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Staie  of  Indiana, 
Department  of  Geology  and  Natural  Resources, 

Indianapolis,  Ind.,  February  12,  1906. 

Hon.  J.  Fbank  Hanly,  Governor  of  Indiana: 

Deab  Sib — I  have  the  honor  to  transmit  to  you  herewith  the 
manuscript  of  my  eleventh  annual  report,  the  same  being  the  Thir- 
tieth Keport  of  the  Department  of  Geology  and  Natural  Resources 
of  the  State.  In  the  main  it  comprises  the  results  of  a  careful  in- 
vestigation of  the  materials  in  each  county  suitable  for  the  im 
provement  of  roads,  the  principal  energies  of  the  Department  for 
the  last  year  having  been  devoted  to  such  investigation.  It  also 
embodies  the  results  of  the  work  accomplished  by  the  different 
divisions  of  the  Department  during  the  calendar  year  1905. 

Yours  very  truly, 

W.  S.  BLATCHLEY, 

State  Geologist, 
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port  covers  that  region.  During  the  season  of  1905  Messrs.  J.  T. 
ScoveU,  A.  E.  Taylor,  R.  W.  Ellis,  E.  J.  Cable,  C.  W.  Shannon 
and  the  writer  covered  the  southern  two-thirds  of  the  State.  Every 
county  has  been  visited  and  a  description  of  the  more  important 
deposits  of  gravel  or  stone  in  each,  which  are  suitable  for  road 
improvement,  will  be  found  under  the  respective  county  headings. 

The  results  show  that  Indiana  is  abundantly  supplied  with  ma- 
terials suitable  for  improving  in  a  permanent  manner  all  the  more 
important  highways  of  the  State.  Moreover,  this  material  is  well 
distributed,  as  only  some  eight  or  ten  counties  will  have  to  import 
gravel  or  stone  from  without  their  bounds.  These  are  Lake,  Por- 
ter, Laporte  and  the  greater  part  of  Starke  in  the  northwestern 
comer  of  the  State.  In  these  coimties  both  gravel  and  stone  are 
lacking,  or  are  so  deeply  buried  beneath  a  heavy  accumulation  of 
drift  as  to  be  unavailable.  In  the  southwestern  comer,  Daviess, 
Dubois,  Spencer  and  the  greater  part  of  Pike,  Posey,  Vanderburgh 
and  Warrick  counties  are  south  of  the  drift  line,  and  west  of  the 
sub-carboniferous  limestones,  so  that  they  lack  both  gravel  and 
stone  suitable  for  road  use. 

Since  roads  covered  with  crushed  stone  or  macadam  are,  when 
properly  constructed,  much  more  durable,  and  therefore  cheaper 
in  the  long  run  than  those  of  gravel,  samples  of  limestone  were 
collected  in  72  different  localities  of  the  State,  and  sent  to  Wash- 
ington, D.  C,  to  be  tested  in  the  U.  S.  Road  Laboratory.  The 
results  of  these  tests  show  that  with  few  exceptions  the  limestones 
of  southern  and  central  Indiana  are  well  adapted  for  the  surfac- 
ing of  country  roads  and  highways.  Named  in  the  order  of  their 
superiority,  the  Mitchell,  Huron  and  Niagara  rocks  rank  best. 
The  Devonian  limestones  are,  in  some  places,  too  soft,  and  the  Bed- 
ford oolitic  stone  should  not  be  used  for  road  purposes  for  the 
same  reason.  The  locality  and  description  of  each  deposit  with 
results  of  tests  are  given  in  full  under  the  respective  county 
headings. 

In  many  places  in  central  and  northern  Indiana  thick  deposits 
of  unoxidized  gravel  of  excellent  quality  occur  below  the  level  of 
ground-water,  or  at  such  a  depth  as  to  be  unavailable  by  ordinary 
methods  of  stripping  and  loading.  Mr.  A.  E.  Taylor  shows  in  his 
paper  that  such  deposits  can  be  readily  secured  for  road  purposes 
by  means  of  one  of  the  three  machines  known  as  the  gravel  exca- 
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vator,  the  endless  chain  and  the  gravel  pump.  These  machines 
are  in  operation  in  a  number  of  localities  in  the  area  covered  by 
Mr.  Taylor,  and  have  generally  proven  successful  wherever  used. 

Statistics  gathered  from  each  county  show  that  35  per  cent.,  or 
more  than  one-third  of  the  public  roads  of  Indiana,  have  been  im- 
proved with  either  gravel  or  stone.  In  many,  perhaps  the  major- 
ity of  cases,  however,  the  improvement  is  not  what  it  should  be  for 
the  money  expended.  Our  roads  should  be  built  not  for  ourselves 
alone,  but  for  future  generations.  It  costs  but  little  more  to  prop- 
erly grade  and  drain  the  foundation  of  an  improved  road  than  it 
does  to  throw  the  material  for  the  grade  together  in  any  hap- 
hazard way  that  will  pass  the  inspection  of  an  inexperienced  su- 
perintendent. 

To  the  thirty-six  or  more  millions  of  dollars  originally  spent 
upon  the  gravel  and  stone  roads  of  Indiana,  at  least  half  as  much 
more  has  been  added  for  annual  repairs  that  would  not  have  been 
needed  had  the  roads  been  properly  built  in  the  first  place.  Heavy 
road  rollers  should  be  used  in  compacting  both  grade  and  surface 
before  the  road  is  thrown  open  to  traffic,  and  yet  in  but  one  or 
two  counties  of  the  State  have  such  rollers  been  used.  In  too 
many  instances  the  stone  has  not  been  broken  to  the  proper  size, 
and  in  not  a  few  sandstone,  which  should  never  be  used  as  a  sur- 
facing material,  has  been  applied.  Gravel  which  is  two-thirds  sand 
or  one-half  clay  is  often  dumped  in  irre^ilar  heaps  upon  a  poorly 
constructed  grade  and  left  for  traffic  to  level  and  compact.  Not 
one  gravel  road  contractor  in  one  himdred  uses  screens  to  properly 
separate  the  gravel  from  the  sand  before  placing  it  Tipon  the  road. 

It  is  a  well-known  fact  that  no  other  department  of  our  pub- 
lic works  is  carried  on  in  such  a  slipshod  manner  as  is  that  of  oTir 
road  improvement  The  people  have  put  up  with  poor  dirt  or  mud 
roads  for  nearly  a  century  and  are,  for  tlie  most  part,  satisfied  with 
any  makeshift  put  off  upon  them  which  is  a  temporary  improve- 
ment The  average  road  contractor  is  in  the  business,  not  for  the 
public  good,  but  for  what  there  is  in  it  for  himself.  If  a  poorly 
constructed  road  will  pass  inspection  and  be  received,  so  much  the 
greater  will  be  his  profit.  If  county  commissioners  or  county  sur- 
veyors can  be  hoodwinked  or  cornipted,  the  contractor  is,  in  many 
instances^  only  too  willing. 

The  proper  way  to  do  away  with  this  method  of  doing  business 
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is  to  create  a  State  Highway  Commission,  such  as  is  in  operation 
in  Massachusetts  and  New  Jersey,  which  shall  have  full  supervi- 
sion over  all  road  improvement  in  the  State.  Such  a  commission, 
by  fixing  a  standard  for  both  gravel  and  stone  roads  and  requir- 
ing strict  compliance  therewith,  can  do  more  to  bring  about  proper 
and  permanent  road  construction  than  any  other  force.  Experi- 
enced and  honest  men  only  should  be  chosen  as  inspectors  and 
superintendents  by  such  State  Commission,  and  every  dollar 
should  be  accounted  for  in  a  proper  business  manner. 

Another  advance  which  can  not  come  too  soon  is  the  abolish- 
ment of  the  present  antiquated  method  of  working  out  the  road  tax 
under  supervisors.  Such  tax  should  be  paid  in  cash  and  this,  for 
the  most  part,  should  be  used  in  permanently  improving  some  cer- 
tain portion  of  road,  the  improvement  to  be  done  by  contract  and 
under  the  proper  supervision. 

Coal  Mining  Industry  of  the  State. 

The  report  of  the  State  Mine  Inspector,  James  Epperson,  of 
Linton,  follows  the  paper  on  Roads  and  Road  Materials.  Mr. 
Epperson  and  his  deputies,  Andrew  Dodds  of  Oakland  City  and 
Jonathan  Thomas  of  Carbon,  have  given  careful  attention  to  the 
duties  which  they  are  empowered  to  perform  and  have  tried  to 
enforce  impartially  all  laws  relating  to  the  raining  industry.  In 
their  report  the  statistics  of  the  coal  industry  for  the  year  are 
given,  the  tables  being  very  full  and  complete  in  detail. 

I  would  again  urge  upon  the  legislature  the  necessity  of  a  law 
which  shall  require  the  inspection,  at  least  once  each  year,  of  all 
mines  operating  in  the  State,  regardless  of  the  number  of  men 
employed.  At  present  the  law  gives  the  inspector  power  to  ex- 
amine only  those  mines  in  which  ten  or  more  men  are  at  work. 
Many  mines  employ  from  six  to  eight  men,  and  the  aggregate 
amounts  to  a  large  number.  The  life  of  any  one  of  these  men  is 
as  valuable  as  that  of  a  man  working  in  a  larger  mine,  yet  under 
the  present  law  they  receive  no  protection  whatever.  The  air 
where  they  work  is  often  extremely  foul,  man-shafts  are  more 
often  lacking  than  present,  and  too  little  attention  is  given  to  the 
condition  of  the  roof.  Some  of  these  abuses  could  at  least  be 
ameliorated  by  the  occasional  visit  of  an  inspector  invested  with 
power  to  better  the  conditions  where  possible. 
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Gas  and  Oil  Industries  of  the  State. 

The  report  of  B.  A.  Kinney,  State  Natural  Gas  Supervisor,  fol- 
lows that  of  Mr.  Epperson.  Mr.  Kinney  has  been  very  active  in 
the  searching  out  and  prosecuting  offenders  against  the  gas  waste 
laws.  He  states  that  in  a  number  of  localities  which  had  been 
abandoned  as  nonproductive  gas  territory,  new  wells  were  sunk 
during  the  year  which  yielded  a  fair  supply  of  that  valuable  fuel. 
For  example,  the  Chicago  Gas  Company,  having  exhausted  their 
main  territory  in  the  vicinity  of  Fairmount,  Grant  County,  went 
back  to  territory  which  was  abandoned  several  years  ago,  near 
Greentown  and  Sycamore,  Howard  County,  and  are  there  getting 
a  number  of  fair  producing  gas  wells. 

In  northwestern  Grant  County  and  southern  Wabash  County,  a 
number  of  light  producing  wells  were  drilled  in  during  the  year, 
and  from  them  the  city  of  Marion  derives  much  of  its  gas  for  do- 
mestic purposes.  Good  producers  were  also  finished  in  Jay  Coun- 
ty. Natural  gas  for  domestic  purposes  will  doubtless  be  furnished 
the  cities  of  the  "gas  belt"  for  a  number  of  years,  but  for  factory 
use  it  is  almost  wholly  a  thing  of  the  past. 

Pumping  stations,  which  artificially  exhausted  the  gas  and 
thereby  created  a  vacuum  in  the  gas  producing  rock,  thus  allowing 
the  water  to  flow  in  and  drown  out  the  fuel,  have  caused  the 
abandonment  of  much  territory  which  would  have  yielded  longer 
had  not  such  stations  been  in  use.  The  poor  plugging  of  aban- 
doned wells  has  also  been  the  cause  of  a  failure  of  the  supply  in 
parts  of  the  field.  A  more  stringent  plugging  law  would  doubt- 
less prolong  the  life  of  the  present  productive  territory. 

A  paper  on  the  'Tetroleum  Industry  in  Indiana  in  1905"  gives 
in  detail  the  new  developments  and  statistics  for  the  year  in  that 
important  industry.  On  account  of  the  low  average  price  of  crude 
oil,  84 '^  5  cents  as  against  $1,071/2  in  1904,  developments  were 
retarded  and  the  total  production  fell  off  302,230  barrels,  or  3.2 
per  cent;  the  output  for  the  year  being  10,969,308  barrels,  valued 
at  $9,306,473. 

Following  the  usual  custom  of  completing  the  annual  report 
with  a  paper  on  natural  history  or  paleontology,  the  present  vol- 
ume ends  with  one  on  the  latter  subject  by  Profs.  Curaings  and 
Beede,  the  gentlemen  in  charge  of  the  Department  of  Geology  at 
Indiana  University.     It  is  entitled  "Fauna  of  the  Salem  Lime- 
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The  body  and  tongue  are  hewn  from  wood  and  there  is  not  a  nail 
or  a  scrap  of  iron  about  it.  Long  after  the  invention  of  such  a 
simple  carriage,  a  front  pair  of  wheels  was  added  and  the  cart 
became  the  ordinary  springless  wagon,  for  the  first  time  fitted  for 
the  carriage  of  heavy  burdens  over  broad  roadways. 

Improved  Roadways  of  the  Old  World. 

The  massive  roadways  about  Rome  were  the  first  to  be  con- 
structed especially  for  wheeled  vehicles.  As  nearly  as  can  be  as- 
certained they  were  begun  about  400  years  B.  C.  With  the  ex- 
tension of  the  Roman  Empire  the  system  of  road  building  was 
continued  into  what  is  now  France,  Switzerland  and  Great  Britain 
as  far  north  as  the  Scottish  border.  These  Roman  roads  were 
first  built  as  avenues  of  conquest,  to  enable  large  bodies  of  troops 
to  march  compactly  and  be  closely  followed  by  their  provision 
wagons  and  the  artillery  of  the  times.  Afterwards  they  became 
the  routes  or  arteries  of  a  great  commerce,  which  sprang  up  among 
the  various  Roman  States  and  bound  them  together  into  one  of  the 
greatest  Empires  known  to  man. 

The  sections  of  these  Roman  roads  show  them  to  have  been  ex- 
ceedingly thick  and  massive.  All  of  them  had  a  foundation  of 
heavy  stone  with  a  layer  of  cement  at  a  higher  level.  The  surface 
was  paved  with  fiat  stones  set  in  cement.  Where  such  stone  was 
not  available,  the  surface  was  of  a  mortar  mixed  with  bits  of 
stone.  Layers  of  sand  or  gravel  were,  in  many  places,  intro- 
duced between  the  foundation  and  surface,  so  that  the  total  thick- 
ness of  the  roadbed  was  often  three  feet  or  more.  They  were  built 
by  slave  labor  and,  "measured  in  tenns  of  the  price  of  labor  in 
this  country,  must  have  cost  from  $30,000  to  $100,000  a  mile.  It 
is  not  too  much  to  say  that  at  least  three-fourths  of  the  expendi- 
ture was  really  wasted.  It  is  true  that  the  brutal  massiveness  of 
the  construction  has  enabled  those  wavs  to  aurv^ive  for  fifteen  or 
more  centuries  after  their  builders  passed  away,  but  this  was  not 
the  intention  of  the  constructors.  They  doubtless  intended  to  do 
no  more  than  seemed  to  their  ignorance  needful."* 

With  the  downfall  of  the  Roman  Empire  the  building  of  great 
liighways  ceased,  nor  was  it  l)egun  again  until  the  latter  part,  of 

•Shalpr.— "Aroerlrnn    Highways."    p.    7. 
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thin  lajer  of  broken  stone  to  fill  up  the  irregularities,  aB  the 
French  engineer  had  done,  Telford  used  six  inches  of  bn^en  atone 
in  two  layers.  The  lower  four  inches  was  compoeed  of  angular 
fragments,  none  weighing  more  than  six  ounces.  After  being 
either  rolled  thoroughly  or  compacted  by  the  wheels  of  travel,  an 
additional  two  inches  of  the  same  stone,  slightly  smaller  in  size, 
was  added  and  the  rolling  continued  till  the  surface  was  crushed 
and  compacted  to  smoothnesB. 

Macadam  made  a  notable  advancement  in  cheapening  stone  road 
construction  by  abandoning  the  paved  foimdation  beneath  the 
crust  of  broken  stone.  He  insisted  that  no  large  stone  should  ever 
be  employed  in  road  making,  and  most  modern  road  builders  prac- 
tice his  principle  "that  small  angular  fragments  are  the  cardinal 
requirements." 


\ 


J 
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Macadam  was  thus  the  first  engineer  to  show  that  a  road  built  of 
small  fragments  of  broken  stone,  when  properly  compacted,  would 
maintain  its  shape  without  a  paved  foundation,  provided  the  earth 
beneath  was  not  of  soft  clay  or  muck,  which  would  readily  become 
mud  when  wet.  He  saw  that  such  a  road,  properly  built,  would 
prevent  the  passage  of  water  into  the  under  earth,  and  therefore 
rest  on  a  dry  and  firm  foundation.  He  earnestly  advocated  the 
principle  that  the  success  of  all  artificial  road  building  depends 
wholly  upon  the  making  and  maintaining  of  a  solid  and  dry  foun- 
dation. If  it  be  otherwise  the  crust  or  waterproof  coating  or  roof 
of  broken  stone  is  useless. 

Both  the  Telford  and  Macadam  systems  of  road  construction 
have  been  used  in  Indiana,  the  former,  however,  only  in  limited 
areas  in  the  southern  counties.  The  relative  value  of  the  two 
systems  can  most  always  be  determined  by  the  local  circumstances, 
conditions,  and  necessities  under  which  the  road  is  to  be  built. 
The  Telford  system  seems  to  have  the  advantage  in  swampy,  wet 
places  or  where  the  soil  is  in  strata  varying  in  hardness,  or  where 
the  foundation  is  liable  to  get  soft  in  spots.  Under  most  other  cir- 
cumstances experienced  road  builders  prefer  the  Macadam  con- 
struction, not  only  because  it  is  considered  best,  but  also  because  it 
is  much  cheaper. 

First  Improved  Highways  of  Indiana. 

Having  sketched  briefly  the  advance  of  the  road  building  spirit 
in  the  Old  World,  we  now  turn  to  the  new,  where,  says  Shaler, 
"for  a  hundred  years  after  the  settlement  of  the  Atlantic  seaboard 
began  there  was  hardly  any  way  in  this  country  fit  for  carriages. 
The  intercourse  between  the  settlements  was  maintained  by  boats 
or  by  paths  which  were  barely  fit  for  horsemen  and  pack-animals. 
With  the  gradual  increase  in  wealth  and  population  the  use  of  car- 
riages increased.  The  original  trackways  were  cleared  so  as  to 
permit  the  passage  of  vehicles,  and  something  like  roads  began  to 
be  established.  It  was,  however,  another  century  before  any  con- 
siderable part  of  the  traffic  of  the  country  passed  over  ordinary 
highways.  So  far  as  the  inquiries  of  the  writer  have  extended, 
there  appears  no  reason  to  believe  that  any  well  paved  roads  ex- 
isted in  this  country  outside  of  the  cities  and  towns  until  after 
the  year  1800."* 

^American  Hlgbwayi,  p.  18. 
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The  history  of  the  early  Indiana  roads  is  very  similar  to  that 
of  those  of  the  Atlantic  seaboard.  The  streams  of  the  State  and 
the  trails  of  the  Indians  furnished,  for  many  years,  avenues  of 
travel  and  commerce  between  the  settlements.  As  the  towns  grew 
in  size  and  wagons  and  carriages  were  introduced,  the  old  pack 
trails  were  cleared  and  broadened,  and  bridged  where  necessary. 
Many  of  these  early  roads  were  for  years  so  little  traveled  that 
they  were  little  more  than  blazed  trails  through  the  wilderness. 
Along  them  the  traveler  was  oftentimes  directed  by  notches  cut  in 
the  sides  of  the  larger  trees.  Even  at  this  day  some  of  the  main 
public  roads  of  certain  counties  of  the  State  are  known  as  the 
Two-Notch  or  Three-Notch  roads. 

Along  the  swampy  places  of  these  primitive  roads  and,  in  some 
localities  along  the  entire  roadway,  a  corduroy  or  "laid  road"  was 
often  built  of  small  logs  or  saplings  placed  side  by  side  across 
the  way,  thus  forming  a  rude,  bridge-like  structure.  On  the  best 
of  these  the  cross  timbers  were  held  in  place  by  heavy  lengthwise 
ones  on  the  sides.  Such  roads,  while  affording  protection  against 
miring,  especially  in  early  spring  when  the  roads  were  at  their 
worst,  were  very  rough  and  exceedingly  tiresome  to  travel.  Rem- 
nants of  these  corduroy  roads  are  yet  to  be  found  in  the  lowlands 
of  many  counties  of  the  State. 

Up  to  1832,  as  far  as  can  be  ascertained,  no  one  of  the  prin- 
cipal highways  of  Indiana  had  been  improved  with  either  stone  or 
gravel.  Robert  Baird,  writing  in  that  year,  stated  that  "the  roads 
in  this  State  (Indiana)  are  good  in  summer  but  bad  in  winter,  on 
accoimt  of  their  being  entirely  of  clay,  excepting  the  corduroy 
roads,  as  they  are  called.  A  State  Road  is  now  making  from 
Indianapolis  to  Michigan  Territory,  called  the  Michigan  Road. 
The  National  road  will  pass  through  Indianapolis  from  Columbus 
to  St.  Louis.  When  it  shall  have  been  completed  it  will  be  of 
great  advantage  to  the  State."* 

Baird  included  in  his  work  small  maps  of  each  of  the  States  of 
the  Mississippi  valley  which  showed  the  more  prominent  roads 
then  in  use.  That  of  Indiana  has  been  reproduced  in  the  accom- 
panying etching.  The  figures  along  the  roads  indicate  the  dis- 
tances from  place  to  place. 

•"View  of  the  Valley  of  the  Mississippi,  or  Emigrants*  and  Travelers'  Guide 
to   the   West,"    1832,    p.    156. 


26  REPORT  OF  STATE  GEOLOGIST. 

Between  1830  and  1835  there  was  a  great  awakening  of  the  pub- 
lic road  spirit  in  the  United  States.  The  era  of  "internal  im- 
provements" was  on,  and  canals,  railways  and  improved  roads 
were  projected,  either  on  paper  or  in  reality  in  many  of  the 
States.  The  people  of  Indiana  canght  the  fever,  and  in  1835  the 
Legislature  authorized  the  surveys  of  six  important  routes,  as 
follows : 

1.  A  route  for  a  railroad  or  turnpike  road  from  Madison  via 
Indianapolis,  Danville  and  Crawfordsville,  to  Lafayette. 

2.  A  route  for  a  railroad  or  turnpike  road  from  Crawfords- 
ville via  Greencastle,  Bloomington,  Bedford  and  Salem,  to  New 
Albany. 

3.  A  route  for  a  railroad  from  Evansville  via  Princeton  to 
Vincennes. 

4.  A  route  for  a  railroad  from  Vincennes  to  Terre  Haute. 

5.  A  route  for  a  macadamized  turnpike  road  from  New  Al- 
bany via  Greenville,  Fredericksburgh,  Paoli,  Mount  Pleasant  and 
Washington  to  Vincennes. 

6.  The  completion  of  the  surveys  and  estimates  on  the  Law- 
renceburgh  and  Indianapolis  railway. 

Noah  Noble  was  then  Governor  of  Indiana,  and,  at  his  request, 
made  to  the  United  States  Topographical  Bureau  for  an  engineer 
of  ability  to  take  charge  of  the  surveys,  Howard  Stansbury,  TJ.  S. 
Assistant  Civil  Engineer,  was  detailed  for  the  service.  The  re- 
ports of  Mr.  Stansbury  and  his  several  assistants  were  published  in 
the  House  Documentary  Journal  for  1835-1836,  and  are  very  full 
and  exceedingly  interesting.  The  letter  of  instructions  furnished 
Stansbury  by  Governor  Noble  on  April  24,  1835,  contained  the 
following  paragraphs : 

**At  the  late  session  of  the  Legislature  of  the  State,  the  adop- 
tion of  a  connected  and  general  plan  of  improvement  affording 
commercial  facilities  to  every  section,  was  the  measure  occupying 
most  of  the  deliberations  of  the  body,  but  the  absence  of  such  facts 
and  information  as  seemed  indispensable,  prevented  the  adoption 
of  any.  To  enable  the  Legislature  at  its  next  session  to  act  ad- 
visedly in  the  premises  the  surveys  and  estimates  provided  for 
by  law,  of  which  you  have  a  copy,  were  ordered. 

"The  law,  as  you  will  discover,  would  seem  to  leave  it  for  the 
Governor  to  determine  whether  the  surveys  upon  the  Madison  and 
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ever,  of  other  data  in  addition  to  those  furnished  by  the  survey  of 
this  railroad,  we  are  enabled  to  arrive  at  the  comparative  expense 
of  constructing  a  turnpike  road  from  Madison  to  Lafayette  as 
follows : 

"The  whole  cost  from  Madison  to  Indianapolis  amounts  to 
$303,957,  or  an  average  of  $3,554  per  mile. 

"From  Indianapolis  to  Lafayette  via  Danville  and  Crawfords- 
ville,  the  whole  cost  will  be  $290,989.  The  average  cost,  $3,919 
per  mile." 

"From  Indianapolis  to  Lafayette,  by  the  direct  route,  the  whole 
cost  will  be  $178,390.  The  average  cost  $2,948  per  mile.  Giving 
as  the  cost  of  a  turnpike  road  from  Madison  to  Lafayette  by  Dan- 
ville and  Crawfordsville,  159.76  miles,  the  gross  sum  of  $594,946 
— averaging  per  mile  $3,724;  and  by  the  direct  route,  146  miles, 
the  gross  sum  of  $482,347 — averaging  per  mile  $3,303. 

"As  a  distinction  between  a  turnpike  and  a  macadamized  turn- 
pike road  seems  to  be  recognized  and  drawn  by  the  law,  the  esti- 
mates do  not  embrace  the  cost  of  covering  the  road  with  stone,  but 
contemplate  only  an  earth  road  well  graded  and  drained." 

It  is  interesting  to  note  that  single  track  railways  were  after- 
wards built  by  two  different  corporations,  which  together  covered 
the  direct  route  as  mentioned  above.  These  were,  viz..  The  Indi- 
anapolis and  Madison  railway,  completed  October  1,  1847,  and  the 
old  Indianapolis  and  Lafayette  railway,  now  a  part  of  the  Chicago 
Division  of  the  Big  Four,  completed  in  December,  1852. 

A  turnpike  between  Lafayette  and  Crawfordsville  was  begun  by 
the  State,  but  after  expending  $56,144,  work  on  it  was  suspended 
in  1839.  This  was  to  run  to  Indianapolis  by  way  of  Danville,  in 
accordance  with  the  survey  above  made. 

Route  2, 

A  route  foi-  a  railroad  or  a  turnpike  road  from  Graiufordsville  via 
Greencastle,  Bloominoton,  Bedford  and  Salem,  to  New  Albany. 

In  his  letter  of  instructions  to  Edward  Watts,  the  Assistant  En- 
gineer in  charge  of  the  sur\Ty  for  Route  2,  Mr.  Stansbury  used 
the  following  paragraph : 

"Should  the  inequalities  of  the  country  prove  such  as  would, 
in  your  opinion,  render  the  construction  of  a  railroad  impractic- 
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The  body  and  tongiie  are  hewn  from  wood  and  there  is  not  a  nail 
or  a  scrap  of  iron  about  it.  Long  after  the  invention  of  such  a 
simple  carriage,  a  front  pair  of  wheels  was  added  and  the  cart 
became  the  ordinary  springless  wagon,  for  the  first  time  fitted  for 
the  carriage  of  heavy  burdens  over  broad  roadways. 

Improved  Roadways  of  the  Old  World. 

The  massive  roadways  about  Rome  were  the  first  to  be  con- 
structed especially  for  wheeled  vehicles.  As  nearly  as  can  be  as- 
certained they  were  begun  about  400  years  B.  C.  With  the  ex- 
tension of  the  Roman  Empire  the  system  of  road  building  was 
continued  into  what  is  now  France,  Switzerland  and  Great  Britain 
as  far  north  as  the  Scottish  border.  These  Roman  roads  were 
first  built  as  avenues  of  conquest,  to  enable  large  bodies  of  troops 
to  march  compactly  and  be  closely  followed  by  their  provision 
wagons  and  the  artillery  of  the  times.  Afterwards  they  became 
the  routes  or  arteries  of  a  great  commerce,  which  sprang  up  among 
the  various  Roman  States  and  bound  them  together  into  one  of  the 
greatest  Empires  known  to  man. 

The  sections  of  these  Roman  roads  show  them  to  have  been  ex- 
ceedingly thick  and  massive.  All  of  them  had  a  foundation  of 
heavy  stone  with  a  layer  of  cement  at  a  higher  level.  The  surface 
was  paved  with  flat  stones  set  in  cement.  AMiere  such  stone  was 
not  available,  the  surface  was  of  a  mortar  mixed  with  bits  of 
stone.  Layers  of  sand  or  gravel  were,  in  many  places,  intro- 
duced between  the  foundation  and  surface,  so  that  the  total  thick- 
ness of  the  roadbed  was  often  three  feet  or  more.  They  were  built 
by  slave  labor  and,  "measured  in  terms  of  the  price  of  labor  in 
this  country,  must  have  cost  from  $30,000  to  $100,000  a  mile.  It 
is  not  too  much  to  say  that  at  least  three-fourths  of  the  expendi- 
ture was  really  wasted.  It  is  true  that  the  brutal  massiveness  of 
the  construction  has  enabled  these  wavs  to  sur\-ive  for  fifteen  or 
more  centuries  nfter  their  builders  passed  away,  but  this  was  not 
the  intention  of  the  constructors.  They  doubtless  intended  to  do 
no  more  than  seemed  to  their  ignorance  needful."* 

With  the  downfall  of  the  Roman  Empire  the  building  of  great 
highways  ceased,  nor  was  it  l)egnn  again  until  the  latter  part  of 

•Shaler.— "Aroerlcan    FIIg:hwnyfl,*'    p.    7. 
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the  Eighteenth  Century.  A  military  motive  was  again  the  leaven 
which  called  it  into  existence,  for  Napoleon  I.  was  compelled  to 
improve  the  roads  of  France  and  Switzerland  in  order  to  move 
rapidly  his  vast  armies  from  one  part  of  his  Empire  to  another. 
The  good  roads  which  he  left  France  are  to  be  reckoned  among  the 
best  and  most  lasting  of  his  works. 

These  roads  built  by  Napoleon  were,  for  the  ipost  part,  pat- 
terned after  a  plan  proposed  about  1764  by  a  French  engineer 
named  Tresaguet.  In  his  method  the  stone  element  of  the  road 
consisted  of  a  foundation  made  much  in  the  manner  of  the  Roman 
ways,  composed  of  large  fragments  of  rock  set  closely  together, 
their  projecting  points  being  broken  off  and  their  interspaces  filled 
with  smaller  bits.  On  this  heavy  foundation  there  was  laid  a 
covering  of  small  fragments  such  as  are  used  on  our  modem 
broken-stone  roads. 

From  France  the  road-building  spirit  spread  to  Great  Britain. 
Here  the  needs  of  commerce  and  not  warfare  was  the  impelling 
motive  to  better  highways ;  so  that  by  the  middle  of  the  Nineteenth 
Century  Britain  was  better  provided  with  good  roads  than  any 
other  country  on  the  earth.  The  most  of  the  British  roads  were 
built  of  broken  stone,  and  after  the  plans  of  one  or  the  other  of  two 
Scottish  engineers  to  whom,  more  than  to  any  others,  is  due  the 
credit  for  the  modern  methods  of  constructing  stone  roads.  These 
men  were  Thomas  Telford  and  John  L.  Macadam. 

METHODS  OF  TELFORD  AND  MACADAM. 

Telford,  from  1803  to  1830,  superintended  the  construction  of 
nearly  1,000  miles  of  road  in  the  Highlands  of  Scotland,  besides 
many  lines  through  northern  Wales,  surmounting  in  both  locali- 
ties great  natural  difficulties.  He  followed  to  a  certain  extent  the 
methods  of  the  old  Romans  and  of  the  Frenchman,  Tresaguet,  in 
that  the  foundation  or  base  of  his  roads  were  constructed  of  pieces 
of  stone  four  to  seven  inches  in  dimensions,  laid  by  hand  upon  the 
roadway.  He  differed  from  the  Roman  and  French  plans  in  that 
between  such  stones  smaller  pieces  were  packed  to  complete  a  com- 
pact layer  seven  inches  deep  in  the  middle  of  the  road  and  gradu- 
ated to  four  inches  on  the  sides,  thereby  giving  an  arched  form  to 
the  road  when  completed,     ^foreover,  instead  of  only  adding  a 


thin  layer  of  broken  stone  to  flit  up  the  irregularities,  as  the 
French  engineer  had  done,  Telford  used  six  inches  of  broken  stone 
in  two  layers.  The  lower  four  inches  was  compoeed  of  angular 
fragments,  none  weighing  more  than  six  ounces.  After  being 
either  rolled  thoroughly  or  compacted  by  the  wheels  of  travel,  an 
additional  two  inches  of  the  same  stone,  slightly  smaller  in  size, 
was  added  and  the  rolling  continued  till  the  surface  was  erushetl 
and  compacted  to  smoothness. 

Macadam  made  a  notable  advancement  in  cheapening  stone  road 
construction  by  abandoning  the  paved  foundation  beneath  the 
crust  of  broken  stone.  He  insisted  that  no  large  stone  should  ever 
be  employed  in  road  making,  and  most  modern  road  builders  prac- 
tice his  principle  "that  small  angular  fragments  are  the  cardinal 
requirements." 


Fig.  4.     Modern  Macadam  Road. 

Fioe.  1-4  Show  tre  Kel*.tive  Tm:ckneb8  of  Old  and  Modbbb  Roadb.* 
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Macadam  was  thus  the  first  engineer  to  show  that  a  road  built  of 
small  fragments  of  broken  stone,  when  properly  compacted,  would 
maintain  its  shape  without  a  paved  foundation,  provided  the  earth 
beneath  was  not  of  soft  day  or  muck,  which  would  readily  become 
mud  when  wet.  He  saw  that  such  a  road,  properly  built,  would 
prevent  the  passage  of  water  into  the  under  earth,  and  therefore 
rest  on  a  dry  and  firm  foundation.  He  earnestly  advocated  the 
principle  that  the  success  of  all  artificial  road  building  depends 
wholly  upon  the  making  and  maintaining  of  a  solid  and  dry  foun- 
dation. If  it  be  otherwise  the  crust  or  waterproof  coating  or  roof 
of  broken  stone  is  useless. 

Both  the  Telford  and  Macadam  systems  of  road  construction 
have  been  used  in  Indiana,  the  former,  however,  only  in  limited 
areas  in  the  southern  counties.  The  relative  value  of  the  two 
systems  can  most  always  be  determined  by  the  local  circumstances, 
conditions,  and  necessities  under  which  the  road  is  to  be  built. 
The  Telford  system  seems  to  have  the  advantage  in  swampy,  wet 
places  or  where  the  soil  is  in  strata  varying  in  hardness,  or  where 
the  foundation  is  liable  to  get  soft  in  spots.  Under  most  other  cir- 
cumstances experienced  road  builders  prefer  the  Macadam  con- 
struction, not  only  because  it  is  considered  best,  but  also  because  it 
is  much  cheaper. 

First  Improved  Highways  of  Indiana. 

Having  sketched  briefly  the  advance  of  the  road  building  spirit 
in  the  Old  World,  we  now  turn  to  the  new,  where,  says  Shaler, 
"for  a  hundred  years  after  the  settlement  of  the  Atlantic  seaboard 
began  there  was  hardly  any  way  in  this  country  fit  for  carriages. 
The  intercourse  between  the  settlements  was  maintained  by  boats 
or  by  paths  which  were  barely  fit  for  horsemen  and  pack-animals. 
With  the  gradual  increase  in  wealth  and  population  the  use  of  car- 
riages increased.  The  original  trackways  were  cleared  so  as  to 
permit  the  passage  of  vehicles,  and  something  like  roads  began  to 
be  established.  It  was,  however,  another  century  before  any  con- 
siderable part  of  the  traffic  of  the  country  passed  over  ordinary 
highways.  So  far  as  the  inquiries  of  the  writer  have  extended, 
there  appears  no  reason  to  believe  that  any  well  paved  roads  ex- 
isted in  this  country  outside  of  the  cities  and  towns  until  after 
the  year  1800."* 

^American  Highways,  p.  18. 
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The  history  of  the  early  Indiana  roads  is  very  similar  to  that 
of  those  of  the  Atlantic  seaboard.  The  streams  of  the  State  and 
the  trails  of  the  Indians  furnished,  for  many  years,  avenues  of 
travel  and  commerce  between  the  settlements.  As  the  towns  grew 
in  size  and  wagons  and  carriages  were  introduced,  the  old  pack 
trails  were  cleared  and  broadened,  and  bridged  where  necessary. 
Many  of  these  early  roads  were  for  years  so  little  traveled  that 
they  were  little  more  than  blazed  trails  through  the  wilderness. 
Along  them  the  traveler  was  oftentimes  directed  by  notches  cut  in 
the  sides  of  the  larger  trees.  Even  at  this  day  some  of  the  main 
public  roads  of  certain  counties  of  the  State  are  known  as  the 
Two-Notch  or  Three-Notch  roads. 

Along  the  swampy  places  of  these  primitive  roads  and,  in  some 
localities  along  the  entire  roadway,  a  corduroy  or  "laid  road"  was 
often  built  of  small  logs  or  saplings  placed  side  by  side  across 
the  way,  thus  forming  a  rude,  bridge-like  structure.  On  the  best 
of  these  the  cross  timbers  were  held  in  place  by  heavy  lengthwise 
ones  on  the  sides.  Such  roads,  while  affording  protection  against 
miring,  especially  in  early  spring  when  the  roads  were  at  their 
worst,  were  very  rough  and  exceedingly  tiresome  to  travel.  Rem- 
nants of  these  corduroy  roads  are  yet  to  be  found  in  the  lowlands 
of  many  counties  of  the  State. 

Up  to  1832,  as  far  as  can  be  ascertained,  no  one  of  the  prin- 
cipal highways  of  Indiana  had  been  improved  with  either  stone  or 
gravel.  Robert  Baird,  writing  in  that  year,  stated  that  "the  roads 
in  this  State  (Indiana)  are  good  in  summer  but  bad  in  winter,  on 
account  of  their  being  entirely  of  clay,  excepting  the  corduroy 
roads,  as  they  are  called.  A  State  Road  is  now  making  from 
Indianapolis  to  Michigan  Territory,  called  the  Michigan  Road. 
The  National  road  will  pass  through  Indianapolis  from  Columbus 
to  St.  Louis.  When  it  shall  have  been  completed  it  will  be  of 
great  advantage  to  the  State."* 

Baird  included  in  his  work  small  maps  of  each  of  the  States  of 
the  Mississippi  valley  which  showed  the  more  prominent  roads 
then  in  use.  That  of  Indiana  has  been  reproduced  in  the  accom- 
panying etching.  The  figures  along  the  roads  indicate  the  dis- 
tances from  place  to  place. 

•"View  of  the  Valley  of  tlio  Mississippi,  or  Emigrants'  and  Travelers'  Guide 
to  the    West,"    18S2,    p.   156. 
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'Ing  the  prliictpal  roads  ot  Indiana  In  1N32. 
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Between  1830  and  1835  there  was  a  great  awakening  of  the  pub- 
lic road  spirit  in  the  United  States.  The  era  of  "internal  im- 
provements" was  on,  and  canals,  railways  and  improved  roads 
were  projected,  either  on  paper  or  in  reality  in  many  of  the 
States.  The  people  of  Indiana  oaiight  the  fever,  and  in  1835  the 
Legislature  authorized  the  surveys  of  six  important  routes,  as 
follows : 

1.  A  route  for  a  railroad  or  tiirnpike  road  from  Madison  via 
Indianapolis,  Danville  and  Crawfordsville,  to  Lafayette. 

2.  A  route  for  a  railroad  or  turnpike  road  from  Crawfords- 
ville via  Greencastle,  Bloomington,  Bedford  and  Salem,  to  New 
Albany. 

3.  A  route  for  a  railroad  from  Evansville  via  Princeton  to 
Vincennes. 

4.  A  route  for  a  railroad  from  Vincennes  to  Terre  Haute. 

5.  A  route  for  a  macadamized  turnpike  road  from  New  Al- 
bany via  Greenville,  Fredericksburgh,  Paoli,  MoTint  Pleasant  and 
Washington  to  Vincennes. 

6.  The  completion  of  the  surveys  and  estimates  on  the  Law- 
renceburgh  and  Indianapolis  railway. 

Noah  Noble  was  then  Governor  of  Indiana,  and,  at  his  request, 
made  to  the  United  States  Topographical  Bureau  for  an  engineer 
of  ability  to  take  charge  of  the  surveys,  Howard  Stansbury,  IJ.  S. 
Assistant  Civil  Engineer,  was  detailed  for  the  service.  The  re- 
ports of  Mr.  Stansbury  and  his  several  assistants  were  published  in 
the  House  Documentary  Journal  for  1835-1836,  and  are  very  full 
and  exceedingly  interesting.  The  letter  of  instructions  furnished 
Stansbury  by  Governor  Noble  on  April  24,  1835,  contained  the 
following  paragraphs : 

"At  the  late  session  of  the  L^slature  of  the  State,  the  adop- 
tion of  a  connected  and  general  plan  of  improvement  affording 
commercial  facilities  to  every  section,  was  the  measure  occupying 
most  of  the  deliberations  of  the  body,  but  the  absence  of  such  facts 
and  information  as  seemed  indispensable,  prevented  the  adoption 
of  any.  To  enable  the  Legislature  at  its  next  session  to  act  ad- 
visedly in  the  premises  the  surveys  and  estimates  provided  for 
by  law,  of  which  you  have  a  copy,  were  ordered. 

"The  law,  as  you  will  discover,  would  seem  to  leave  it  for  the 
Governor  to  determine  whether  the  surveys  upon  the  Madison  and 
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Lafayette  and  New  Albany  and  Crawfordsville  lines  should  be 
for  a  Railway  or  a  turnpike ;  it  is  believed,  however,  that  it  was  the 
wish  and  intention  of  the  Legislature  to  include  both.  There  are 
no  means  by  which  to  ascertain  whether  the  Legislature  designed 
the  surveys  and  estimates  should  be  for  double  or  single  tracks, 
the  law  being  silent  on  the  subject,  but  as  a  single  track  would 
not  be  of  great  value  to  the  public,  it  is  thought  advisable  to  make 
them  with  a  view  to  the  construction  of  a  double  track,  but  if 
found  that  it  will  not  require  much  additional  time  and  expense, 
estimates  for  each  will  be  preferred. 

"In  the  construction  of  her  public  works,  it  has  been  the  policy 
of  the  State  to  embark  in  none  of  a  temporary  character,  there- 
fore the  estimates  should  embrace  materials  and  structures  of  a 
durable  and  permanent  kind  only." 

Since  routes  1  and  2  include  surveys  and  estimates  for  turn- 
pikes as  well  as  for  railways,  and  route  5  was  wholly  for  a  macad- 
amized turnpike,  it  is  thought  that  the  following  extracts,  taken 
verbatim  from  the  reports  of  the  engineers,  will  be  of  interest  in 
this  connection,  as  showing  the  kind  of  roads  it  was  proposed 
to  b\iild  70  years  ago,  as  well  as  the  estimated  cost  of  the  same : 

Route  1, 

A  route  for  a  railroad  or  a  tunipike  road  from  Madison  via  Indi- 
aruipolis,  Danville  and  Crawfordsville,  to  Lafayette, 

"The  whole  estimated  cost  of  the  railroad  with  single  track  from 
Madison  to  Indianapolis  (including  the  inclined  plane)  amount^j 
to  $1,094,484,  giving  an  average  of  $12,800  per  mile. 

"The  whole  cost  from  Madison  to  Lafayette  via  Danville  and 
Crawfordsville,  amounts  to  $2,351,f>97,  giving  an  average  of  $14,- 
721  per  mile. 

"The  whole  cost  from  Madison  to  Lafayette  by  a  direct  route, 
146  miles,  amounts  to  $1,666,797,  giving  an  average  of  $11,416 
per  mile. 

"An  examination  for  a  railroad  does  not  necessarilv  furnish  all 
the  data  that  would  be  required  to  enable  a  minute  estimate  to  be 
made  of  the  cost  of  a  turnpike  road ;  for  in  many  instances  the 
trace  of  the  one  would  properly  occupy  ground  which,  for  the 
other,  would  be  inexpedient  or  impracticable.     By  the  aid,  how- 
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ever,  of  other  data  in  addition  to  those  furnished  by  the  survey  of 
this  railroad,  we  are  enabled  to  arrive  at  the  comparative  expense 
of  constructing  a  turnpike  road  from  Madison  to  Lafayette  as 
follows : 

"The  whole  cost  from  Madison  to  Indianapolis  amounts  to 
$303,957,  or  an  average  of  $3,554  per  mile. 

"From  Indianapolis  to  Lafayette  via  Danville  and  Crawfords- 
ville,  the  whole  cost  will  be  $290,989.  The  average  cost,  $3,919 
per  mile.'' 

"From  Indianapolis  to  Lafayette,  by  the  direct  route,  the  whole 
cost  will  be  $178,390.  The  average  cost  $2,948  per  mile.  Giving 
as  the  cost  of  a  turnpike  road  from  Madison  to  Lafayette  by  Dan- 
ville and  Crawfordsville,  159.76  miles,  the  gross  sum  of  $594,946 
— averaging  per  mile  $3,724 ;  and  by  the  direct  route,  146  miles, 
the  gross  sum  of  $482,347 — averaging  per  mile  $3,303. 

"As  a  distinction  between  a  turnpike  and  a  macadamized  turn- 
pike road  seems  to  be  recognized  and  drawn  by  the  law,  the  esti- 
mates do  not  embrace  the  cost  of  covering  the  road  with  stone,  but 
contemplate  only  an  earth  road  well  graded  and  drained." 

It  is  interesting  to  note  that  single  track  railways  were  after- 
wards built  by  two  different  corporations,  which  together  covered 
the  direct  route  as  mentioned  above.  These  were,  viz..  The  Indi- 
anapolis and  Madison  railway,  completed  October  1,  1847,  and  the 
old  Indianapolis  and  Lafayette  railway,  now  a  part  of  the  Chicago 
Division  of  the  Big  Fo\ir,  completed  in  December,  1852. 

A  turnpike  between  Lafayette  and  Crawfordsville  was  begun  by 
the  State,  but  after  expending  $56,144,  work  on  it  was  suspended 
in  1839.  This  was  to  run  to  Indianapolis  by  way  of  Danville,  in 
accordance  with  the  survey  above  made. 

Route  2. 

A  route  for  a  railroad  or  a.  turnpike  road  from  CrawfordsvUler  via 
GreeiicastJe,  Blootninr/fon,  Bedford  and  Salenij  to  New  Albany. 

In  his  letter  of  instructions  to  Edward  Watts,  the  Assistant  En- 
gineer in  charge  of  the  sur\^ey  for  Route  2,  Mr.  Stansbury  used 
the  following  paragraph : 

*^Should  the  inequalities  of  the  country  prove  such  as  would, 
in  your  opinion,  render  the  construction  of  a  railroad  impractio- 
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able  or  very  expensive,  your  operations  wiU  be  directed  to  the  atr 
tainment  of  a  route  for  a  hard,  compact  traveling  way,  thirty 
feet  wide,  with  the  upper  surface  sufficiently  elevated  to  prevent 
its  being  affected  by  any  neighboring  stagnant  water ;  having  in  no 
case  a  longitudinal  slope  of  more  than  three  and  a  half  degrees, 
and  no  horiiontal  curvature  too  abrupt  to  admit  of  carriages  of 
©very  description  passing  over  it  with  perfect  facility." 

From  the  report  of  Mr.  Watts,  the  engineer  in  charge  of  the 
route,  I  quote  as  follows: 

"By  reference  to  the  maps  you  will  discover  that  a  railroad,  in 
order  to  pass  through  the  points  prescribed  by  law,  necessarily 
passes  over  undulating  country,  crossing  water  courses  nearly  at 
right  angles,  thereby  occasioning  ascents  and  descents  entirely  in- 
admissible upon  a  railway,  which  could  only  be  removed  by  long, 
deep  cuts  and  heavy  embankments,  the  cost  of  which  would  be  so 
enormous  as  to  render  any  idea  of  the  construction  of  the  work  out 
of  the  question. 

"The  estimate  has  therefore  been  made  only  for  a  turnpike  road 
thirty  feet  wide  on  top,  having  in  no  case  a  longitudinal  slope  of 
more  than  three  and  a  half  degrees.  The  ground  is  to  be  well 
grubbed  and  cleared  forty  feet  on  each  side  of  the  center,  making 
an  opening  of  80  feet;  and  have  ditches  cut  of  such  form  and 
dimensions  as  will  ensure  the  drainage  of  the  road.  This  esti- 
mate of  the  cost  of  each  of  the  six  divisions  into  which  it  was 
divided  is  as  follows: 

First  division,  from  New  Albany  to  Greenville,  12  miles $36,090 

Second  division,  from  Greenville  to  Salem,  19  miles 52,G71 

Third  division,  from  Salem  to  Bedford,  32  miles 133,220 

Fourth  division,  from  Bedford  to  Bloomington,  27  miles 83.753 

Fifth  division,  from  Bloomingtou  to  Greencastle,  40  miles 177,944 

Sixth  division,  from  Greencastle  to  Crawfordsville,  28  miles 87,75G 

Total— 158  miles   $571,438 

Add  ten  per  cent  for  contingencies 57,143 

Total  cost  of  road $028,581 

Giving  an  average  of  $3,978  per  mile. 

"In  closing  this  communication,  it  may  be  proper  to  advert  to 
the  effect  the  contemplated  improvement  would  be  calculated  to 
exert  upon  the  future  prospects  of  this  part  of  the  State.    Possess- 
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ing  a  soil  rich  and  productive,  and  a  population  industrious  and 
enterprising,  its  energies  are  now  subdued  and  its  advancement 
retarded  for  the  want  of  a  good  and  never  failing  avenue  to  mar- 
ket. Deprived  of  the  advantages  of  a  communication  by  water 
with  the  Ohio  River,  the  cost  of  transportation  over  roads  which 
are  rendered  impassable  for  loaded  teams  by  every  heavy  shower, 
is  too  great  to  afford  a  fair  competition  with  articles  of  produce 
which  find  their  way  to  market  by  other  and  cheaper  channels. 
As  the  cost  of  transportation  decreases,  this  disparity  would  be 
lessened,  and  its  effects  upon  the  resources  of  the  country  would  be 
sensibly  felt." 

The  Legislature  of  1836  ordered  the  building  of  the  turnpike 
and  the  macadamizing  of  the  same.  The  estimate  of  macadamiz- 
ing the  full  length  of  the  road  was  first  given  at  $960,000,  but  in 
1839  had  been  reduced  by  the  State  engineer  to  $645,000.  No 
macadamizing  was  ever  done.  The  grading  and  bridging  was  be- 
gun between  New  Albany  and  Salem  and  between  Greencastle  and 
Crawfordsville.  When  the  public  work  was  suspended  in  1839, 
the  grading  and  bridging  on  15  miles  between  New  Albany  and 
Salem  had  been  completed  at  a  cost  of  $61,844.  The  remaining 
18  miles  between  those  t\vo  points  were  estimated  to  cost  $116,532. 
About  21  miles  of  this  division  of  the  road  was,  in  1848,  turned 
over  to  the  New  Albany  and  Salem  railway  and  used  as  a  por- 
tion of  the  grade. 

Up  to  1839  the  State  had  expended  $55,944  on  the  division 
north  of  Greencastle.  This,  in  time,  was  turned  over  to  a  private 
corporation,  and,  after  improving  with  gravel,  became  a  toll  road. 
Tt  is  now  one  of  the  free  improved  county  roads  of  Putnam  and 
Montgomery  counties.  One  of  the  old  wooden  bridges,  built  in 
1838,  across  Raccoon  Creek  just  south  of  the  station  of  Raccoon, 
on  the  C,  H.  &  D.  Railway  in  Putnam  County,  is  still  in  use  and 
in  a  fair  state  of  preservation.  Tt  was  crossed  by  the  writer  in 
December,  1905. 

The  railway  between  New  Albany  and  Lafayette,  though  re- 
jected as  impracticable  in  the  paragraph  cited  above  from  Mr. 
Watts,  was  begun  in  1847  and  completed  in  1854.  It  is  now  a 
part  of  the  main  line  of  the  C,  T.  &  L.  (Monon)  extending  from 
Chicago  to  Louisville,  Ky. 
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Route  5. 

A  route  for  a  mdcadcumized  turnpike  road  from  New  Albany  via 
OreenvUle,  Frederickshurgh,  Paoli,  Mount  Pleasant  and  Wash- 
ington to  Vincennes, 

The  assistant  engineer,  Edward  Watts,  in  charge  of  the  survey 
of  this  route,  in  his  report  stated  that  "the  accompanying  estimate 
has  been  made  for  a  road  thirty  feet  wide  on  top,  having  in  no 
case  a  longitudinal  slope  of  more  than  three  and  a  half  degrees, 
and  covered  with  stone  broken  into  pieces  weighing  not  more  than 
four  OTinces.  The  bed  of  the  road  is  to  be  formed  nearly  flat,  hav- 
ing a  slope  of  one  inch  in  three  feet  from  the  center  to  the  sides. 
Twenty  feet  of  the  center  to  be  covered  to  a  depth  of  three  inches 
with  clean  stone  broken  as  above.  Second  year  an  additional  cov- 
ering of  three  inches  will  be  put  on.  Third  year  three  inches  more 
will  be  necessary,  leaving  the  macadamized  stone  covering  nine 
inches  deep  at  the  center,  and  six  at  the  edges.  No  stone  to  be 
used  but  such  as  are  hard,  as  granite,  flint  or  limestone." 

His  estimate  of  the  cost  of  each  of  the  six  divisions  into  which 
the  road  was  subdivided  was  as  follows: 

CoHo/ 
No.  of  fhit  of  Covering 

Mi'€9.  Oroding.  with  Stone 

First  division,  Vincennes  to  Washington. .  20.41  $121,901  $449,977 

Second  division,  Washington  to  Mt.  Pleas- 
ant    15.52  25.634  140,181 

Third  division,  Mt.  Pleasant  to  PaoU 27.09  1(58,086  292,396 

Fourth  division,  Paoli  to  Frederickshurgh.  17.77  50,483  94,454 

Fifth  division.  Frederickshurgh  to  Green-  • 

viUe nXA  42,500  75,134 

Sixth  division,  Greenville  to  New  Albany.  12..37  36,090  81,906 

Totals   104.80        $450,097        $1,140,050 

It  is  thus  shown  that  the  cost  of  a  macadam  road  covered  with 
broken  stone  to  a  thickness  of  nine  inches  was,  in  1835,  estimated 
at  $15,178  per  mile,  or  at  least  seven  times  as  much  as  it  would 
cost  today.  It  must  be  remembered,  however,  that  much  of  the 
roadway  had  to  be  cleared  and  grubbed  through  a  primeval  forest, 
so  that  the  grade  was  necessarily  much  more  costly.  The  stone 
used  for  macadamizing  was  required  to  be  broken  by  hand  by  the 
side  of  the  road  and  not  at  the  quarry. 
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In  commenting  upon  the  report  of  Mr.  Watts,  the  chief  en- 
gineer, Mr.  Stansbury,  said :  "It  will  at  once  be  observed  that  the 
expense  of  covering  the  road  with  stone  bears  an  uncommonly 
large  proportion  to  the  cost  of  graduation.  Of  this  amount  $450,- 
000,  or  nearly  one-half,  will  be  required  between  Vincennes  and 
Wa&hington,  a  distance  of  but  20.41  miles.  On  this  portion  of 
the  road  no  stone  suitable  for  macadamizing  can  be  obtained.  The 
nearest  point  at  which  it  occurs  in  sufficient  quantity  is  at  such  a 
distance  that  the  cost  of  its  transportation  is  the  principal  item  of 
expense.  The  cost  of  the  stone  alone  on  this  division  is  equal  to 
the  whole  cost  of  graduation,  including  bridging  and  masonry 
throughout  the  line. 

"By  reference  to  the  report  of  Mr.  Watts  it  will  be  perceived 
that  upon  other  portions  of  the  road,  stone  can  be  procured  within 
a  comparatively  reasonable  distance.  In  consideration  of  this  vari- 
ation in  expense  it  is  recommended  that  stone  should  be  used  upon 
those  portions  only  where  it  can  be  conveniently  furnished,  and 
that  the  remainder  of  the  road  should  be  well  graded  and  drained 
in  strict  conformity  with  .the  principles  laid  down  in  my  instruc- 
tions to  the  gentlemen  in  charge  of  the  surveys,  which  are  those 
approved  in  the  service  of  the  United  States.  As  has  been  the 
case  upon  the  National  road,  the  graduation  may  lead  to  the  dis- 
covery of  stone  in  the  vicinity  of  the  line,  the  existence  of  which 
is  at  present  unknown,  and  obviate  the  necessity  of  its  transporta- 
tion from  a  distance." 

The  Legislature  of  1836,  in  obedience  to  the  almost  universal 
demand  of  the  people  of  the  State,  passed  an  internal  improve- 
ment bill  appropriating  nearly  $16,000,000  for  the  completion  of 
canals,  railways  and  macadam  roads.  Of  this  amount  $1,150,000 
was  for  the  building  of  the  New  Albany  and  Vincennes  road  as 
surveyed.  The  contract  for  building  the  road  as  far  as  Paoli  must 
have  soon  afterward  been  let,  as  the  State  Board  of  Internal  Im- 
provement, in  it3  report  made  December  16,  1837,  has  the  follow- 
ing sentence :  "On  the  New  Albany  and  Vincennes  macadamized 
road  the  gradings,  culverts  and  bridges  are  nearly  completed  from 
New  Albany  to  Paoli,  a  distance  of  41  miles;  and  early  in  the 
next  season  the  application  of  metal  will  be  commenced."* 

♦Second  Ann.  Rep.  State  Board  of  Internal  Improvement,  p.  7,  in  Documentary 
House  Journal  of  the  State  of  Indiana,   1S37. 
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In  the  report  of  John  A.  Graham,  member  of  the  above  men- 
tioned Board,  made  in  October,  1839,  it  is  stated  that  the  cost  for 
p^ding  and  bridging  the  road  from  New  Albany  to  Paoli  aver- 
aged $7,445  per  mile,  while  the  cost  of  macadamizing  with  broken 
stone  averaged  $5,091  per  mile,  making  the  total  cost  $517,034,  or 
$12,537  per  mile,  between  the  points  mentioned.*  The  stone  cov- 
ering which  the  contracts  required  to  be  put  on  was  18  feet  wide, 
besides  the  slopes  of  the  metaling  at  the  edges,  11  inches  deep  in 
the  center  and  7  at  the  sides,  its  upper  surface  having  a  curvature 
of  4  inches.  The  stone  was  put  on  in  two  layers,  the  bottom  layer 
being  broken  to  the  size  of  eight  ounces,  and  the  upper  to  five 
ounces.     Hard  limestone  only  was  allowed  to  be  used. 

The  grading  and  bridging,  excluding  White  River  bridge,  of  the 
twenty-five  and  a  halff  miles  between  Paoli  and  Mount  Pleasant, 
Martin  County,  was  let  for  $136,268.  This  division  was  never 
macadamized,  as  in  November,  1839,  the  State  was  unable  to  sell 
more  bonds,  and,  with  certain  minor  exceptions,  all  public  works 
were  suspended.  The  road  was  finished  to  Paoli  in  1839,  and  was 
opened  as  a  toll  road  between  New  Albany  and  Paoli  by  the  State 
on  October  10,  18404  On  November  30,  1839,  Mr.  Graham 
reported  of  it:  *'The  manner  in  which  this  road  has  been  built 
is  highly  creditable  to  the  contractors.  The  materials  which  have 
been  furnished  are  of  the  first  quality;  the  work  done  is  of  the 
most  durable  kind ;  and  I  have  no  hesitation  in  saying  that  it  will 
bear  a  comparison  with  anv  other  work  of  the  kind.'' 

The  toll  received  during  the  first  month  was  $657.98.  The 
New  Albany  and  Vincennes  mail  stage  also  entered  into  an  agree- 
ment to  pay  $605.90  per  year  for  the  use  of  the  road.     On  that 

*I)oc.  Jotirn.  of  Ind.,  1839,  p.  72. 

tThlH  division  lind  boon  shortened  and  tlie  niaximnm  grade  reduced  to  2Vj 
degrees  by  a  new  survey. 

JUer.  W.  J.  Frazer,  of  Eliiliart,  Indiana,  wiiose  father  was,  during  most  of  the 
period,  the  engineer  in  charge  of  the  road,  in  a  recent  letter  to  Mr.  A.  B.  Hani, 
of  l*aoli,  gave  an  interesting  account  of  the  completion  of  the  New  Albany  and 
Paoli  pike  to  the  latter  town.  After  speaking  of  the  National  road  and  its  impor- 
tance to  central  Indiana,  he  adds:  "T\\it  a  new  necessity  was  upon  the  State,  to 
satisfy  the  demands  of  transit  across  the  southern  end  of  its  domain.  Emigrants. 
pro8pecton§  and  travelers  were  coming  down  the  Ohio  River  to  the  falls.  There 
they  would  naturally  desiie  to  leave  the  waterway,  and  take  a  shorter  course  to 
St.  Louis.  So  the  New  Albany  and  Vincennes  Turnpike  was  projected,  to  connect 
the  Falls  cities  of  Louisville,  Jeffersonville  and  New  Albany  with  the  historic 
m<»tropoli8  and  capital.  Vincennes.  A  young  engineer,  John  Frazer,  who  had  come 
from  the  East  to  Richmond  to  superintend  the  construction  of  a  portion  of  the 
National  Road,  was  called  to  take  charge  of  this  one.  Abundance  of  ''metal"  was 
at  hand  in  the  limestone  hills  through  which  It  was  to  wind  Its  serpentine  way. 
3— Geology, 
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basis  the  income  of  the  road  was  about  $<S,500  per  year.  It  was 
operated  by  the  State  until  May,  1851,  and  then  tiirned  over  to  a 
private  corporation,  which  kept  it  in  repair  and  collected  toll  until 
March,  1899,  when  that  portion  of  it  within  Orange  County  was 
bought  and  made  a  free  road.  Orange  County  paid  $11,000  foi* 
the  eleven  miles  w-ithin  her  bounds,  the  remaining  30  miles  in 
Washington,  Harrison  and  Floyd  counties  are  still  operated  as  a 
toll  road.  Being  the  first  macadamized  road  in  the  State,  and  the 
only  one  ever  completed  with  State  funds,  the  New  Albany  and 
Paoli  road  has  been  deemed  worthy  of  especial  mention. 

The  Old  National  Road  in  Indiana. 

The  old  National  Road,  "that  monument  of  a  past  age,  which 
carried  thousands  of  population  and  millions  of  wealth  into  the 
West,  and  more  than  any  other  national  structure  in  the  land 
served  to  harmonize  and  strengthen,  if  not  to  save  the  Union," 
was  built  to  answer  a  nation's  needs.  It  was  first  proposed  in 
1802  and  was  begun  in  1806.  Previous  to  this  date,  in  the  Act 
admitting  Ohio,  two  per  cent,  of  the  proceeds  of  her  piiblic  lands 
were  reserved  to  be  applied  to  the  construction  of  public  high- 
ways through  the  State.  ^Vhen  Indiana  was  admitted,  three  per 
cent,  of  the  income  from  her  public  lands  was  reserved  for  the 
same  purpase. 

Starting  at  Cumberland,  Maryland,  the  National  Road  was 
first  projected  to  Wheeling,  on  the  Ohio  River,  but  in  May,  1820, 
Congress  appropriated  $10,000  for  laying  out  the  road  between 
Wheeling  and  a  point  on  the  left  bank  of  the  Mississippi  River, 

It  was  begun  In  State  Street,  New  Albany;  it  climbed  the  mountninoiis  ''knobs'* 
in  many  a  flowing  curve  and  gradation,  never  exceeding  three  degrees;  it  stretcheii 
away  over  occasional  level  reaches,  firm,  white  and  solid  as  the  Appian  Way.  It  had 
the  customary  wooden  bridges  for  the  larger  streams,  but  handsome  stone  culverts 
for  the  smaller.  When  the  buildera  got  within  a  few  miles  of  Paoli,  a  great  con- 
course of  the  citizens  went  out  to  meet  them,  and  held  a  joyous  picnic,  and  made 
8i)eeches  of  congratulation.  The  young  engineer  was  the  hero  of  the  hour.  The 
macadamizing  was  completed  as  far  as  Taoli,  the  county  seat  of  Orange  County— a 
white  thread  winding  among  the  green  hills  and  beside  the  clear  streams;  the  grad- 
ing was  carried  through  to  Vincenne?,  twisting  in  many  a  horseshoe  bend  and  spiral; 
a  telegraph  line  strung  Its  slender  filament  beside  the  road;  the  gay  tallyhoes 
came  rumbling  through;  the  driver's  horn  awoke  the  echoes;  when  suddenly  the 
work  stopped;  a  portentous  sound  had  been  heard  in  the  woods.  It  was  the  voice 
of  the  locomotive."* 


•As  shown  in  the  text.  It  was  not  the  toot  of  the  locomotive,  but  the  lack 
of  the  almighty  dollar,  that  stopped  the  work  on  the  road.  The  first  railway  in 
Indiana  was  not  completed  until  about  ten  years  later.— W.  S.  B. 
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between  St.  Louis  and  the  month  of  the  Illinois  River ;  the  road  to 
be  80  feet  wide  and  on  a  straight  line.  In  March,  1825,  an  ap- 
propriation of  $150,000  was  made  for  building  the  road  between 
Wheeling  and  Zanesville,  Ohio,  and  for  completing  the  surveys  for 
its  extension  to  the  permanent  seat  of  government  in  Missouri,  the 
same  to  pass  by  the  seats  of  government  of  Ohio,  Indiana  and 
Illinois.  The  work  was  pushed  westward  through  Ohio  to  the 
Indiana  line,  reaching  that  point  about  1827.  Meanwhile,  by 
means  of  an  appropriation  of  $51,600  made  in  March,  1829,  and 
of  another  for  $60,000  in  May,  1830,  the  work  of  opening  the 
road  east  and  west  from  Indianapolis  was  begun.  Other  appro- 
priations for  the  work  in  Indiana  were  as  follows: 

March  2,  1831,  $75,000,  for  opening,  grading,  etc.,  including 
bridge  over  White  River  near  Indianapolis,  and  progressing  to  the 
eastern  and  western  boundaries. 

July  3,  1832,  $100,000  for  continuing  the  road  in  Indiana, 
including  bridges  over  the  east  and  west  branches  of  Whitewater 
River. 

March  2,  1833,  $100,000  to  continue  the  work  in  Indiana. 

June  24,  1834,  $150,000  for  continuing  the  road  in  Indiana. 

March  3,  1835,  $100,000,  for  continuing  the  road  in  Indiana. 

July  2,  1836,  $250,000  for  continuing  the  road  in  Indiana,  in- 
cluding the  materials  for  a  bridge  over  the  Wabash  River,  the 
money  to  be  expended  in  completing  the  greatest  possible  continu- 
ous portion  of  said  road,  so  that  said  finished  part  may  be  sur- 
rendered to  the  State. 

March  3,  1837,  $100,000  for  continuing  the  road  in  Indiana. 

May  25,  1838,  $150,000  for  continuing  the  road  in  Indiana,  in- 
cluding bridges. 

About  this  date  the  panic  of  1837-1840  was  being  felt  and  no 
more  appropriations  were  granted.  In  1848  the  road  was  turne<l 
over  to  the  respective  states  through  which  it  passed.  Of  the 
total  amount,  $6,824,910,  appropriated  by  Congress  for  making, 
repairing  and  continuing  the  road,  but  $1,136,600  were  allotted 
to  Indiana,  and  this  sum  was  paid  from  the  fund  reserved  when 
the  State  was  admitted  into  the  Union.  Of  this  amount  nearly 
one-half,  or  $513,099,  was  expended  for  bridges  and  masonry. 

When  Indiana  and  Illinois  received  the  road  from  the  National 
Government  it  was  not  completed,  though  graded  and  bridged  as 
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far  west  as  Vandalia,  then  the  capital  of  Illinois.  In  Indiana  it 
was  nowhere  macadamized  or  graveled,  except  on  a  few  miles 
about  Richmond  and  Indianapolis.  In  1850  the  Wayne  County 
Turnpike  Company  was  organized,  and  absorbed,  under  a  charter 
granted  by  the  State,  that  portion  of  the  road,  22  miles  in  length, 
within  that  county.  This  company  then  graveled  the  road  and 
operated  it  as  a  toll  road  until  1890-1894,  when  it  was  purchased 
by  the  several  townships  throTigh  which  it  passed  and  made  free 
from  tolls. 

From  Wayne  CoTinty  westward  the  road  in  Indiana  passed 
through  Henry,  Hancock,  Marion,  Hendricks,  Putnam,  Clay  and 
Vigo  counties.  That  portion  in  Henry  Co\mty  was  secured  by  a 
private  corporation,  graveled  and  made  a  toll  road  about  1853.  In 
1849  the  Central  Plank  Koad  Company,  composed  of  prominent 
citizens  of  Marion  and  Hendricks  counties,  was  granted  that  por- 
tion of  the  road  extending  from  the  east  line  of  Hancock  County 
to  the  west  line  of  Putnam,  for  the  purpose  of  constructing  a 
plank  road.  With  Ihe  granting  of  the  road  to  these  several  cor- 
porations the  old  National  Koad  as  a  public  institution,  fostered 
by  the  nation  or  the  State,  ceased  to  be.  It  had  fulfilled  its  high 
purpose,  and  was  superseded  by  better  things  which  owed  to  it 
their  coming.  It  was  built  by  the  people  and  for  the  people.  It 
made  possible  that  interchange  of  commerce  and  that  exchange  of 
the  courtesies  of  social  life  which  were  so  necessary  among  the 
states  of  a  great  and  growing  republic.     It  was  in  truth — 

"A  Nation's  thoroujjhfare  of  lioi)es  and  fears. 
First  blazed  by  the  heroic  pioueere 
Who  ^avc  up  old  home  idols  and  set  face 
ToAvard  the  unbroken  West  to  found  a  race 
And  tame  a  wilderness,  noAV  mightier  tlian 
All   peoples  and  all   tracts   American.'* 

Toll  Roads  in  Indiana. 

From  1850  to  ISOO  the  majority  of  improved  gravel  or  stone 
roads  in  Indiana  were  constructed  by  private  corporations  and 
maintained,  often  with  grent  })rolit,  by  the  charge  of  toll.  A 
company  would  l>o  organized  and  a  charter  for  a  certain  highway 
obtiiined  from  the  State  or  the  c*<)untv.  Stock  would  l)e  sub- 
scribed  and  sold  for  the  purpose  of  securing  funds  to  construct 
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the  road.  Dividends  on  tlie  stock  were  paid  from  the  toll  receipts, 
usually  qunrterly,  and  ran  from  7  to  15,  or  even  20  per  cent,  per 
annum.  Such  a  method  of  constructing  improved  roads  is  bene- 
ficial only  in  the  early  history  of  a  community,  before  the  settlers 
are  able  to  spare  the  time  or  means  to  build  such  roads.  As  the 
country  becomes  more  settled  and  towns  and  factories  increase  in 
number,  the  toll  system  becomes  a  heavy  tax  upon  the  farming 
class.  The  roads  are  mostly  held  by  the  capitalists  of  the  towns, 
and  are  administered  solely  with  reference  to  dividends.  In  thi^ 
way  the  free  intercourse  of  the  people  is  obstructed ;  and  the  coun- 
try folk  of  the  poorer  sort  often  can  not  afford  to  make  any  jour- 
neys save  thase  which  are  certain  to  bring  them  a  good  money 
return. 

The  people  of  Indiana,  especially  those  of  the  northern  and 
central  thirds  of  the  State,  where  many  toll  roads  were  in  opera- 
tion, finally  learned  that  the  toll  road  system  was  harmful  to  the 
l)est  interests  of  thickly  settled  communities,  and  in  1889  a  law 
was  passed  providing  that  upon  petition  of  50  freeholders  in  any 
township  the  question  of  the  purchase  of  the  toll  roads  of  that 
township  could  be  taken  up.  A  board  of  viewers  was  then  to  be 
appointed  by  the  county  commissioners,  to  detennine  the  value  of 
such  toll  roads  as  were  proposed  to  be  purchased,  after  which  an 
election  was  to  be  held.  If  the  majority  of  the  voters  of  the  town- 
ship favored  the  purchase  of  the  roads  at  the  price  a[)praised  bv 
the  viewers,  this  price  was  offered  the  owners  of  the  road.  If  ac- 
cepted, county  bonds  wore  to  be  issued,  providing  for  the  payment, 
and  a  special  tax  levied  in  the  townsliip  for  the  redemption  of  the 
bonds  and  payment  of  the  interest  thereon.  Under  this  law  tlic 
gradual  abolishment  of  the  toll  r<»n<ls  of  Indiana  l)egnn,  and  at 
the  present  time  hut  112  miles  of  such  roads  are  in  o])eration  in 
the  State,  and  that  only  in  the  counties  along  the  Ohio  River. 

Fkkk  Ciravkt,  on  Stonk  Roads  rx  Tndtaxa. 

In  18S5  a  law  was  passc^l  ])rovi(ling  f<»r  the  construction  <^)f  free 
gravel  or  stone  roads,  to  ))e  ])aid  for  by  assessments  on  all  lands 
lying  within  two  miles  of  the  ])roposed  improvements.  Such  roads 
could  only  be  improved  upon  the  petition  of  a  majority  of  the  resi- 
dent land-holders  whose  lands,  lying  within  the  two-mile  limit, 
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should  bo  thus  assessed.  The  assessments  were  to  be  paid  in  six 
equal  semi-annual  installments,  and  if  unpaid  when  due  became  a 
first  lien  upon  the  real  estate. 

In  1893  a  second  law  was  passed  providing  that  upon  the  peti- 
tion of  50  freeholders  in  any  township,  the  county  commissioners 
shall  submit,  by  an  election,  to  the  voters  of  said  township  the 
question  of  improving  with  gravel  or  stone  certain  specified  roads 
of  the  township.  If  the  majority  of  the  voters  favor  the  improve- 
ment of  such  roads,  the  Board  of  Commissioners  shall  issue  bonds 
of  the  county  bearing  not  over  5  per  cent,  interest.  Tliese  bonds 
shall  be  in  series,  one  of  which  shall  be  payable  annually  for  ten 
years.  To  meet  the  payment  of  these  bonds  and  the  interest 
thereon  as  the  same  shall  become  due,  a  special  tax  is  levied  upon 
the  property  of  the  township.  All  roads  built  under  this  act  shall 
be  free  of  toll  and  shall  be  kept  in  repair  the  same  as  other  free 
gravel  roads  constructed  under  the  laws  of  the  State. 

These  two  laws,  with  minor  modifications,*  are  the  ones  now 
in  force  providing  for  the  construction  of  our  free  gravel  or  stone 
roads.  Under  them  several  thousand  miles  of  such  roads  have 
been  built  in  the  various  counties  of  the  State.  The  majority  of 
these  free  roads  have  been  built  since  1895.  Especially  is  this 
true  of  the  southern  third  of  Indiana  where,  previous  to  that  date, 
a  number  of  the  counties  had  not  a  single  mile  of  improved  roads. 

The  SiTPKRVisou  System  of  RErAiuiNc;  Roads. 

Probably  the  worst  feature  of  the  road  system  of  Indiana  is 
one  that  has  been  in  force  since  the  beginning  of  the  Nineteenth 
Century,  and  remains  in  vogue  toilay,  viz.,  the  old  method  of 
working  out  the  road  tax  under  supervisors.  This  forced  labor  on 
hiofhwavs  which  is  demanded  of  everv  able-bodied  man  in  the  conn- 
try  between  the  ages  of  21  and  50,  is  a  remnant  of  feudalism 
which  has  come  down  through  the  ages  to  the  present  day.  Of  it 
Shaler  has  well  said :  ''There  is  probably  no  other  feature  in  our 
road  system  which  has  so  far  served  to  maintain  the  low  state 
of  our  Anioricaii  road-making  as  tliis  ^corvee,'  or  forced-labor  sys- 
tem on  the  highway.  It  has  bred,  in  a  systematic  manner,  a  shift- 
less method  of  work ;  it  has  led  our  people  to  look  upon  road-build- 

♦See  soetlon  XV,  "Tlio  UoaU  Laws  of  Indiaiia,"  near  the  end  of  tbltt  volume. 
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ing  as  a  nuisance.  There  is  no  situation  in  which  the  American 
workman  makes  so  unsatisfactory  an  appearance  as  when  he  is 
endeavorins:  to  do  the  least  possible  amount  of  labor  which  is  to 
count  as  a  day's  work  on  the  highways  of  his  district."* 

As  early  as  1807  we  find  on  the  statute  books  of  Indiana  Ter- 
ritory the  following:  ^*A11  male  persons  of  the  age  of  twenty-one 
years  and  not  exceeding  fifty,  who  have  resided  thirty  days  in 
any  township,  of  any  county  within  this  territory,  and  who  are  not 
a  county  charge,  shall  be  liable  yearly  and  every  year,  to  do  and 
perform  any  number  of  days'  work,  not  exceeding  twelve,  when- 
ever the  supervisor  of  the  district  in  which  he  resides  shall  deem 
it  necessary;  and  if  any  such  resident,  having  had  three  days'  no- 
tice thereof  from  the  supervisor,  shall  neglect  or  refuse  to  attend 
by  himself  or  substitute  to  the  acceptance  of  the  supervisor,  on  the 
day  and  at  the  place  appointed  for  working  on  the  public  road, 
with  such  necessary  and  common  articles  of  husbandry  as  the  said 
supervisor  shall  have  directed  him  to  bring,  wherewith  to  labor, 
or  having  attended,  shall  refuse  to  obey  the  direction  of  the  super- 
visor, or  shall  spend  or  waste  the  day  in  idleness  or  inattention  to 
the  duty  assigned  him;  every  such  delinquent  shall  forfeit  for 
every  such  neglect  or  refusal,  tlie  sum  of  seventy-five  cents,  to  be 
recovered  at  the  suit  of  the  supervisor  respectively  before  any  Jus- 
tice of  the  Peace  of  the  Township. 

"If  any  person  or  persons  working  on  the  highways,  or  being 
with  them,  shall  ask  any  money  or  drink,  or  any  other  reward 
whatsoever,  of  any  person  j)assing  or  travelling  on  the  said  public 
road  or  highway,  he  shall,  for  every  such  offense,  pay  the  sum  of 
one  dollar,  to  be  recovered  by  the  supervisor." 

In  1814  another  statute  provided:  "That  each  and  every  white 
male  person,  sixteen  years  of  age  and  upwards,  and  each  and  every 
male  person  of  color,  bond  or  free,  sivtcen  years  of  age  and  up- 
wards, shall  be  subject  to  work  on  roads  and  public  highways,  as 
is  directed  by  law,  except  those  that  shall  from  time  to  time  be 
exempted  by  the  courts  of  common  pleas  for  their  respective  coun- 
ties, on  account  of  their  entire  disabilitv."  Later  the  minimum 
age  limit  was  restored  to  21  years,  where  it  now  rests. 

The  worst  feature  of  the  supervisor  system  is  that,  as  generally 
practiced,  it  does  not  provide  for  any  permanent  improvement  of 

'American    Highways,    p.    24. 
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the  roads,  but  only  iii  making  temporary  repairs  to  keep  them 
passable  in  certain  seasons  of  the  year.  Instead  of  "working''  or 
frittering  away  time  as  is  now  so  commonly  done  on  repairs  which 
amount  to  little  or  nothing,  it  would  l>e  far  better  if  one  or  the 
other  of  two  methods  were  adopted,  viz. : 

1.  For  the  citizens  to  pay  the  road  tax  in  cash  and  let  out  tlie 
contract  for  keeping  the  roads  of  the  district  in  good  condition  to 
some  one  responsible  person  who  shall  act  under  the  direction  of 
the  township  trustee  or  the  road  superintendent  of  the  county, 
and  who  shall  give  Iwnd  for  the  faithful  performance  of  his 
work;  or 

2.  If  it  is  desircil  to  keep  up  tlw  supervisor  system  and  the 
"working  out"  of  the  tax,  the  annual  work  should  be  done  on  some 
one  piece  of  road  in  the  district,  and  it  should  l)c  graded  and 
graveled  or  macadamized  with  the  same  care  as  are  other  free  im- 
proved gravel  or  stone  roads  let  out  to  contractors.  In  this  way 
a  mile  or  two  of  good  road  could  annually  be  built  in  each  dis- 
trict, and  the  i^oads  thereby  permanently  improved. 

As  Mr.  George  S.  Cottman,  of  Irvington,  Indiana,  has  made  a 
special  study  of  the  old  Indian  trails  and  early  roads  of  the  Ter- 
ritory and  State,  I  asked  him  to  prepare  the  following  brief  ac- 
count of  these  first  byways  and  highways  of  our  commonwealth, 
in  order  that  a  permanent  record  of  them  could  be  incorporated  in 
the  present  volume. 


Section  II. 
THE  FIRST  THOROUGHFARES  OF  INDIANA. 


By  George  S.  Cottman. 


Tjfe  Indian  Trails. 

The  first  thoroughfares  of  Indiana,  while  somewhat  remote,  per- 
liaps,  from  present  interests,  have  yet  some  relation  to  the  after 
history  of  the  State,  besides  possessing  a  certain  historic  interest 
of  their  own.  Of  these  primitive  ways  for  travel  and  transporta- 
tion the  earliest,  long  antedating  the  white  man's  advent,  were 
the  Indian  trails — narrow,  winding  routes  beaten  by  many  feet 
traveling  in  single  file,  and  akin  to  the  paths  made  by  animals. 
It  should  be  noted,  however,  tliat  there  was  one  radical  distinction 
lx)tween  them  and  the  animal  paths,  for  while  the  latter  had  the 
feeding  grounds  for  their  termini,  the  former,  primarily,  con- 
ducted from  abiding  place  to  abiding  place.  In  other  words,  the 
liuman  propensity  for  interconununication  as  distinguished  from 
mere  gregariousness  was  n^vealed  by  those  obscure  forest  high- 
ways, and  by  virtue  of  that  they  wore  something  other  than  mere 
random  ways — they  were  a  system. 

If  tliis  svstem  con  Id  be  restored  in  a  chart  w^e  would  be  sur- 
prised,  no  doubt,  to  find  wliat  a  network  it  formed,  reaching  over 
the  country  in  various  directions.  No  sucli  restoration  would  be 
possible  now,  however,  for,  though  there  are  many  allusions  to 
them  in  our  local  histories,  what  information  we  have  about  these 
old  trails  is  scattered,  meager  and  indefinite.  About  all  we  know 
is  that  the  various  tribes  and  bands  of  Indians  occupied  each 
their  own  territory,  usually  along  the  valleys  of  the  principal 
rivers,  and  that  they  visited  to  and  fro  more  or  less  for  the  pur- 
poses of  counsel  or  other  reasons.  Between  the  tribes  of  this  re- 
gion little  hostility  is  recorded,  and  thero  seems  to  have  been  con- 
siderable friendly  intercourse  and  formal  visiting  among  them. 
Following  the  rivers  from  town  to  t4>wn,  and  across  from  valley  to 
valley,  their  paths  can  be  traced. 

(41) 
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It  is  likely  that  the  Miami  town  of  Ke-ki-on-ga,  where  Ft. 
Wayne  now  stands,  was,  from  its  important  command  of  the  Wa- 
bash portage,  the  converging  point  of  many  trails,  for  Little  Tur- 
tle, in  his  speech  before  Anthony  Wayne  at  the  treaty  of  Green- 
ville, refers  to  the  place  as  "that  glorious  gate  through  which  all 
the  good  words  of  our  chiefs  had  to  pass,  from  the  north  to  the 
south,  and  from  the  cast  to  the  west." 

At  the  junction  of  Fall  Creek  and  White  River,  also,  several 
paths  seem  to  have  met,  by  reason,  it  is  said,  of  a  good  ford  across 
the  river  that  existed  there.  Such  at  least  has  been  affirmed  by 
the  late  J.  11.  B.  Nowland,  a  very  early  pioneer  of  Indianapolis, 
who  has  told  the  writer  definitely  of  several  trails — one  from  Vin- 
cennes,  one  from  the  falls  of  the  Ohio,  one  from  the  Whitewater, 
and  others  from  the  upper  Delaware  towns  on  White  River  and 
the  Pottawattamie  and  Miami  towns  on  tlie  Wabash,  all  of  which 
converged  at  this  point.  The  one  westward  from  the  Whitewater 
valley  ran  about  where  the  Pennsylvania  railroad  now  has  its 
right-of-way  and  that  from  the  Ohio  falls  paralleled  the  present 
Teffersonvillo  railroad.  Tlie  latter  route  was,  seemingly,  traveled 
by  all  the  Pottawnttamies,  Miamis  and  Delawares  of  the  upper 
Wabash  and  White  rivers  in  their  excursions  to  the  Kentuckv 

V 

hunting  grounds,  as,  after  crossing  the  alM)ve  mentioned  ford  it 
sent  off  branches  to  the  towns  of  those  tribes. 

Pioneer  Traces. 

The  Indian  pathmaker  not  infrequently  marked  the  way  for 
the  white  man's  thoroughfares,  and  his  work  was  thus  perpetuated 
in  the  civilization  of  his  successors.  Out  of  his  thorough  knowl- 
edge of  the  topography  of  the  country  he  found  out  the  best  routes, 
not  only  for  his  kind  of  traveling,  but  for  the  kind  of  traveling 
that  was  to  come  after.  When  James  Rlake  and  William  Conner 
viewed,  as  commissioners,  the  first  road  between  Indianapolis  !and 
Ft.  Wayne,  they  found  after  leaving  White  River  that  they  could 
not  improve  upon  the  judgment  of  the  Indians  as  shown  in  their 
old  trace. 

One  of  the  earliest  wagon-ways  out  of  Indianapolis,  the  old 
Centervillc  road,  which  led  to  Wayne  County  before  the  coming  of 
the  National  Road,  was  laid  out  on  the  Whitewater  trail  above  re- 
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ferred  to,  just  south  of  the  Pennsylvania  tracks,  and  mention  may 
be  found  here  and  there  of  other  roads  that  were  similarily  deter- 
mined. Moreover,  the  earliest  pioneers  were  benefited  directly 
by  these  aboriginal  trails,  for  not  only  did  they  first  follow  them 
from  one  place  to  another  through  the  otherwise  trackless  wilder- 
ness in  search  of  desirable  regions,  but  their  rude  "traces"  for 
subsequent  ingress  and  egress  were  frequently  but  their  improve- 
ment on  the  red  man's  too-narrow  footpath.  Perhaps  it  is  not  ven- 
turing too  much  to  say  that  they  were  at  times  an  influence  in  the 
locating  of  white  settlements.  For  instance,  the  first  settlers  on 
the  spot  where  Indianapolis  now  stands  were,  if  tradition  is  to  be 
trusted,  led  hither  by  the  Whitewater  trail.  When  the  commis- 
sioners appointed  by  the  legislature  came  to  locate  the  capital  the 
presence  of  the  squatters  at  the  mouth  of  Fall  Creek  was  undoubt- 
edly a  factor  in  determining  the  choice  of  that  spot;  and  so  it 
might  not  be  considering  too  curiously  to  reason  out  a  relation  be- 
tween this  obscure  path  through  the  forest  primeval  and  the  exact 
locating  of  the  State's  capital  with  all  that  that  implies. 

Before  anything  like  permanent  roads  could  be  established  a 
considerable  population  of  settlers  had  taken  up  lands  in  the  in- 
terior of  the  State,  and  there  had  to  be  makeshift  thoroughfares 
not  only  for  guidance  to  various  localities,  but  for  the  transporta- 
tion of  the  immigrant's  possessions.  Tliese  traces,  as  they  were 
called,  were  the  rudest  of  forest  roads,  cleared  away  sufficiently  to 
permit  the  passage  of  the  mover's  wagons,  and  marked  along  the 
route  by  "blazing"  or  marking  the  trees  with  an  axe.  These  traces 
from  east  and  south,  with  their  various  branches  leading  to  this  or 
that  settlement,  were  well  known  to  the  immigrants  in  their  day, 
but,  like  the  Indian  trails,  they  are  long  since  obliterated,  and,  for 
the  most  part,  only  vague  allusions  to  them  are  to  be  found  in  local 
histories.  Of  at  least  two  of  them,  however,  some  record  has  been 
preserved,  and  these  are  of  special  interest  because  they  were  the 
trunk  lines,  so  to  speak,  over  which  the  first  waves  of  immigration 
found  their  way  in  to  people  the  central  portion  of  the  State. 
They  were  known  respectively  as  the  Berry  and  Whetzel  traces. 

The  Berry  trace,  marked  out  by  a  Cajitain  John  Berry,  or,  as 
Judge  Bfinta  gives  it,  Richard  Berry,  joined  and  followed  the 
Ohio  Falls  Indian  trail  above  mentioned,  which  crossed  White 
River  at  Fall  Creek.     It  was  the  chief  line  of  travel  from  the 
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soutli.  The  best  accoTiiit  of  this  route  is  given  by  Mr.  Nowland  in 
describing  the  journey  of  his  family  to  Indianapolis  from  Ken- 
tucky in  1820.  According  to  him  it  began  at  Napoleon,  Ripley 
(,\>unty  (soutli  of  that  being  settled  country),  and  thence  ran  al- 
most west  to  a  point  on  Flatrock  Eiver  alx)ut  nine  miles  north  of 
where  Columbus  now  stands.  At  the  end  of  this  stage  of  perhaps 
thirty  miles  stood  the  first  house  after  leaving  Napoleon.  Then 
the  trace  turned  north  to  follow  Uie  said  Indian  trail,  and  this, 
with  two  or  three  more  cabins  on  the  way,  brought  them  to  the 
embryo  capital.  Further  information  concerning  the  pioneer 
whose  name  has  been  perpetuated  by  this  old  trace  the  present 
writer  has  been  unable  to  glean. 

AVhat  was  known  as  the  Whetzel  trace  was  made  in  1818  by 
Jacob  Whetzel,  one  of  the  four  brotliers  famous  in  the  annals  of 
Indian  warfare.  It  afforded  ingress  from  the  already  settled 
Whitewater  region  on  the  east,  and  is  also  described  by  Mr.  Now- 
land. It  began,  he  tells  us,  in  Franklin  county,  somewhere  near 
where  Laurel  now  stands,  ran  west  till  it  struck  the  Flatrock  River 
seven  miles  below  the  site  of  Rushville,  thence  to  the  Blue  River 
where  Marion  and  Shelby  counties  join,  thence  west  to  the  bluffs 
of  White  River.  This  was  the  most  notable  of  all  these  early 
traces,  for  by  it,  we  are  told,  hundreds  of  immigrants  came  to  set- 
tle Shelby,  Morgan,  Johnson  and  Marion  counties.  Those  bound 
for  the  new  capital  followed  it  till  it  reached  the  Berry  trace,  then 
turned  north  on  the  latter,  and  manv  of  the  first  families  of  In- 
dianapolis  were  beholden  to  the  sturdy  old  Indian  fighter  for  his 
unrequited  service,  which,  indeed,  he  had  performed  at  no  small 
cost  to  himself,  lie  and  his  son  Cyrus,  with  the  help  of  four  good 
axemen,  cleared  the  way  for  "a  width  sufficient  to  admit  the  pas- 
sage of  a  team,"  as  Judge  Banta  tells  us,  through  vast  stretches  of 
tangled  forest  and  swamp  lands  where  of  nights  they  had  to  build 
up  brush  piles  to  sleep  on.  In  1825  a  petition,  presented  to  the 
legislature  by  William  Conner  in  behalf  of  Jacob  Whetzel,  prayed 
compensation  for  the  cutting  of  this  road,  the  eastern  terminus  be- 
ing there  designated  as  "Summerset."  Said  petition,  along  witli 
various  others,  was  referred  to  a  committee  on  roads,  which  re- 
ported back  that,  "in  the  opinion  of  the  committee,  it  would  be 
inexpedient  to  legislate  on  any  of  the  aforesaid  petitions."  (See 
House  Journal,  1825,  pp.  89  and  170.) 
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At  the  intersection  of  the  Whetzel  and  Berry  traces  (about  two 
miles  southwest  of  Greenwood,  in  Johnson  county)  a  man  named 
Daniel  Loper  "squatted"  and  offered  entertainment,  after  a  fash- 
ion, to  incoming  travelers.  Before  long,  however,  a  fellow  named 
Nathan  Bell  ousted  Loper  by  falsely  representing  himself  as  the 
l^al  purchaser  of  the  land,  and  next  took  possession  of  the  desir- 
able point,  where  for  a  good  while  he  kept  a  disreputable  sort  of  a 
place,  surrounded  by  "his  clan  of  adherents,  generally  bold,  bad 
men,''  the  history  of  which  place  and  clan  would,  according  to 
Judge  Franklin  Hardin,  a  reminiscent  of  Johnson  County,  "make 
a  large  volume."  Loper  moved  along  the  trace  some  miles  farther 
cast,  and,  still  bent  on  "entertaining,"  pitched  his  shanty  on  Hurri- 
cane Creek,  where  was  the  first  good  water  and  the  first  good  camp- 
ing place  after  coming  out  of  the  swamps.  He  staid  there  a 
couple  of  years,  then  went  none  knew  whither,  but  his  pole  cabin, 
long  known  as  Loper's,  continued  to  be  a  favorite  halting  place  for 
incoming  travelers,  the  dilapidated  hut  being  facetiously  dubbed 
the  "Emigrant's  Hotel."  Judge  Hardin  describes  the  place  as 
several  acres  trodden  over  by  men  and  animals,  with  many  in- 
closures  of  poles  and  brush  put  up  by  sojourners  to  keep  their 
stock  from  wandering. 

By  182G  Whetzel's  trace  was  no  longer  used,  at  least  at  the  west 
end,  Ix^ing  impeded  with  fallen  trees.  By  this  time,  too,  many 
SUite  roads  were  Ixnng  opened  into  the  interior,  and  the  need  for 
the  first  traces  cease<l  to  exist.  Not  having  a  legalized  right-of- 
way  it  was  in  time,  of  course,  taken  up  by  private  owners  as  the 
land  was  entered,  and  so  hn&  long  since  lost  the  last  evidence  of  its 

identitv. 

t/ 

TiiK  First  Road  Svstkm. 

Tt  was  not  until  four  vears  after  Indiana  had  been  admitted 
as  a  State  that  any  definite  system  of  roads  was  projected  within 
her  borders.  Prior  to  that  general  laws  had  been  framed  touching 
the  opening  of  highways,  for  with  the  first  tides  of  emigration,  of 
course,  came  the  question  of  intercommunication ;  but  they  pro- 
vided only  for  the  opening  of  local  roads  on  petition.  Tn  those 
first  years  there  was  little  pressing  need  for  other  than  local  roads, 
for  Indiana  was,  for  the  most  part,  strung  along  the  Ohio  and 
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Wabash  rivers,  which  were  the  generally  used,  natural  highways. 
Versailles,  Vernon  and  Brownstown,  but  a  few  miles  back  from 
the  Ohio,  were,  until  1820,  on  the  extreme  frontier,  the  vast  coun- 
try to  the  north  and  west  of  them  being  an  unbroken  wilderness, 
and  the  principal  centers  were  contiguous  to  one  or  the  other  of 
the  two  rivers  named. 

In  1820,  however,  there  arose  new  reasons  for  extensive  road 
making.  The  great  tract  known  as  the  "New  Purchase,"  com- 
prising all  the  central  portion  of  the  State  and  as  far  north  as  the 
upper  Wabash,  was  thrown  open  to  settlers  in  that  year.  Some- 
where in  the  heart  of  this  territory  the  seat  of  government  was  to 
be  located  at  once,  and  it  was  obvious  that  the  capital  and  the  set- 
tlers who  would  people  the  newly  acquired  tract  must  have  some 
way  of  reaching  the  older  parts  of  the  country  and  the  world's 
markets.  This  would  soem  to  be  the  rational  explanation  of  the 
sudden  legislation  on  State  roads  that  appears  in  the  statutes  at 
this  time.  In  1820  not  less  than  twenty-six  roads  were  projected, 
and  as  many  sets  of  commissioners  appointed  to  view  the  lands 
and  mark  out  the  routes.  The  roads  not  only  connected  the  older 
towns  of  the  State  but  extended  into  the  interior.  Five  were  to 
lead  to  the  proposed  capital,  and  one  was  from  Lawrenceburg  to 
Winchester,  this  latter  being  by  a  subsequent  act  extended  to 
Fort  Wayne.  During  the  next  ten  years  there  was  repeated  and 
lengthy  legislation  on  this  subject  of  State  roads,  showing  the 
paramount  importance  of  highways  in  tlie  early  days  of  the  new 
commonwealth.  Many  other  roads  were  added  to  the  original 
system,  some  were  relocated,  and  there  were  various  modifications. 
In  the  main,  however,  the  first  ideas  were  carried  out,  and  on  a 
road  map  of  1835,  now  existing,  at  least  two-thirds  of  the  State  is 
pretty  well  criss-crossed  with  highways  other  than  the  local  or 
countv  roads. 

The  revenue  and  labor  for  the  opening  and  maintaining  of 
these  roads  were  derived  from  three  distinct  sources.  The  first 
was  known  as  the  three  per  cent,  fund,  and  was  a  donation  from 
the  general  government.  Out  of  the  sale  of  public  lands  five  per 
cent,  was  set  aside  for  purposes  of  internal  improvement.  Of 
this  two  per  cent,  was  to  be  expended  by  the  United  States  on' 
works  of  general  benefit — such,  for  example,  as  the  National  road 
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— and  the  remaining  three  per  cent,  was  given  to  the  State  for  im- 
provements within  her  borders.  Into  this  fund  there  was  paid, 
altogether,  the  sum  of  $575,547.75.*  A  special  agent  was  ap- 
pointed for  disbursing  the  fund,  and  his  duties  were  defined  at 
length. 

Another  internal  revenue  was  derived  from  a  "road  tax"  levied 
upon  real  estate.  Farm  lands  were  assessed  "an  amount  equal  to 
half  the  amount  of  State  tax,"  and  town  lots  "an  amount  equal  to 
half  the  county  tax."  Nonresident  land  owners  were  assessed  an 
amount  equal  to  both  half  the  State  and  half  the  county  tax.  Such 
road  tax  the  landowner  was  entitled  to  discharge  in  work  on  the 
roads  (see  acts  of  1825). 

The  third  source  of  maintenance  was  a  labor  requirement, 
which  made  it  incumbent  on  all  male  inhabitants  between  the  ages 
of  twenty-one  and  fifty,  except  preachers  and  certain  oUier  ex- 
empts, to  work  on  the  roads  two  days  in  each  year,  when  called 
out,  or  pay  an  equivalent  thereof.  In  the  New  Purchase,  where 
the  labor  necessary  was  still  greater  than  farther  south,  the  de- 
mand was  for  four  days  each  year,  but  this  provision  was  repeale.l 
in  1827. 

But  establishing  roads  by  legislative  enactment  was  only  a  first 
and  very  inadequate  step  toward  easy  travel  and  transportation. 
Moreover,  it  was  not  altogether  a  satisfactory  first  step,  for  then, 
as  now,  there  was  much  log-rolling,  self-seeking  and  lack  of  econ- 
omy in  public  works,  and  in  Governor  Ray's  message  of  1825  the 
question  was  raised  as  to  whetlier  the  large  expenditures  "have 
answered  the  expectations  of  the  public" — whether  they  had  not 
been  used  extravagantly  in  the  employment  of  too  many  commis- 
sioners, in  the  opening  of  useless  roads,  and  in  suffering  roads  to 
become  useless  by  a  second  growth  and  the  failure  to  keep  in  re- 
pair. Aside  from  this,  after  the  highways  were  cut  out  and  the 
labor  of  the  population  expended  upon  them,  they  were  hardly 
more  practicable  than  the  drift-choked  streams  which  were  fondly 
regarded  as  navigable. 

Of  the  atrocious  character  of  those  early  highways  much  has 
been  said,  and  yet  the  subject,  seemingly,  has  never  been  given 
justice.     From  the  hills  of  the  southern  counties  to  the  prairies 

•Elbert  Jay  Benton  in  "The  Wabasb  Trade  Route,"  p.  41. 
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beyond  the  Wabash  the  State  was,  for  the  most  part,  a  level  plain 
covered  with  a  forest  that  shut  out  the  sun  from  the  rank  mold, 
and  this,  like  a  sponge,  held  the  accumulated  waters.  Vast  areas 
were  nothing  but  swamps,  which  the  streams  never  fully  drained.* 
Most  of  the  year  a  journey  over  the  roads  was  simply  a  slow, 
laborious  wallowing  through  mud;  the  bogs  were  passable  only 
by  the  use  of  "corduroy,"  and  this  corduroy  of  poles  laid  side  by 
side  for  miles  not  infrequently  had  to  be  weighted  down  with  dirt 
to  prevent  floating  off  when  the  swamp  waters  rose.  In  a  book 
called  "The  New  Purchase,"  which  purports  to  depict  life  in  cen- 
tral Indiana  in  the  early  twenties,  the  wagon  trip  to  Bloomiugton 
is  described  in  the  author's  peculiar,  half-intelligible  style.  IIo 
speaks  of  the  country  as  "buttermilk  land,"  "mash  land,"  "rooty 
and  snaggy  land,"  with  mudholes  and  quicksands  and  corduroys, 
"woven  single  and  double  twill,"  and  there  are  fords  "with  and 
without  bottom."  In  the  early  spring,  he  says,  the  streams  were 
brim  full,  "creeks  turned  to  rivers,  rivers  to  lakes,  and  lakes  to 
bigger  ones,  and  traveling  by  land  becomes  traveling  by  mud  and 
water."  As  one  proceeded  he  must  tack  to  right  and  left,  not  to 
find  the  road,  but  to  get  out  of  it  and  find  places  where  the  mud 
was  "thick  enough  to  bear."  The  way  was  a  "most  ill-looking, 
dark-colored  morass,  enlivened  by  streams  of  purer  mud  (the 
roads)  crossing  at  right  angles,"  and  these  streams  were  "thick- 
set with  stnmps  cut  just  low  enough  for  wagons  to  straddle."  In- 
numerable stubs  of  saplings,  sharpened  like  spears  by  being  shorn 
off  obliquely,  waited  to  impale  the  unlucky  traveler  who  might  be 
pitched  out  upon  them,  and  the  probability  of  such  accident  was 
considerable  as  the  lumbering  wagon  plunged  over  a  succession  of 
'ruts  and  roots,  describing  an  "exhilarating  seesaw  with  the  most 
astonishing  alternation  of  plunge,  creak  and  splash."  Ever  and 
anon  the  brimming  streams  had  to  be  crossed,  sometimes  by  unsafe 
fording  and  sometimes  by  rude  ferries.  In  the  latter  case  the 
ferrykeeper  was  apt  to  be  off  at  work  somewhere  in  his  clearing, 

•Mr.  William  Butler,  a  pioneer  of  Southern  Indiana,  has  told  tbe  present  writer 
of  a  trip  lie  made  to  Indianapolis  in  tbe  tliirties.  He  stopped  over  night  with  a 
settler  in  Johnson  County,  and,  inquiring  as  to  the  country  east  of  them,  was  told 
that  there  was  no  other  residence  in  that  dlnM'tion  for  thirty  miles.  "And  what's 
more,  there  never 'Will  lie,"  the  informant  add(>d,  his  reason  being  that  the  sub- 
merged laud  was  irreclaimable.  It  may  be  remarked,  incidentally,  that  the  swamp 
in  question  has  long  ago  been  converted  into  tine  farms. 
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and  tho  traveler  had  to  "halloo  the  ferry"  till  he  could  make  him- 
self  heard. 

This  seemingly  exaggerated  account  of  the  author  might  be  con- 
firmed by  many  references,  but  three  or  four  brief  anecdotes  which 
the  writer  has  gleaned  at  first-hand  from  pioneers  will  do.  The 
first  of  these,  told  by  the  late  J.  H.  B.  Nowland,  of  Indianapolis, 
is  that  once,  when  on  his  way  by  stage  from  Madison  to  Indi- 
anapolis^ he  was  upset  in  the  middle  of  a  swollen  stream,  and  in 
the  effort  to  save  his  life  he  lost  his  coat,  which,  witli  thirty  or 
forty  dollars  in  the  pocket,  was  swept  away.  Another  is  that  of 
Mr.  George  W.  Julian,  who,  when  a  child,  traveled  by  wagon  from 
the  Wea  plains  on  the  Wabash  to  Wayne  County.  Crossing  a 
stream,  tlie  water  proved  unexpectedly  deep  and  the  bank  so  pre- 
cipitous tliat  the  horses  lost  their  footing  and  were  forced  entirely 
under  the  flood  by  the  descending  wagon.  Similar  to  this  was  an 
experience  of  Mr.  William  Shimer,  of  Irvington.  When  his  fam- 
ily moved  to  Marion  County  they  entered  a  stream  by  a  descent  so 
steep  that  a  great  feather  bed  stowed  in  the  front  of  the  wagon 
rolled  out  and  covered  the  driver.  Mr.  Nowland  also  relates  in 
his  book  of  reminiscences  tliat  a  migi*atory  wag  once  wrote  these 
lines  in  the  register  book  of  a  Franklin  tavern : 

"The  roads  are  impassable — hardly  jackassable; 
I  think  those  that  travel  'em  should  turn  out  and  gravel  *eni.'* 

Such  were  the  early  thoroughfares  of  Indiana,  and  these,  with 
the  exception  of  an  uncertain  outlet  by  the  larger  streams,  were  the 
only  means  of  travel  and  transportation  for  the  greater  part  of  the 
State  with  its  growing  population.  That  the  character  of  the  tlior- 
oughfares  impeded  growth,  handicapped  commerce  and  held  in 
check  the  influences  that  are  essential  to  development  is  very  obvi- 
ous to  the  student  of  that  development  within  our  borders.  The 
difficulties  that  were  overcome  and  the  building  up  of  the  common- 
wealth in  spite  of  such  handicap  is  an  evidence  of  the  sturdiness 
of  the  stock  that  peopled  the  State. 


4— Geology. 
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Road  Iacprovement. 

As  the  establishment  of  roads  in  the  beginning  was  an  absolute 
necessity  to  the  settlement  of  the  country,  so  the  improvement  of 
those  roada,  regardless  of  other  systems  of  transportation,  was  es- 
sential to  its  welfare.  Given  rivers,  canals  and  railroads,  and  yet 
the  problem  of  getting  the  produce  of  the  land  to  these  arteries  con- 
fronted a  vast  proportion  of  the  population — particularly  the 
farming  element.  We  have  already  noted  the  difficulties  that  at- 
tended the  original  opening  of  the  roads  and  their  limited  use- 
fulness when  opened.  The  improvements  of  the  earlier  day, 
despite  the  funds  expended  upon  them  and  the  unpaid  labor  of 
practically  the  whole  male  population,  amounted  to  but  little  to- 
ward making  the  highways  travelable  except  at  certain  seasons, 
and  consisted  almost  wholly  of  cleaning  the  way,  scraping  up  into 
the  middle  dirt  that  became  mud  when  it  got  wet,  and  the  laying 
of  "corduroy"  or  supporting  poles  across  the  bottomless  places. 
Even  at  the  present  day,  with  the  country  open,  well-drained  and 
comparatively  dry,  the  ordinary  dirt  road  is  a  vexatious  makeshift, 
and  when  the  forest-encnmbored  land  was  saturated  like  a  sponge 
for  the  larger  part  of  the  year,  its  drawbacks  were  tenfold.  The 
only  really  serviceable  material  that  was  utilized  at  all  was  ma- 
cadam, or  broken  slone,  but  the  inaccessibility  of  this,  except  in  a 
comparatively  few  localities,  made  it  wholly  impracticable  over  a 
major  part  of  the  State's  area,  though  certain  highways  included 
in  the  internal  improvement  scheme  were  to  be  built  of  it. 

TIow  seriously  road  improvement  aflFected  public  welfare  is  evi- 
denced by  our  legislation.  From  the  road  law  of  1820,  which 
autliorized  the  opening  up  of  an  extensive  system  of  thoroughfares, 
on  through  the  decades,  there  was  scarcely  a  session  but  road  laws 
were  enacted,  adding  to,  modifying  or  repealing  preceding  stat- 
utes. It  is,  perhaps,  an  added  argument  against  paternalism  that 
little  or  no  really  effective  improvement  was  accomplished  until 
the  State's  efforts  were  succeeded  by  private  enterprise.  This 
change  was  contemporaneous  with  the  introduction  of  the  plank 
road  idea.  This  innovation  appears  to  have  originated  in  Kussia, 
to  have  found  its  way  thence  into  Canada,  and  from  there  into 
parts  of  the  United  States  lying  contiguous  to  Canada.  In  a  coun- 
try where  timber  was  not  merelv  abundant,  but  an  actual  encum- 
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brance,  the  conversion  of  this  timber  into  a  solid  road  as  smooth 
as  a  floor  was  a  captivating:  proposition,  and  the  fever  caught  and 
spread.  In  no  place  was  there  better  reason  for  its  spreading  than 
in  Indiana,  and  accordingly  for  nearly  ten  years  (through  the 
fifties)  we  had  the  plank  road  era.  The  promise  of  immediate  re- 
turns was,  presumably,  sufficient  to  attract  capital,  and  the  State 
very  wisely  handed  over  the  new  movement  to  the  capitalists. 
From  1848  we  find  laws  authorizing  corporations  to  take  posses- 
sion of  the  existing  roads,  to  convert  them  into  plank  roads,  and 
to  erect  and  maintain  toll  houses  for  revenue  along  the  same.  In 
1850  one  of  these  companies,  organized  to  build  a  plank  road  from 
New  Harmony  to  Mt.  Vernon,  in  Posey  County,  sent  Robert  Dale 
Owen  to  western  New  York  to  investigate  the  roads  already  in 
operation  there,  and  the  result  was  the  publication  of  a  small  book 
containing  a  mass  of  information  upon  the  subject.*  There  were 
various  widths  and  methods  of  laying  in  the  construction  of  these 
roads,  but  that  recommended  by  Owen  was  eight  feet  wide,  formed 
of  planks  two  and  a  half  to  four  inches  thick  laid  crosswise  on 
long  mud  sills,  and  well  spiked  down.  The  cost  of  this  material 
he  estimated  at  $938.08  to  $1,689.60  per  mile,  according  to  thick- 
ness of  planks.  The  labor  item  is  a  party  of  twelve  or  fourteen 
hands  with  teams  for  ploughing,  scraping,  rolling,  etc.,  and  these 
should  lay  from  thirty  to  forty  rods  per  day,  at  an  expense  of  per- 
haps $200  per  mile.  The  approximate  total  cost  of  a  road  built 
of  three-inch  white  oak  planks  is  given  as  $2,000  per  mile. 

A\Tiile  Owen,  with  the  bias  of  an  advocate,  perhaps,  figures  that 
a  white  oak  road  would  do  good  service  for  at  least  twelve  years, 
as  a  matter  of  fact  those  constructed  in  this  State  would  seem  to 
be  much  shorter  of  life.  Within  ten  vears  the  decadence  had 
plainly  set  in,  for  a  law  of  1859  prohibits  the  collection  of  tolls  on 
roads  that  are  not  kept  u]),  and  alnnit  tliis  time  plank  road  legis- 
lation disappears  from  tlie  statutes.  The  difiiculty  was  not  only 
decay,  but  the  war])ing  and  working  l(K>se  of  tlie  pinks. 

In  1858  we  find  the  first  statutory  mention  of  gravel  roads,  and 
the  introduction  of  this  material,  presumably  about  that  time, 
was  the  beginning  of  a  possible  permanent  excellence.  Why  it  was 
not  earlier  used  is  not  easy  to  learn,  biit  it  is  probable  that  prior 

•Uwcw  Qu   'Tlank  Roads/'   New   Albany,   1850, 
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to  the  eloarin;[i:  \\\)  of  the  country  wlieii  the  (lriftK*hoke<l,  forest-en- 
vironed streams  flowed  with  a  fuller  volume,  gravel  bars  were  at 
once  much  less  in  evidence,  and  much  less  accessible  than  at  a 
later  day.  Construction  with  this  new  material  went  on  under 
private  enterprise,  the  State  Ixjcamc  well  traversed  with  toll  roads, 
and  the  ubiquitous  little  toll  house,  with  its  Icnig  sweep  pole,  is  still 
fresh  in  the  memories  of  most  of  us. 

The  next  turn  in  legislation  was  a  provision  (as  early  as  1879) 
for  the  county  control  of  free  turnpikes  and  the  authorization  of 
tax  levies  for  that  purpose.  Under  these  laws  the  improved  roads 
have,  one  by  one,  been  bought  u])  by  the  several  counties,  and  the 
abolishment  of  the  tollgate  is  lx»coming  general. 

Tin:  Michigan  Road. 

The  story  of  early  roa<ls  in  Indiana  and  the  large  space  they  oc- 
cupied in  the  public  interest  would  1)0  incomplete  without  at  least 
a  passing  account  of  two  enterprises  of  particular  nuignitude  that, 
in  their  inception  and  construction,  stixxl  apart  from  the  ordinary 
State  and  county  roads.  Those  were  the  National  and  Michigan 
roads.  The  first  has  already  been  treated  of  in  the  pages  preceding 
this  article.  This,  a  national  work,  cutting  straight  through  the 
State  from  east  to  west^  bisected  it  into  north  and  south  halves, 
while  the  other,  connecting  T.ake  Michigan,  at  Michigan  City,  with 
the  Ohio  Itiver  at  Madison,  traversed  the  various  sections  north 
and  south. 

The  Michigan  road  is,  in  a  sense,  a  monimient  to  the  white 
man's  shrewdness  in  his  dealings  with  the  red  man.  By  the  Mis- 
sissinewa  treaty  of  ^S2i]  a  goodly  portion  of  northern  Tndiana  was 
transferred  to  the  United  Stiites  for  a  price  that  would  at  this 
day,  perha])s,  1k>  cpiivalent  t4)  a  few  city  lots,  and  the  following 
clear  gift,  sp(»cified  in  Article  II  of  the  treaty,  was  secured  by  way 
of  good  measure.     Tlie  article  reads: 

"As  an  evidence  of  the  att4ichment  which  the  Pottawattamie 
tribe  feel  toward  the  Americiin  ])eople,  and  particularly  to  the  soil 
of  Indiana,  and  with  a  view  to  demonstrate  their  liberality  and 
l)enefit  themselves  by  creating  facilities  for  traveling  and  increas- 
ing the  valno  of  their  remaining  countrv,  the  said  tribe  do  herebv 
cede  to  the  United  States  a  strip  of  land,  connecting  at  Lake  Mich- 
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igan  and  running  thenoo  to  the  Wabash  River,  one  hundred  feet 
wide,  for  a  road ;  and  also  one  section  of  g<x)d  land  contiguous  to 
said  road  for  each  mile  of  the  same,  and  also  for  eaeh  mile  of  a 
road  from  termination  thereof,  through  Indianapolis,  to  some  con- 
venient point  on  the  Ohio  Kiver.  And  the  Greneral  Assembly  of 
the  State  of  Indiana  shall  have  a  right  to  locate  the  said  road  and 
apply  the  said  sections,  or  the  proceeds  thereof,  to  the  making  of 
the  same,  or  any  part  thereof;  and  the  said  road  shall  bo  at  their 
sole  disposal." 

The  hand  of  the  beneficiaries  would  seem  to  be  very  plain  in 
this.  ^Vlly  the  Pottawattamie  Indians  should  feel  an  especial  at- 
tachment to  the  American  people,  who  were  gradualy  pushing 
them  off  tlie  earth,  and  how  they  were  to  be  benefited  by  an  inlet, 
the  sole  purpose  of  which  was  to  facilitate  the  oncoming  of  the 
usurpers,  and  how,  by  the  light  of  previous  land  transfers,  the 
value  of  their  remaining  country  would  he  enhanced  to  them, 
makes  a  series  of  queries  that  need  not  be  discussed  here.  Suf- 
fice it  to  say  that  from  this  gift  of  land  the  Michigan  road  was 
built^  the  sales  of  land  alx)ut  balancing  the  cost  of  the  road.*  The 
work,  begim  in  1828,  was  practically  a  decade  in  the  building,  and 
(luring  that  period  occupied  a  prominent  place  in  the  public  inter- 
est, as  revealed  by  the  papers  of  the  time  and  by  its  frequent  recur- 
rence in  the  Governor's  Messages  and  in  legislation.  Like  the  Na- 
tional road,  its  chief  service,  Ix^side  the  local  one,  was  as  a  route 
for  immigration,  and  as  such  it  was  an  important  thoroughfare  in 
the  peojding  of  the  Wabash  Valley  and  the  territory  beyond,  un- 
till  the  coming  of  the  Wabash  &  Erie  Canal,  when  its  usefulness 
lapsed.  This  a])plies  particularly  to  the  northern  portion  of  the 
road,  l^etween  Indianapolis  and  Madison,  prior  to  the  establish- 
ment of  the  Madison  railroad,  it  was  an  important  thoroughfare  of 
traffic,  affording  the  principal  outlet  for  the  capital. 

The  general  direction  of  the  Michigan  road  is  as  follows:  Be- 
iz:inning  at  Trail  Creek,  on  Lake  Michigan,  the  road  runs  easterly 
to  the  southeni  bend  of  the  St  Joseph  River;  thence  southward 
to  the  Wabash  River,  which  it  crosses;  thence  to  Indianapolis; 
thence  southeast  to  Greensburg;  thence  south  again  to  Madison. 

•The  total  expoiidituro  on  tho  roji<l  up  to  IS-IO.  whoii  It  coasod  to  appear  In  the 
Auditor's  reports.  In  given  as  $242,008.04.  and  the  re<-eiptM  as  $241,331.89,  with  several 
liuudreds  of  acres  of  land  still  to  be  sold. 


Section  III. 
ROAD  MATERIALS  IN  GENERAL. 


By,W.  S.  Blatchley. 


(Jood  roads  can  only  be  built  with  good  materials.  Though  road 
making  has  gone  on  for  thousands  of  years,  mankind  has  not  yet 
fully  learned  the  importance  of  the  above  statement.  As  a  conse- 
quence millions  of  dollars  have  been  and  are  being  spent  in  con- 
structing highways  which,  at  the  best,  were  or  are  only  temporary 
makeshifts.  During  the  past  suumier  the  writer  saw  roads  in  sev- 
eral of  the  counties  of  southern  Indiana  which  had  been  recently 
built  at  a  cost  of  $1,500  or  more  a  mile,  on  which  the  material 
used  was  of  such  a  nature  that  the  road  will  not  last  five  years, 
without  a  heavy  annual  expense  for  repairs.  Other  roads  have 
been  built  in  the  State  for  the  same  price  per  mile  which  have 
been  in  use  thirty  or  more  years,  with  little  annual  outlay  for  re- 
pairs, and  which  are  today  in  good  condition.  The  great  diflfer- 
ence  is  due  to  the  character  of  the  material  used  in  the  surfacing  of 
the  roads. 

According  to  the  amoimt  and  kind  of  traffic  to  which  roads  are 
subjected,  they  may  be  divided  into  four  groups.  These,  in  an 
ascending  order,  are:  (a)  NeigkhorJiood  or  country  roads,  which 
serve  limited  districts  and  connect  or  merge  into  the  more  impor- 
tant highways.  Since  the  traffic  over  them  is  at  no  season  very 
heavy,  the  choice  of  materials  need  not  be  so  exacting  as  over  those 
more  extensively  traveled,  (b)  Highways,  or  the  main  arteries  of 
a  country  district,  over  which  the  traffic  is  much  heavier,  as  these 
roads  usually  connect  the  principal  towns  or  county  seats  one  with 
another,  (c)  Suburban  roads,  as  those  found  in  the  suburbs  of  a 
city  or  the  main  streets  of  country  towns,  (d)  City  streets,  where 
the  traffic  is  so  great  that  paving  brick,  stone,  wooden  blocks  or 
asphalt  are  necessary.  Such  streets  will  not  be  considered  in  this 
connection.* 

•I  regard  vltrifled  brick  made  of  either  the  Carboniferous  or  the  Knobstone 
shales  of  Indiana  as  the  best  paving  material  for  city  streets.  See  the  article  en- 
titled "The  Formation  of  Brick  Pavements/*  pp.  639-561,  in  the  29th  (1904)  Report 
of  this  Department. 

(56) 
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FoBCES  Destructive  to  Improved  Roads. 

The  essential  qualities  of  a  good  road  surface  are  hardness  and 
rsmootliness.  Contending  at  all  times  with  these  qualities  and  tend- 
ing to  weaken  or  destroy  them  are  two  great  classes  of  forces,  viz. : 
(a)  The  wear  and  tear  of  travel,  (b)  The  forces  of  Nature.  The 
travel  on  a  road  tends  to  destroy  it  in  a  number  of  ways,  the  prin- 
cipal ones  of  which  are:  "(1)  by  the  blows  of  the  horses'  feet; 
(2)  by  the  blows  of  the  wheels,  for  no  road  is  so  smooth  that  the 
wheels  do  not  at  times  strike  against,  and  at  times  fall  from,  slight 
projections  and  thus  produce  blows  against  the  road;  (3)  by  the 
action  of  tlie  horses'  feet  in  pulling  or  holding  back,  tending  to 
pull  the  stones  out  of  place;  (4)  l)y  friction  of  the  wheels,  esi>e- 
cially  when  brakes  are  used;  and  (5)  by  the  pressure  on  the  road 
due  to  the  weight  of  the  vehicle  and  of  the  horses.  It  is  evident 
that  some  of  those  causes  {3,  4)  tend  to  destroy  the  general  cohe- 
sion of  the  road  and  to  loosen  the  stones;  others  (1,  2,  4)  tend  to 
break  up  the  pieces  of  stone  themselves  into  smaller  particles  and 
U)  grind  them  into  dust;  the  oflFect  of  pressure  (T))  is  probably 
b(*neficial  to  a  well  made  stone  road,  as  it  tends  to  consolidate  it; 
but  a  soft  road,  or  one  with  too  thin  a  sttme  covering,  is  terribly 
cut  up  by  the  pressure  of  the  wheels."* 

The  natural  forces  which  t(*nd  to  wear  or  destroy  roads  are  prin- 
cij)ally  winds,  heavy  rains,  frost  and  great  changes  of  temperature. 

Wivds,  especially  the  strong  southwest  ones,  so  prevalent  in  In- 
diana in  summer,  tend  to  sw^ep  away  all  the  fine  dust  groimd  up 
by  travel,  and  so  keep  it  from  cementing  and  forming  that  water- 
]iroof  coating  which  is  so  essential  to  the  life  of  a  stone  road. 
These  winds  are  especially  effective  on  a  new  road  during  long 
droughts,  Avhen  the  road  surface  becomes  very  dry. 

lleavy  rains  also  wash  out  the  dust  and  small  particles  which 
hold  the  stones  together.  Oftentimes,  when  the  side  ditches  are 
not  kept  open,  the  rushing  water  flows  down  the  middle  or  sides 
of  the  road  with  such  force  as  to  carry  away  part  of  the  stone 
covering  and  leave  great  ruts  in  the  road. 

Frost,  with  itxS  well  known  heaving  action,  and  the  subsequent 
crumbling  when  the  thaw  comes,  is  one  of  the  most  harmful  of 
forces  acting  ui)on  roads,  especially  those  with  Avet  foundations. 

•UolU.-Md.   lieol.   Siirv.,    Ill,   1S99,  317. 
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It  not  only  disturbs  the  wliole  road  strncture,  bnt  tends  to  force  up 
the  larger  stones  through  the  niaeadani  or  gravel  and  so  make  the 
surface  rough  and  uneven. 

Great  and  sudden  cliaiujes  of  lempcraturc,  so  prevalent  in  our 
Indiana  climate,  produce  alternate  contractions  and  expansions  of 
the  surface  covering,  which  often  break  the  bonds  holding  together 
the  broken  stone  and  so  lead  to  the  rapid  wear  of  the  road. 

Broken  Stone  as  a  Road  Material. 

For  the  traffic  of  suburban  roads  and  highways  experience  has 
shown  that  the  best  material  is  broken  stone  put  on  after  the 
method  of  Macadam.  As  will  be  noted  later,  such  roads  should  not 
be  less  than  twelve  nor  more  than  fifteen  feet  in  width.  On  them 
a  tough  rock  of  a  high  cementing  value  is  necessary  to  withstand 
the  heavy  traffic. 

"The  practice  of  using  tiHy  soft,  t^>o  brittle,  or  rotten  material 
on  such  roads  cannot  1x3  too  severely  condemne<l.  Some  ixK>ple 
seem  to  think  that  if  a  stone  quarries  easily,  breaks  easily  and 
packs  readily,  it  is  the  very  best  stone  for  road  building.  This 
practice,  together  with  that  of  placing  the  material  on  unimi)roved 
foundations  and  leaving  it  thus  for  traffic  to  consolidate,  has  done 
a  great  deal  to  destroy  the  confidence  of  many  people  in  stone 
roads.     There  is  no  reason  in  the  world  whv  a  road  should  not 

* 

last  for  ages  if  it  is  built  of  good  material  aud  kept  in  ])ro])er 
repair.  If  this  is  not  done,  the  money  spent  is  more  than  wasted. 
It  is  more  economical,  as  a  rule,  to  bring  good  materials  a  long 
distance  by  rail  or  water  than  to  employ  inferior  ones  procured 
close  at  hand.''  In  manv  cases,  however,  the  selection  of  a 
material  for  road  making  is  determined  more  by  its  chea])ness 
and  convenience  of  loeatir^n  than  by  auy  ])roi)erties  of  fitness  or 
durabilitv  which  it  mav  imssess. 

Necessary  Phj/sruil  Properties  of  Rock  Used  for  Maaidam. 

Any  stone  chosen  as  a  road  motal  sliould  iK)s^ess  certain  physical 
properties  which  will  enable  it  to  best  withstand  the  action  of  the 
destructive  forces  alx)ve  mentioned.  Experience  has  shown  that 
the  most  important  of  these  properties  are  hardness,  toughness  and 
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cementing  or  binding  power.    Others,  less  important,  are  power  of 
absorption  and  density. 

By  hardness  is  meant  the  power  possessed  by  a  rock  to  resist  the 
wearing  action  caused  by  the  abrasion  of  wheels  and  horses'  feet. 
A  rock  for  a  road  of  light  or  medium  traffic  should  not  be  too 
hard,  else  the  amount  of  fine  dust  worn  off  would  be  carried  away 
by  the  wind  and  rain  as  fast  as  produced  and  none  would  be  left 
to  supply  a  binding  material. 

Toughness  is  the  adhesion  between  the  crystals  and  fine  particles 
of  rock  which  gives  it  power  to  resist  fracture  when  subjected  to 
the  blows  of  traffic.  It  is  closely  allied  to,  yet  distinct  from,  hard- 
ness, and  can,  in  a  measure,  make  up  for  a  deficiency  in  hardness. 
For  example,  hardness  may  be  likened  to  the  resistance  offered  by 
a  rock  to  the  grinding  of  an  emery  wheel;  toughness,  the  resist- 
ance to  fracture  when  struck  with  a  hammer. 

Cementing  or  binding  power  is  the  property  possessed  by  the 
dust  or  fine  particles  of  a  rock  which  causes  it,  after  wetting,  to  act 
as  a  cement,  thus  binding  the  coarser  fragments  together  and  form- 
ing a  smooth,  impervious  shell  or  cover  over  the  surface.  "Such  a 
shell,  formed  by  a  rock  of  high  cementing  value,  protects  the  un- 
derlying material  from  wear  and  acts  as  a  cushion  to  the  blows 
from  horses'  feet,  and  at  the  same  time  resists  the  waste  of  mate- 
rial caused  by  wind  and  rain,  and  preserves  the  foundation  by 
shedding  the  surface  water.  Binding  power  is  thus,  probably,  the 
most  important  property  to  be  sought  for  in  a  road-building  rock, 
as  its  presence  is  always  necessary  for  the  best  results.  The  hard- 
ness and  toughness  of  the  binder  surface,  more  than  of  the  rock 
itself,  represents  the  hardness  and  toughness  of  the  road,  for  if 
the  weight  of  traffic  is  sufficient  to  destroy  the  bond  of  cementation 
of  the  surface,  the  stones  below  are  soon  loosened  and  forced  out  of 
place.  When  there  is  an  absence  of  binding  material,  which  often 
occurs  when  the  rock  is  too  hard  for  the  traffic  to  which  it  is  sub- 
jected, the  road  soon  loosens  or  ravels."* 

Every  stone  road,  unless  properly  built  with  small  stones  and 
just  enough  binding  material  to  fill  the  voids,  presents  a  honey- 
combed appearance.  In  fact,  a  measure  containing  two  cubic  feet 
of  broken  stone  w^ill  hold,  in  addition,  one  cubic  foot  of  water;  and 


•1* 


Page.— Year  Book  of  Agriculture,  1900,  p.  351. 


BKOKK?f   STONE   AS   A   ROAD   MATERIAL.  59 

a  cubic  yard  of  broken  macadam  will  weigh  just  about  one-half  as 
much  as  a  solid  cubic  yard  of  the  same  kind  of  stone. 

Binding  material  to  produce  the  best  results  should  be  equal  in 
hardness  and  toughness  with  the  road  stone;  the  best  results  are 
therefore  obtained  by  using  screenings  or  spalls  from  the  broken 
stone  used.  Coarse  sand  or  gravel  can  sometimes  be  used  with  im- 
punity as  a  binder,  but  the  wisdom  of  using  loam  or  clay  is  very 
much  questioned.  When  the  latter  material  is  used  as  a  binder  the 
road  is  apt  to  become  very  dusty  in  dry  weather,  and  sticky, 
muddy  and  rutty  in  wet  weather. 

The  power  of  ahsorhing  moisture  from  the  atmosphere  is  pos- 
sessed by  some  rocks,  especially  limestones.  In  dry  climates  or  in 
excessive  periods  of  drought  this  property  becomes  valuable,  in 
that  the  cementation  of  the  dust  is,  in  a  large  measure,  dependent 
upon  it. 

The  specific  gravity  or  relative  weight  of  a  rock  is  also  of  im- 
portance, as  the  heavier  it  is  the  better  it  stays  in  place  and  the 
less  readily  will  the  small  particles,  into  which  the  surface  rock  is 
broken  by  travel,  be  blown  or  washed  away. 

In  selecting  any  rock  or  other  material  for  road  making  pur- 
poses, certain  local  conditions  should  always  be  taken  into  consider- 
ation. These  are  principally  the  annual  rainfall,  the  average 
winter  temperature,  the  character  of  prevailing  winds,  the  grades 
and  the  volume  and  character  of  the  traffic  that  is  to  pass  over 
the  road.  The  climatic  conditions  arc  readily  obtained  from  the 
weather  bureau,  and  a  satisfaetorv  record  of  the  volume  and  char- 
acter  of  the  traffic  can  be  made  by  any  competent  person  living  in 
view  of  the  road. 

Kinds  of  liorl's  Used  for  Road  Making  Materials, 

The  more  common  rocks  used  for  road  making  purposes  in  the 
United  States,  named  in  the  order  of  their  fitness,  are  as  follows: 
Trap,  syenite,  CTJiiiite,  chert,  limestone,  qiiartzites,  sandstone  and 
shale. 

Trap  rocks,  or  basalts,  as  tliey  are  often  called,  are  igneous  in 
nature,  i.  e.,  were  once  in  a  molten  or  fluid  state,  and  while  in  that 
condition  were  forced  up  through  fissures  in  the  sedimentary  rocks 
into  the  positions  they  now  occupy.     There  are  many  varieties  of 
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thes^,  the  more  common  of  which  are  gabbro,  peridotite,  diorite 
and  diabase.  During  the  process  of  cooling  and  consolidation  they 
became  very  compact.  They  are,  for  that  reason,  solid  and  elastic, 
and  on  account  of  their  resistance  to  wear  and  their  fairly  good 
cementing  qualities  they  rank  among  the  best  of  road  making  mate- 
rials, being  especially  suited  for  roads  which  have  a  heavy  traffic. 
Where  they  occur  they  generally  resist  decay  to  such  an  extent  that 
they  often  project  above  the  surface,  while  the  softer  rocks  on 
either  side  have  been  wx)m  awav  by  erosion. 

Trap  rocks  are  found  abinidantly  over  most  of  New  England 
and  in  the  upland  districts  of  New  Jersey,  Maryland  and  Penn- 
sylvania. In  these  regions  tlioy  are  used  extensively  for  macadam 
purposes.  Between  the  Appalachian  Mountains  and  the  Missis- 
sippi River  they  are  very  rare,  except  in  northern  Michigl^n,  where 
dikes  of  such  rock  are  common.  Boulders  from  these  dikes  are 
scattered  over  the  northern  two-thirds  of  Indiana,  but  other  than 
these  boulders,  trap  rocks  do  not  occur  in  the  State. 

SyeyiUe,  (jranite  and  (jnelss  are  closely  related  forms  of,  igneous 
rocks,  which  are,  in  general,  well  fitted  for  road  material.  How- 
ever, the  large  percentage  of  quartz  which  they  contain  renders 
their  cementing  qualities  rather  low  and  mokes  them  less  durable 
under  heavy  traffic  than  the  traps.  Having  a  closely  related  origin 
they  occupy  the  same  general  areas  as  th^  trap  rocks,  and  are 
usually  much  more  abundant.  In  Indiana  they  occur  only  in  the 
form  of  numerous  boulders  distributed  irregularly  over  the  drift 
covered  area  of  the  State. 

Cherts  are  im]>ure,  dull  colored,  massive  forms  of  quartz  or 
siliceous  rocks.  Tliey  are  very  hard  and  are,  therefore,  usually 
lacking  in  toughness  and  in  cementing  poAver.  Those  which  are 
tough  enough  to  resist  the  action  of  hoofs  and  wheals  make  a  good 
nuicadam  material.  They  are  beginning  to  be  used  extensively  for 
this  puri)ose  in  Virginia,  Georgia  and  other  southern  States.  In 
•  southern  Indiana  they  occur  alternating  with  the  upper  layers  of 
the  Mitchell  and  other  limestones,  and  will  be  mentioned  under 
another  heading. 

Limestones  arc  sedimentary  rocks  which  usually  have  high 
cementing  power,  but  are  softer  and  less  tough  tlian  the  rocks  pre- 
viously mentioned.     Where  found  in  thin  layers  (2  inches  to  3 
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feet)  with  little  sign  of  crystallization,  they  are  usually  tough 
enough  to  withstand  the  wear  of  country  roads  and  highways.  The 
thicker  bedded,  more  crystalline  forms  are  usually  too  soft  for  road 
building.  They  bind  easily  and  make  a  smooth  surface  quickly, 
but  are  too  weak  for  heavy  loa<l3.  They  are  soon  ground  into  pow- 
der which  washes  and  blows  away  very  rapidly.  Where  abundant, 
however,  with  other  road  material  lacking,  fairly  substantial  roads 
can  be  made  of  these  softer  limestones  by  covering  the  surface  with 
three  or  four  inches  of  creek  gravel,  or  with  nodules  of  iron  ore. 
Some  of  the  l)etter  roads  of  southern  Indiana  have  been  recently 
built  in  this  manner.  Limestones  suitable  for  road  building  are 
abundant  in  many  parts  of  the  southern  two-thirds  of  Indiana,  and 
the  great  majority  of  the  stone  roads  of  the  State  have  been  con- 
structed of  this  material. 

Quartzites  are  forms  of  siliceous  rocks  which  are  usually  very 
hard,  brittle  and  have  a  low  cementing  power.  They  occur  usually 
in  mountainous  regions  and  in  Indiana  are  represented  only  among 
the  boulders.  As  road  materials  tliey  are  failures,  as  their  parts 
do  not  bind  tosrether  and  are  soon  reduced  to  sand. 

Sandsion/i  is  only  an  aggregation  of  small  particles  of  quartz 
or  sand  cemented  together,  often  rather  loosely.  They  are  utterly 
useless  for  road-building,  as  they  are  without  binding  value  and 
the  fragments  quickly  go  to  pieces  under  the  tread  of  horse  and 
wheel.  Sandstone  has  been  recentlv  used  in  some  of  the  countie.-^ 
of  southwestern  Indiana  as  the  base  or  foundation  of  a  number  of 
roads.  Over  it  has  been  spread  a  few  inches  of  gravel,  or,  in  some 
instances,  broken  limestone.  Such  roads,  under  anything  like  a 
heavy  traffic,  will  be  found  short  lived,  and  hardly  worth  the 
building. 

Clay  slate  or  shale,  when  used  raAv  or  unburned,  makes  a  smooth 
surface,  but  one  which  usually  softens  rapidly  and  goes  to  ])ieces 
when  wet.  Most  shales  have  but  slight  binding  value  and  their 
fragments  quickly  grind  into  mud.  Their  value  as  a  road  building 
material  is  therefore  less  tlian  anv  other  of  our  common  rocks, 
unless  it  Ik?  sandstone.  However,  one  of  the  Devonian  shales, 
which  occurs  abundantly  in  certain  portions  of  Indiana,  c(^ntains 
enough  binding  nuiterial  to  cause  it  to  pack  and  form  a  fairly  soli<l 
and  lasting  road. 
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Gravel  as  a  Road  Material. 

Next  to  broken  stone,  and  better  than  some  of  that  in  use,  ranks 
gravel  as  a  road  material.  Where  beds  of  good  gravel  are  available 
it  is  the  simplest,  cheapest  and  most  effective  of  road  materials 
for  neighborhood  or  country  roads  that  have  a  comparatively  light 
traffic.  On  roads  with  a  heavy  traffic,  a  macadam  surface  of 
broken  stone  will  be  foimd  cheaper  in  the  long  run,  provided  the 
stone  can  be  found  witliin  reasonable  distance,  so  that  its  transpor- 
tation will  not  make  the  first  cost  prohibitive. 

In  general,  gravel  may  be  defined  as  a  mass  of  small,  more 
or  less  rounded  fragments  of  stone  which  have  been  broken  out  and 
shaped  by  the  action  of  water  or  of  ice.  The  particles  represent 
the  hardest  parts  of  the  ledges  or  layers  of  bed  rock  from  which 
they  were  originally  separated.  Since  the  gravels  have  been 
fonned  from  various  ledges  of  rock  by  the  action  of  frost  and  other 
agents  of  decay,  and  have  been  borne  to  their  present  resting  places 
either  by  ice  or  water,  or  both,  the  range  in  the  quality  of  the 
material  is  necessarily  great.  The  selecting  of  the  proper  material 
is,  therefore,  the  most  important  matter  to  be  considered  in  the 
building  of  a  gravel  road. 

Where  possible,  a  good  ^'binding  gravel"  should  be  chosen ;  i.  e., 
one  that  contains  sufficient  iron,  lime,  clay  or  other  cementing  ma- 
terial to  cause  the  pebbles  or  particles  of  gravel  to  pack  or  bind 
together  under  traffic.  River  gravels,  which  are  usually  composed 
of  rounded  water-worn  pebbles,  are  inferior  to  many  pit  gravels 
for  surfacing  roads.  The  small  stones,  having  no  sharp  edges  or 
angular  projections,  easily  move  or  slide  one  against  another,  and 
being  usually  lacking  in  cementing  material,  they  will  not  bind, 
but  turn  freelv,  thus  causinir  the  whole  surface  to  remain  loose  for 
a  long  period.  The  l)est  gravel  for  road  building  stands  perpen- 
dicular in  the  ])ank;  that  is,  when  the  pit  has  been  opened  up  the 
remainder  stnnds  compact  and  firm  and  can  not  be  dislodged  except 
by  use  of  the  pick,  and  when  it  gives  way  falls  in  great  chunks  or 
solid  masses.  Such  material  usually  contains  tough  angular  gravel 
with  just  enough  ceuieuting  properties  to  enable  it  to  readily  pack 
and  consolidate. 

To  get  the  best  results  from  gravel  where  it  is  formed  of  various 
sized  fragments  it  should  be  screened,  all  pieces  over  two  inches  in 
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size  being  rejected.  Gravel  mixed  with  a  large  percentage  of  sand 
or  clayey  matter  is  of  little  nse  except  when  so  screened.  For  this 
purpose  two  screens  are  necessary,  through  which  the  gravel  should 
be  thrown.  The  meshes  of  one  screen  should  be  one  and  a  half  or 
two  inches  in  diameter,  w'hile  the  meshes  of  the  other  should  be 
three-fourths  of  an  inch.  All  pebbles  w^hich  will  not  go  through 
the  one  and  a  half  inch  meshes  should  be  rejected  or  broken  so  that 
they  will  go  through.  All  material  which  sifts  through  the  three- 
fourths  inch  meshes  should  be  rejected  for  the  road,  but  may  be 
used  in  making  side  paths.  The  excellent  road  which  can  be  built 
from  materials  prepared  in  this  way  is  so  far  superior  to  the  one 
made  of  the  natural  clayey  material  that  the  expense  and  trouble 
of  sifting  is  many  times  repaid. 

Since  the  principal  road  material  in  a  large  portion  of  north- 
ern Indiana  is  either  drift  or  stream  gravel  I  quote  the  following 
paragraphs  from  Shaler  relative  to  the  screening  of  gravel  in  quan- 
tity, and  also  the  comparative  cost  of  gravel  roads: 

"Where,  as  can  often  be  done,  the  gravel  may  be  lifted  by  steam 
shovels  and,  in  dry  weather  at  least,  pass  directly  through  rotating 
drum  screens,  the  cost  of  the  work,  based  on  the  rate  of  delivery 
from  the  shovel,  including  the  excavating,  is  not  likely  to  exceed 
five  or  ten  cents  per  ton.  Where  an  objectionably  large  amount  of 
clay  is  mingled  with  the  pebbly  material  it  may  be  necessary  to 
effect  its  separation  by  water.  This  can  be  accomplished  in  ordi- 
nary Hog-washers,'  consisting  essentially  of  a  long  trough  with  a 
rotating  cylinder  armed  with  plates,  which  stirs  the  material  as 
water  passes  through  it,  the  plates  being  set  at  such  an  angle  that 
the  gravel  is  pushed  forward  toward  the  point  of  discharge.  With 
a  properly  organized  equipment  the  cost  of  this  work  per  ton  of 
gravel,  where  the  useful  part  of  the  mass  is  as  much  as  one-third 
of  the  whole,  need  not  exceed,  if  the  work  is  conducted  on  the 
scale  of  200  tons  production  per  diem,  about  40  cents  per  ton. 
This,  however,  does  not  include  the  cost  of  excavation,  a  rate  wliich 
will  still  leave  the  cost  of  gravel  much  less  than  that  which  is  in- 
curred in  producing  a  like  amount  of  broken  stone  where  the  ma- 
terial has  to  be  taken  from  a  solid  ledge."* 

"Where  gravel  of  good  quality  for  road  building  can  be  found 
near  the  road,  the  first  cost  of  a  hardened  way,  so  far  as  the  pave- 

^American   Highways,  p.  C8. 
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ment  is  concerned,  need  not  exceed  one-half,  and  may  not  amount 
to  one-fourth,  that  required  for  a  mad  made  of  broken  stone.  This 
lessened  cost  is  due  to  tlie  fact  tliat  the  expense  of  breaking  the 
material  is  spared.  Moreover,  the  distance  to  which  the  gravel  has 
to  be  hauled  is  often  less.  It  is,  however,  to  be  noted  that  graveled 
ways  are  certain  to  prove  soraewliat  more  troublesome  in  regard  to 
repairs,  and  are  likely  in  a  term  of  years  to  be  more  costly  to 
keep  in  order  than  those  which  are  macadamized.  Nevertheless, 
as  before  remarked,  in  determining  as  to  the  manner  in  which  a 
country  road  is  to  be  improved,  care  should  be  taken  to  ascertain 
whether  the  conditions  do  not  admit  of  its  being  covered  with  this 
gravel.  If  the  need  of  the  traffic  can  be  met  by  such  a  road  and 
the  material  for  use  is  at  hand,  the  capitalized  cost,  including  the 
expenses  of  repairs  made  with  all  desirable  frequency  and  care, 
probably  need  not  lx>  greater  than  one-half  that  of  the  dearer  form 
of  construction  wdth  broken  stone. 

"The  peculiar  advantage  of  gravel  roads,  as  regards  their  cost, 
is  that  they  require  no  investment  of  money  in  crushers  or  other 
costly  machinery.  There  is,  it  is  true,  a  certain  advantage  in 
rolling  the  surface  of  the  bed  before  the  gravel  is  applied  in  order 
to  bring  it  into  shape  for  use.  All  the  needed  compacting  may  be 
effected  by  horse-rollers.  Xo  use  of  the  steam  roller  within  the 
practicable  limits  of  its  continuance  will  cause  gravel  to  'come 
down'  in  the  manner  of  ordinary  broken  stone.  This  pressure,  in 
the  ]>reser.l  st^te  of  the  art,  had  l)est  be  left  to  the  action  of  the 
vehicles.  Therefore,  once  again  it  is  urged  that,  w^hile  the  pave- 
ment of  broken  stone  is,  in  most  instances,  the  lx>st  and  in  many 
cases  is  indispensable,  the  fitness  of  any  road  for  the  service  of  a 
community  should  be  made  the  subject  of  ciireful  inquiry  l>efore 
adopting  the  costlier  method  of  construction."* 

TiTE  Testing  of  Kg  ad  Matekials. 

Tliere  are  but  two  ways  in  which  the  value  of  any  material  for 
road  construction  can  be  accurately  determined.  "One  way,  and 
beyond  all  doubt  the  surest,  is  to  build  sample  roads  of  all  the  rocks 
availfible  in  a  locnlitv,  to  measure  the  traffic  and  wear  to  which 
they  are  subjected,  and  keep  an  accurate  account  of  the  cost  both 

•Loc.   CIt.,  218. 
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of  construction  and  annual  repairs  for  each.  By  this  method 
actual  results  are  obtained,  hut  it  has  grave  and  obvious  disadvan- 
tages. It  is  very  costly  (especially  so  when  the  results  are  nega- 
tive), and  it  requires  so  great  a  lapse  of  time  before  results  are 
obtained  that  it  can  not  be  considered  a  practical  method  when 
macadam  roads  are  first  being  built  in  a  locality.  Further  than 
this,  results  thus  obtained  are  not  applicable  to  other  roads  and 
materials.  Such  a  method,  while  excellent  in  its  results^  can  only 
be  adopted  by  communities  which  can  afford  the  necessary  time 
and  money,  and  is  entirely  inadequate  for  general  use. 

"The  other  method  is  to  make  laboratory  tests  of  the  physical 
properties  of  available  rocks  in  a  locality,  study  the  conditions 
obtaining  on  the  particular  road  that  is  to  be  built,  and  then  select 
the  material  that  best  suits  the  conditions.  This  method  has  the 
advantages  of  giving  speedy  results  and  of  being  inexpensive,  and 
as  far  as  the  results  of  laboratory  tests  have  been  compared  with 
the  results  of  actual  practice,  they  havQ  been  found  to  agree."* 

Tlie  Road  Material  Laboratory  of  the  U.  S.  Department  of 
Agriculture  was  established  in  December,  1900.  It  contains  all 
the  necessary  appliances  for  making  tests  of  road  materials  and  for 
investigating  the  more  important  problems  connected  with  the 
work.  On  taking  up  the  subject  of  the  available  road  materials  in 
the  different  counties  of  Indiana,  the  writer  put  himself  in  cor- 
respondence w^ith  Mr.  L.  W.  Page,  the  Director  of  the  Office  of 
Public  Roads  at  Washington,  who  kindly  offered  to  make  tests  of 
any  material  sent  in.  Advantage  was  taken  of  this  offer  and  74 
samples  of  limestone  and  six  of  gravel  were  collected  in  different 
parts  of  the  State  and  sent  to  Washington  for  testing.  The  results 
of  the  tests  of  each  sample  are  given  on  subsequent  pages,  in  con- 
nection with  the  description  of  the  deposit  of  same  under  the  dif- 
ferent county  headings.  These  results  will  also  be  found  in  tabu- 
lated form  at  the  end  of  Section  V. 

In  order  that  the  tests  to  which  the  samples  have  been  sub- 
jected in  the  laboratory  may  be  the  better  understood,  I  have 
thought  it  l)est  to  incorporate  herewith  the  following  condensed  nc- 
count  of  the  objects  sought  and  the  methods  used  in  the  Road  Lal>- 
oratory  at  Washington.     This  information  is  mainly  taken  from 

•L.  W.  Page,  In  Year  Bcok  Dcpt.  Agr.  for  1900.  p.  355. 
^QeQlogy. 
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Bulletin  No.  70,  Bureau  of  Chemistry,  U.  S.  Department  of  Agri- 
culture.* 

Important  Physi<:al  and  Mechanical  Properties  of  Road  Materials. 

"There  are  three  chief  properties  essential  to  good  road  mate- 
rials, and  only  these  will  be  considered  here.  They  are  hardness, 
toughness  and  cementing  or  binding  power.  Although  these  prop- 
erties, at  least  hardness  and  toughness,  have  long  been  recognized 
by  those  familiar  with  the  subject,  yet  they  have  never  been  prop- 
erly defined  and  the  terms  have  been  very  much  confused.  This 
is  not  at  all  surprising,  for  hardness  and  toughness  are  closely 
related.  It  would  be  well,  thorefore,  to  define  these  terms  from 
the  road  maker's  standpoint  l)cfore  going  further. 

"Hardness  mav  be  dofiiied  as  the  resistance  which  a  road  mate- 

»■ 

rial  oflFers  to  the  displacement  of  its  particles  by  friction.  The 
measure  of  hardness  will  be,  inversely,  as  the  loss  of  weight  aris- 
ing from  the  scoring  by  an  abrasive  agent.  Only  one  test  has  yet 
been  devised  for  determining  the  hardness  of  road  materials,  and 
that,  the  writer  believes,  gives  the  value  of  this  property  as  under- 
stood l)y  road  builders  in  a  satisfactory  manner.  This  is  the  Dorrv 
•■  t/'  » 

test  of  the  French  School  of  Roads  and  Bridges  which  consists  in 
grinding  specimen?  Avith  sand  of  a  standard  size  and  quality.  This 
method  of  grinding  with  a  powder  has  the  advantage  of  having 
been  used  as  a  test  for  hardness  by  a  number  of  the  most  able  stu- 
dents  of  the  subject,  and  at  the  same  time  valuable  results  have 
been  obtained  from  it  on  the  very  class  of  materials  in  which  we 
are  most  interested. 

'^Tonglniess,  Tn  consideration  of  road  materials  toughness  is 
understood  to  mean  the  ])ower  possessed  by  a  material  to  resist 
fracture  under  impact.  As  the  surface  of  a  road  is  continually 
subjected  to  the  pounding  of  traffic,  it  can  be  seen  that  toughness 
is  an  important  pro]^erty  from  the  standpoint  of  the  road  builder. 
From  the  laboratory  standpoint  the  ])roblem  is  not  altogether  a 
simple  one,  and  considerable  difficulty  has  been  found  in  designing 

♦This  I)ull(  till  I«  enlilUd  "Tlu*  Tostinijr  of  Road  Matciials.  inoluding  the  Methods 
Usod  and  tho  Hcsnlts  Obtained  In  the  Road  Matcilnl  Laboratory,  in  Collaboration 
with  the  Offloe  of  Public  Road  Inqulrios.'  Uy  Lojjan  Wallor  Vage,  Chief  Road 
Material  Laboratory,  with  the  co-operation  of  Allerton  S.  Cushman.  Chemist.  Road 
Material  Laboratory. 
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n  suitable  test  for  measuring  the  degree  to  which  a  road  material 
possesses  this  property. 

**With  homogeneous,  structureless,  brittle  materials,  resistance 
to  impact  may  be  due  to  a  relatively  low  modulus  of  elasticity 
combined  with  high  elastic  limit.  Provided  a  blow  is  delivered  by 
a  flat  striking  head  with  small  local  damage,  on  such  a  material 
toughness  will  l)c  almost  wholly  due  to  elasticity.  In  this  case 
there  will  be  a  critical  energy  of  blow  below  which  the  specimen 
under  test  will  not  he  broken  by  an  indefinite  number  of  blows, 
and  in  excess  of  which  it  will  be  broken  by  a  single  blow.  The 
toughness  of  a  road  material  in  this  instance  will  vary  directly  as 
the  square  of  the  elastic  limit,  which  equals  the  ultimate  strength, 
and  inversely  as  the  modulus  of  elasticity.  In  testing  such  mate- 
rials under  impact  it  would  be  necessary  to  apply  a  number  of 
blows  of  successively  increasing  energy,  and  note  that  blow  which 
causes  failure.  A  test  involving  this  principle  will  be  described 
further  on  in  detail. 

"Cemeiitin{j  or  Binding  Power,  The  binding  power,  or  as  it  has 
now  come  to  be  called,  the  cementing  value  of  a  road  material,  is 
the  property  possessed  by  rock  dust  or  other  finely  divided  material 
found  in  nature  to  act  as  a  cement  on  the  coarser  fragments  com- 
posing crushed  stone  or  gravel  roads.  This  property  varies  enpr- 
mously  not  only  with  different  kinds  of  rocks,  but  also  with  those 
which  are  practically  identical  in  classification  and  chemical  com- 
position. The  absence  of  cementing  power  is  so  pronounced  in 
some  varieties  of  rock  that  they  can  never  be  made  to  compact  witli 
the  road  roller  or  under  traffic.  As  the  binder  surface  of  a  ma- 
cadam or  gravel  road  is  most  exposed  to  the  action  of  wind  and 
rain,  as  well  as  the  wear  and  tear  of  traffic,  it  can  be  seen  that 
the  presence  of  this  property  is  most  essential  to  good  results.  Fur- 
ther than  this,  the  hardness  and  toughness  of  the  binder  surface, 
more  than  of  the  rock  itself,  constitutes  the  hardness  and  tough- 
ness of  the  road,  for  if  a  load  be  sufficient  to  destroy  the  bond  of 
cementation  of  the  upper  surface  of  a  road,  the  stones  below  are 
soon  loosened  and  forced  out  of  place.  The  impervious  shell 
obtained  by  the  use  of  a  rock  of  high  cementing  value  gives  the 
greatest  protection  to  the  foundation  of  a  road,  iloreover,  it  is  a 
matter  of  common  observation  that  a  good  surface  which  binds  well 
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is  less  dusty  and  less  muddy,  while  the  advantage  from  the  stand- 
point of  economy  is  very  great,  as  it  is  only  the  loose,  unbound 
material  which  is  ordinarily  carried  away  by  wind  and  water. 

"In  view,  therefore,  of  the  importance  of  this  property,  it  has 
l)oen  made  the  subject  of  especial  study  in  this  laboratory.  It 
was  most  important  to  know  the  cause  of  the  cementing  value  in 
order  to  determine  what  could  be  done  to  improve  the  conditions 
of  service. 

"It  appears  that  the  cementing  value  depends  upon  a  certain 
hydrated  colloid  condition  of  the  particles  or  some  proportion  of 
the  particles.  All  rock  powders  that  cement  well  are  hydrated, 
i.  e.,  contain  water  of  combination,  although  it  does  not  follow  that 
all  hydrated  rock  powders  will  cement.  It  seems  that  only  a  cer- 
tain kind  of  water  of  combination  is  concerned  with  and  measures 
the  cementing  value.  This  property  is  undoubtedly  related  to  that 
of  plasticity  in  clays,  and,  in  a  few  words,  is  due  to  amorphous, 
inorganic  particles  which  by  reason  of  their  characteristic  porous 
structure  are  able  to  absorb  and  hold  water,  tliereupon  assuming  a 
plastic  and  coherent  condition.  Heating  above  a  certain  tempera- 
ture destroys  this  structure  and  the  powder  no  longer  possesses  the 
slightest  cementing  value." 

Methods  and  Tcsls  of  the  U,  S,  Road  Material  Laboratory. 

The  primary  object  of  this  laboratx">ry  is  to  make  standard  tests 
on  road  materials,  free  of  charge,  for  citizens  of  the  United  States. 
In  addition  to  this  allied  problems  may  1)0  presented  for  study, 
such  as  the  suitjil)iHty  of  clays  for  the  manufacture  of  paving 
brick,  drain  tiles,  comeiiti?,  etc.,  the  testing  of  cements  and  con- 
cretes for  road  foundations,  drains,  gutters  and  highway  bridges. 
It  is  the  intention  of  the  Department  to  aid,  as  far  as  possible,  in 
the  solution  of  all  tlie  problems  of  road  building,  but  more  par- 
ticularly those  relating  to  rural  highways.  Up  to  January  1, 1900, 
tests  of  040  samples  from  all  parts  of  the  United  States  had  been 
made  in  this  lalx)ratory.  The  results  of  these  tests  are  given  in 
the  following  table : 
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Test  for  Ilardness, — The  test  for  hardness  is  made  with  the 
Dorry  machine.  The  specimens  to  be  tested  are  sawed  into  rectan- 
gular prisms  8  cm.  high  with  a  base  4  cm.  by  6  cm.  These  speci- 
mens are  placed,  two  at  a  time,  so  that  they  rest  on  the  upper  sur- 
face of  a  circular  grinding  disk  of  cast  iron,  which  is  rotated  in  a 
horizontal  plane  by  a  crank.  They  are  held  in  clamps  so  arranged 
that  the  bases  of  the  specimens  rest  on  alternate  sides  of  the  grind- 
ing disk  26  cm.  from  the  center.  The  specimens  are  weighted 
so  that  they  press  against  the  grinding  disk  with  a  pressure  of  250 
grams  per  square  centimeter.  Sand  of  a  standard  quality  and  size, 
obtained  by  crushing  quartzite  rock  and  screening  it,  is  fed  onto 
the  disk  from  a  funnel.  The  quantity  of  sand  used  in  each  test  is 
4  liters.  The  disk  is  rotated  at  the  rate  of  2,000  revolutions  per 
hour  for  two  hours. 

After  2,000  revolutions  the  specimens  are  reversed  to  ascertain 
if  there  is  any  difference  in  wear  between  the  two  ends  and  to 
make  tlie  result  approach  more  nearly  a  general  average  of  the  sam- 
ples. The  diminution  in  the  height  of  the  specimen  is  measured 
and  its  loss  in  weight  determined  after  each  1,000  turns  of  the 
grinding  disk.  No  coefficient  of  wear  has  been  established  for 
this  test,  but  the  loss  in  height  undergone  by  each  specimen  after 
4,000  revolutions  of  the  disk  is  taken  as  the  result  of  the  test  and 
serves  for  comparison.  Tests  are  always  made  on  at  least  three 
specimens  of  each  sample,  and  the  final  result  is  taken  from  their 
average. 

In  a  recent  letter  Mr.  Page  has  also  stated  that  '^the  minus  sign 
appearing  before  a  hardness  result  means  that  the  sample  is  very 
soft  as  the  range  of  possible  values  given  below  will  indicate.  The 
range  is  from  perfect  hardness  (20)  down  past  zero  into  minus 
values.  The  result  is  obtained  as  follows:  Ilardness  equals  20 
minus  the  wear  from  the  end  of  the  specimen  as  held  in  the  hard- 
ness machine  measured  in  millimeters. 

From  this  it  is  apparent  that  if  the  loss  of  length  from  wear  is 
more  than  20  millimeters,  the  result  has  a  minus  sign.  If  the  loss 
is  just  20  millimeters,  the  result  will  be  zero. 

The  values  may  range  from  <  20  down  to  — 10  or  — 15, 
though  specimens  are  rarely  tested  for  road  jDurposes  which  are 
soft  enough  to  give  a  result  as  low  as  zero. 
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Test  for  Touglmess, — This  test  is  made  on  25  mm.  x  25  mm. 
(0.98  inch)  rock  cylinders  with  an  impact  machine  especially  de- 
signed for  the  purpose.  A  plunger  with  the  lower  and  bearing 
surface  of  spherical  shape,  having  a  radius  of  1  cm.  (0.4  inch)  is 
used.  It  can  be  seen  that  the  blow  as  delivered  through  a  spherical 
end  plunger  approximates  as  nearly  as  practicable  the  blows  of 
traffic.  Besides  this  it  has  the  further  advantage  of  not  requiring 
great  exactness  in  getting  the  two  bearing  surfaces  of  the  test  piece 
parallel,  as  the  entire  load  is  applied  at  one  point  on  the  upper  sur- 
face. The  test  piece  is  adjusted  so  that  the  center  of  its  upper 
surface  is  tangent  to  the  spherical  end  of  the  plunger,  and  the 
plunger  is  pressed  firmly  upon  the  test  piece  by  two  spiral  springs 
which  surround  the  plunger  guide  rods.  The  test  piece  is  held  to 
the  base  of  the  machine  by  a  device  which  prevents  its  rebounding 
when  a  blow  is  struck  by  the  hammer.  The  hammer  weighs  two 
kg.  and  is  raised  by  a  sprocket  chain  and  released  automatically  by 
a  concentric  electro-magnet.  The  test  consists  of  a  1  cm.  fall  of 
the  hanmier  for  the  first  blow,  and  an  increased  fall  of  1  cm.  for 
each  succeeding  blow  until  failure  of  the  test  piece  occurs.  The 
number  of  blows  required  to  destroy  the  test  piece  is  used  to  repre- 
sent the  toughness. 

The  cylindrical  test  pieces  employed  are  made  with  a  core  saw 
designed  for  the  purpose.  It  consists  of  a  steel  tube  supported  by 
journals  in  a  vertical  position  and  held  in  a  cast  iron  frame.  A 
link  motion  lever  rests  on  the  upper  end  of  the  tube  on  a  ball 
liearing.  A  spiral  spring  is  attached  to  the  free  end  of  the  lever  by 
which  the  downward  pressure  of  the  tube  can  be  adjusted.  Wnter 
is  fed  in  the  top  of  the  tube  by  a  small  rubber  hoso,  and  at  the 
center  is  a  pulley  wheel  by  which  the  tube  is  revolved  at  about  800 
revolutions  per  minute.  The  bottom  or  cutting  end  of  the  tube  is 
set  with  bort  by  a  specially  designed  method.  This  saw  cuts  very 
rapidly  and  the  waste  is  very  much  less  than  in  cube  cutting^  in 
addition  to  which  the  cylindrical  test  piece  is  better  adapted  for 
this  test. 

Abrasion  Test, — This  test  to  determine  the  per  cent,  of  wear  and 
the  French  coefficient  of  wear  is  made  on  what  is  known  as  the 
Deval  machine,  which  was  the  first  one  designed  especially  for 
testing  road  materials.    It  consists  of  eight  iron  cylinders  fastened 
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to  a  shaft  so  that  tiie  axis  of  each  cylinder  is  at  an  angle  of  30  de- 
grees with  the  axis  of  rotation.  Each  cylinder  is  20  cm.  in  diam- 
eter and  34  cm.  in  depth,  closed  at  one  end  and  with  a  tightly 
fitting  iron  cover  for  the  other.  The  eight  cylinders  are  mounted 
four  hy  four  on  two  parallel  shafts  geared  to  rotate  with  the  same 
rapidity.  This  arrangement  renders  it  possible  to  make  eight  tests 
at  the  same  time.    The  method  of  operation  is  a5  follows : 

"The  sample  to  be  tested  is  first  broken  in  pieces  that  will  pass 
in  all  positions  through  a  6  cm.  (2.4  inch)  ring,  but  not  through  a 
3  cm.  (1.2  inch)  ring.  The  stones  are  then  cleansed,  dried  in  a 
hot-air  bath  at  100°C.,  and  cooled  in  a  desiccator.  Five  kilograms 
are  weighed  and  placed  in  one  of  the  cylinders,  the  cover  bolted  on 
and  the  machine  rotated  at  the  rate  of  2,000  revolutions  per  hour 
for  five  hours.  The  fragments  of  stone  are  thrown  from  one  end 
of  the  cylinder  to  tlie  other  twice  in  each  revolution,  and  thus 
grind  and  pound  against  one  another  and  the  ends  of  the  cylinder. 
When  the  10,000  revolutions  of  the  machine  are  completed,  the 
contents  of  the  cylinder  are  placed  on  a  sieve  of  0.16  cm.  (1-16 
inch)  mesh,  and  the  material  which  passes  through  is  again  sifted 
through  a  sieve  of  0.025  cm.  (0.01  inch)  mesh.  Roth  sieves  and 
the  fragments  of  rock  remaining  on  them  are  held  under  running 
water  until  all  the  adhering  dust  is  washed  off.  After  the  frag- 
ments have  been  dried  in  a  hot-air  bath  at  100°C.  and  cooled  in  a 
desiccator  they  are  weighed  and  their  weight  subtracted  from  the 
original  5  kg.  (11  pounds).  The  difference  obtained  is  the  weight 
of  detritus  under  0.16  cm.  (1-16  inch)  worn  off  in  the  test  By 
dividing  this  weight  by  the  original  weight  of  5  kg.  (11  pounds) 
the  "per  cent,  of  wear'  reported  is  obtained. 

In  France,  where  the  Deval  machine  has  been  in  use  since  1878, 
"a  standard  rock  of  superior  wearing  quality  was  at  first  always 
placed  in  one  of  the  cylinders  as  a  standard  of  comparison,  and 
the  proportion  of  the  weights  of  the  dust  under  0.16  cm.  from  the 
standard  rock  and  from  the  rock  to  l)e  tested  was  assumed  to  give 
their  relative  resistance  to  abrasion.  It  was  found,  however,  that 
only  the  best  varieties  of  rock  gave  less  than  100  grams  of  powder 
under  0.16  cm.,  i.  e.,  20  grams  per  kilogram  of  rock,  or  2  per  cent, 
of  their  weight.     The  number  20  was,  therefore,  adopted  as  a 
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to  a  shaft  so  that  the  axis  of  each  cylinder  is  at  an  angle  of  30  de- 
grees with  the  axis  of  rotation.  Each  cylinder  is  20  cm.  in  diam- 
eter and  34  cm.  in  depth,  closed  at  one  end  and  with  a  tightly 
fitting  iron  cover  for  the  other.  The  eight  cylinders  are  mounted 
four  hy  four  on  two  parallel  shafts  geared  to  rotate  with  the  same 
rapidity.  This  arrangement  renders  it  possible  to  make  eight  tests 
at  the  same  time.    The  method  of  operation  is  as  follows : 

"The  sample  to  be  tested  is  first  broken  in  pieces  that  will  pass 
in  all  positions  through  a  6  cm.  (2.4  inch)  ring,  but  not  through  a 
3  cm.  (1.2  inch)  ring.  The  stones  are  then  cleansed,  dried  in  a 
hot-air  bath  at  100°C.,  and  cooled  in  a  desiccator.  Five  kilograms 
are  weighed  and  placed  in  one  of  the  cylinders,  the  cover  bolted  on 
and  the  machine  rotated  at  the  rate  of  2,000  revolutions  per  hour 
for  five  hours.  The  fragments  of  stone  are  thrown  from  one  end 
of  the  cylinder  to  the  other  twice  in  each  revolution,  and  thus 
grind  and  pound  against  one  another  and  the  ends  of  the  cylinder. 
Wlien  tlie  10,000  revolutions  of  the  machine  are  completed,  the 
contents  of  the  cylinder  are  placed  on  a  sieve  of  0.16  cm.  (1-16 
inch)  mesh,  and  the  material  which  passes  through  is  again  sifted 
through  a  sieve  of  0.025  cm.  (0.01  inch)  mesh.  Both  sieves  and 
the  fragments  of  rock  remaining  on  them  are  held  under  running 
water  until  all  the  adhering  dust  is  washed  oflF.  After  the  frag- 
ments have  been  dried  in  a  hot-air  bath  at  lOO^C.  and  (•<x)led  in  a 
desiccator  they  are  weighed  and  their  weight  subtracted  from  the 
original  5  kg.  (11  pounds).  The  diflFcrence  obtained  is  the  weight 
of  detritus  under  0.16  cm.  (1-16  inch)  worn  off  in  the  test  By 
dividing  this  weight  In-  the  original  weight  of  5  kg.  (11  pounds) 
the  "per  cent,  of  wear'  reported  is  obtained. 

In  France,  where  the  Deval  ninchinc  lias  been  in  use  since  1878, 
"a  standard  rock  of  superior  wearing  quality  was  at  first  always 
placed  in  one  of  the  cylinders  as  a  standard  of  comparison,  and 
the  proportion  of  the  weights  of  the  dust  under  0.16  cm.  from  the 
standard  rock  and  from  the  rock  to  l)e  tested  was  assumed  to  give 
their  relative  resistance  to  abrasion.  It  was  found,  however,  that 
only  the  hesi  varieties  of  rock  gave  less  than  100  grams  of  powder 
under  0.16  cm.,  i.  e.,  20  grams  per  kilogram  of  rock,  or  2  per  cent, 
of  their  weight.     The  number  20  was,  therefore,  adopted  as  a 
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standard  of  excellence,  and  the  "coefficient  of  wear"  for  any  rock 
tested  may  be  obtained  by  the  following  formula : 

Coefficient  of  wear  =20X— =— — 

W      W 

in  which  *'W"  is  the  weight  in  grams  of  the  detritus  under  0.16 
cm.  in  size  obtained  per  kilogram  of  rock  used.  This  is  known  as 
the  "French  coefficient  of  wear,"  and  the  result  is  reported  as  such 
in  the  results  of  tests  given  out  by  the  U.  S.  Eoad  Laboratory. 

"Cementation  Test. — The  binding  or  cementing  power  of  rock 
dust  is  such  an  important  element  in  road  building  that  much  time 
has  been  spent  in  the  endeavor  to  devise  a  suitable  test  for  deter- 
mining the  degree  to  which  the  various  rocks  and  gravels  possess 
this  property.  Many  tests  have  been  tried,  but  as  yet  only  an 
impact  test,  carried  on  in  a  uniform  manner  as  described  below, 
has  given  satisfactory  results. 

"One  kilogram  of  the  rock  to  be  tested  is  broken  sufficiently 
small  to  pass  a  6  mm.,  but  not  a  1  mm.  mesh  screen.  It  is  tlien 
placed  in  a  ball  mill  and  is  ground  for  two  hours  and  a  half.  This 
ball  mill  contains  two  chilled  iron  balls  which  weigh  25  pounds 
each,  and  is  revolved  at  the  rate  of  2,000  revolutions  per  hour.  It 
was  found  by  experiment  that  grinding  rock  thus  prepared  for  two 
hours  and  a  half  was  sufficient  to  reduce  it  to  a  powder  that  would 
pass  through  a  0.25  mm.  mesh.  The  dust  thus  obtained  is  mixed 
with  water  to  about  the  consistency  of  a  stiff  dough,  and  is  kept  in 
a  closed  jar  for  twenty-four  hours.  About  25  grams  of  this  dough 
is  placed  in  a  cylindrical  metal  die,  25  mm.  in  diameter.  A  closely 
fitting  plug,  sup})orted  by  guide  rods,  is  inserted  over  the  material, 
which  is  then  subjected  to  a  pressure  of  100  kg.  |)er  square  centi- 
meter. It  is  most  important  that  these  briquettes  should  be  com- 
pressed in  a  uniform  manner,  and  for  this  a  special  machine  has 
been  designed.  The  die  is  placed  on  an  iron  platform  supported 
by  a  piston  rod,  which  is  connected  directly  with  a  hydraulic  pis- 
ton below.  Water  from  a  tank  is  admitted  to  the  hydraulic  cylin- 
der through  a  small  orifice  in  the  pipe.  As  the  piston  rises  the  plat- 
form and  die  are  carried  up  with  it,  the  plug  of  the  latter  coming 
in  contact  with  a  yoke  attached  to  a  properly  weighted  lever  arm. 
WHien  the  lever  arm  is  raised  one-eighth  of  an  inch  it  closes  an  elec- 
tric circuit  which  trips  a  right-angle  cock,  shutting  off  the  water 
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and  opening  the  exhaust.  One  minute  is  required  to  compress  a 
briquette,  and  the  maximum  load  is  applied  only  for  an  instant. 
By  this  device  practically  uniform  conditions  are  obtained. 

The  height  of  the  briquette  is  measured,  and  if  it  is  not  exactly 
25  mm.  the  requisite  amount  of  material  is  added  or  subtracted  to 
make  the  next  briquette  the  required  height.  Five  briquettes  are 
made  from  each  test  sample  and  allowed  to  dry  12  hours  in  air  and 
12  hours  in  a  steam  bath.  After  cooling  in  a  desiccator  they  arc 
tested  by  impact  in  a  machine  especially  designed  for  the  purpose. 
It  consists  of  a  1  kg.  (2.2  pounds  hammer  (H),  which  is  guided 
by  two  vertical  rods  (D).  The  hammer  (H),  which  ends  in  a 
small  cone  at  the  top  (L),  is  caught  on  the  lower  side  of  the  cone 
by  two  spring  bolts  (S)  and  is  lifted  by  a  crosvshead  (I)  which  is 
joined  to  a  crank  shaft  above.  A  vertical  rod  (P),  which  is  direct- 
ly over  the  hammer  cone,  can  be  adjusted  by  thumbscrews  to  give  a 
drop  to  the  hammer  varying  from  a  fraction  of  a  millimeter  to  10 
cm.  This  rod  has  a  hollow  cone  at  its  lower  end  into  which  the  cone 
of  the  hammer  head  is  thrust  when  the  hammer  is  lifted  by  the 
crosshead  (I).  When  the  cone  of  the  hammer  head  is  brought  into 
the  cone  of  the  adjusting  rod  the  hammer  is  exactly  centered  and 
brought  free  of  the  guide  rods  (D).  As  the  crosshead  (I)  con- 
tinues to  rise,  the  bolts  supporting  the  hammer,  which  are  tapered 
at  an  angle  of  about  45°,  are  thrust  open  by  the  sloping  head  of 
the  adjusting  cone  rod  (P)  releasing  the  hammer,  which  falls  on  a 
flat-end  plunger  (B)  of  1  kg.  weight,  which  is  pressed  upon  the 
briquette  (O)  by  two  light  spiral  springs  surrounding  the  guide 
rods  (F).  This  plunger  (B)  is  bolted  to  a  crosshead  (G).  A 
small  lever  (J)  holding  a  brass  pencil  (K)  at  its  free  end,  is  con- 
nected with  the  side  of  the  crosshead,  by  a  link  motion  arranged 
so  that  it  gives  a  vertical  movement  to  the  pencil  five  times  as  great 
as  the  movement  of  the  crosshead.  The  pencil  is  pressed  against  a 
drum  (A),  and  its  movement  is  recorded  on  a  slip  of  silicated 
paper  fastened  thereon.  The  drum  is  moved  automatically  through 
a  small  angle  at  each  stroke  of  the  hammer;  in  this  way  a  record 
is  obtained  of  the  movement  of  the  crosshead  during  and  after  each 
blow  of  the  hammer.  To  the  crosshead  (G)  is  fastened  a  steel  rod 
(R)  which  passes  up  through  the  crosshead  (T)  and  through  a 
piece  of  metal  securely  attached  to  the  cone  rod  (P).    At  this  junc- 
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tion  a  vernier  scale  is  graduated,  by  means  of  which  the  height  of 
blow  of  the  hammer  can  be  accurately  set  to  0.1  mm.,  and  by  low- 
ering the  cone  rod  until  it  rests  on  the  hammer  cone  (L)  the  height 
of  the  briquette  can  also  be  measured  to  0.1  mm. 

The  standard  fall  of  the  hammer  for  a  test  is  1  cm.  (0.39  inch) 
and  this  blow  is  repeated  until  the  bond  of  cementation  of  the  ma- 
terial is  destroyed.  The  blow  producing  failure  is  easily  ascer- 
tained, for  when  the  hammer  falls  on  the  plunger,  if  the  material 
beneath  it  can  withstand  the  blow  it  recovers;  if  not,  the  phmger 
stays  at  the  point  to  which  it  is  driven,  and  in  either  case  the  be- 
havior of  the  test  piece  is  recorded  on  the  drum.  The  automatic 
record  thus  obtained  from  each  briquette  is  filed  for  future  refer- 
ence. The  number  of  blows  required  to  destroy  the  bond  of  cemen- 
tation or  resilience,  as  described  above,  is  noted  and  the  average 
obtained  upon  five  briquettes  is  given  as  the  dry  cemeniimj  value. 

The  wet  grinding  test  for  cementing  value  is  a  comparatively 
late  development  and  is  carried  out  as  follows : 

A  quantity  of  the  dust  as  it  comes  from  the  ball  mills  in  the 
dry  test  is  mixed  with  a  sufficient  amount  of  water  to  make  it  into 
a  pasty  condition,  not  too  wet;  is  then  put  back  in  the  mill  and 
ground  for  a  length  of  time  equal  to  that  in  which  the  original 
drv'  grinding  was  done.  The  briquettes  are  then  moulded  and 
tested  in  exactly  the  same  manner  as  in  the  dry  test,  the  result 
l)eing  the  wet  cemeniing  value, 

Absorptiarh  Test, — The  methfxl  used  for  determining  the  absorp- 
tiveness  of  rock  is  not  intended  to  give  the  porosity  but  merely 
rho  number  of  pounds  of  water  that  is  absorl)ed  by  a  cubic  foot  of 
rcK'k  in  ninetv-six  hours.  A  smoothlv  worn  stone,  bc^tween  20  and 
00  grams  in  weight,  which  has  been  through  the  abrasion  test  is 
used.  After  Ix^ing  weiglu^l  in  nir,  it  is  immersed  in  water  and  im- 
mediately reweigh(*<]  in  water.  After  ninety-six  hours  of  inniier- 
sion  it  is  again  weighe<l  in  water.  The  absorptiveness  of  the  rcx'k 
is  expressed  by  the  following  formula  : 

Number  of  [)ounds  of  water  absorlnnl  by  a  cubic  f(x>t  of  rock^=: 

A-B 

in  which  A  is  equal  to  the  weight  in  air,  B  the  weight  in  water 
immediately  after  immersion,  C  the  weight  in  water  after  absorp- 
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tion  for  ninety-six  hours,  and  62.5  the  weight  of  a  cubic  foot  of 
water.  From  these  weights  the  specific  gravity  and  the  weight 
per  cubic  foot  of  the  rock  are  also  determined. 

» 

Tlie  Application  of  Lahoraiory  Results  to  Practice. 

The  proper  interpretation  and  application  of  the  results  obtained 
in  the  laboratory  are  quite  as  important  as  the  general  accuracy 
and  appropriateness  of  the  tests  themselves.  It  is  probable  that 
many  engineers  and  others  interested  in  the  subject  of  road  build- 
ing who  have  found  time  to  examine  the  question  only  superficially 
have  misunderstood  the  bearing  and  value  of  road-material  testing. 
In  all  cases  the  result.-:?  ol)taincd  in  testing  materials  of  construction 
arc  of  relative  rather  than  absolute  Viilue.  Even  quite  a  large 
variation  in  the  results  yielded  by  different  test  pieces  of  the  same 
sample  should  not  condemn  tlie  practical  value  of  the  figures  if  they 
are  properly  applied  and  interpreted.  The  necessary  qualities  of 
road  materials  have  to  be  considered  from  the  double  standpoint  of 
furnishing  a  strong-,  unyielding,  well-drained  road  foundation  and  a 
hard,  coherent  binder  surface.  In  road  building  the  attempt 
should  be  made  to  get  a  ])orfectly  smootli  surface,  neither  too  hard, 
too  slippery,  nor  too  noisy,  and  as  free  as  possible  from  mud  and 
dust,  these  results  to  l)e  attained  and  maintained  as  cheaply  as 
possible.  Such  results,  however,  can  be  achieved  only  by  selecting 
the  material  and  metliods  of  construction  best  suited  to  the  condi- 
tions. 

Given  a  numl)er  of  materials  for  laboratory  examination,  it  is 
not  pretended  tliat  an  actual  practical  grade  of  excellence  can  be 
established.  On  the  other  hand,  if  more  than  one  material  is  avail- 
able, it  is  quite  possible  for  the  laboratory  to  point  out  which  one 
would  yield  the  best  results  both  as  to  immediate  excellence  and 
length  of  life  under  known  conditions  of  climate  and  traffic.  Un- 
doubtedly in  many  cases  large  sums  of  money  have  l)een  wasted  in 
l)uilding  roads  from  unsuitable  material,  which  might  have  been 
saved  by  referring  the  materials  to  the  laboratory.  If,  for  in- 
stance, it  is  desired  to  know  whether  an  available  rock  will  be  useful 
as  a  top  dressing  to  form  the  binder  surface,  no  better  method  of 
'>btaining  prelimiiiary  infonnation  on  the  subject  is  known  than 
to  test  the  cementing  value,     Undoubtedly  some  rocka  will  yield 
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powder  from  succ^ive  test  pieces  which  shows  very  wide  varia- 
tions in  this  value  under  the  conditions  of  the  test,  but  there  is  at 
present  no  difficulty  in  distinguishing  between  good  and  bad  ma- 
terial. 

Those  who  are  familiar  with  the  problems  of  rural  road  building 
know  the  great  difficulty  of  selecting  among  the  available  materials 
for  a  particular  road  the  one  which  will  give  the  best  results  for  the 
least  cost  of  construction  and  maintenance.  There  are,  undoubt- 
edly, practical  road  builders  whose  judgment  on  the  road-making 
quality  of  a  rock  is  excellent,  but  experience  with  materials  of  con- 
struction in  general  has  proved  that  it  is  wise  and  economical  to 
test  the  physical  properties  of  materials  before  entering  on  the  ex- 
penditure of  large  sums  of  money.  Bridge  building  would  not 
have  become  the  high  art  that  it  has  had  not  the  careful  and  sys- 
tematic testing  of  materials  put  into  the  hands  of  the  engineer  pre- 
liminary data  on  which  to  base  his  calculations  and  estimates. 

Standard  of  Comparison, 

The  quality  of  a  rock  for  macadam  road  building  can  not  be  ac- 
curately judged  by  the  physical  tests  alone.  There  must  also  be 
taken  into  consideration  the  volume  and  character  of  traffic  of  the 
road  on  which  the  material  is  to  be  used,  as  well  a.s  the  topography 
and  the  climatic  conditions.  These  necessarily  varv  to  a  ffreat  ex- 
tent  in  the  different  parts  of  tlie  State.  For  these  reasons  there  is 
no  well  defined  or  fixed  standard  which  can  be  arbitrarily  used  for 
comparing  the  results  of  the  tests  made  on  the  rock  samples  sub- 
mitted from  Indiana.  Since,  however,  those  rocks  were  all  lime- 
stones, it  has  been  thoupjht  l)cst  to  take  the  avcrarjc  results  of  tests 
made  on  the  192  samples  of  limestone  tested  in  the  TT.  S.  Labora- 
tory prior  to  January  1st,  1000,  as  such  a  standard.  This  average 
is  as  follows : 


Average  of  Tests  of  192  Samples  of  Limestone  made  at  the  U.  S.  lioad  Luljora- 
lory.     Taken  as  a  Statuhird  of  Cwnparison  for  Tests  on  Indiana  Limestone. 

Specific  gravity 2.7       T'loncli  coorticlcnt  of  wear.  8.7 

Weiglit  \)er  cu.  ft (lbs.)    1(m.7       Hardness 3.4 

Water  absorbed  per  en.  ft.. (lbs.)     l.;31)      Tongliness 11 

Per  cent,  of  wear 5.7      Cementing  valne — Dry. ...  32 

Wet 59 
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Under  the  results  of  each  test  of  limestone  as  given  on  subsequent 
pages  are  inserted  in  quotes  certain  remarks  by  Mr.  Page,  Director 
of  the  Laboratory.  These  usually  refer  to  the  fitness  of  the  ma- 
terial for  use  on  country  roads  and  highways 


Section  IV, 

(a)  ADVANTAGES  OF  GOOD  ROADS,    (b)  CON- 
STRUCTION  OF  IMPROVED  ROADS* 


By  W.  S.  Blatchley. 


As  far  back  as  1770,  Adarn  Smith,  in  his  "Wealth  of  Nations," 
wrote  as  follows:  "Good  roads,  canals  and  navigable  rivers,  by 
diminishing  the  expense  of  carriage,  put  the  remote  parts  of  the 
country  more  nearly  upon  a  level  with  those  in  the  neighborhood 
of  the  town.  They  are  upon  that  account  the  greatest  of  all  im- 
provements. They  encourage  the  cultivation  of  the  remote^  which 
must  always  be  the  most  expensive  circle  of  the  country.  They  are 
advantageous  to  the  town  by  breaking  down  the  monopoly  of  the 
country  in  its  neighborhood.  They  are  advantageous  even  to  that 
part  of  the  country.  Though  they  intnxluce  some  rival  commodi- 
ties into  t!ie  old  market,  they  open  majiy  new  markets  to  its 
produce." 

The  truth  of  the  celo})rated  Scottish  economist's  stiitement  has 
since  l)een  exemplified  in  many  nations  and  in  many  states.  The 
century  and  a  quarter  which  have  elapsed  since  it  Avas  WTitten  has 
l)oen  sufficient  to  prove  that  tJiose  lr»calitics  wlioi'e  good  roads  have 
lKH3n  built  are  liecomiug  richer,  more  prosperous  and  more  thickly 
settled,  while  those  which  <lo  not  |>osscss  tliese  advnntiiges  in  trans- 
pf^rtation  are  either  at  a  st;indstill  or  are  b(H*oming  poorer  and  more 
sparsely  settled. 

Especially  is  this  true  of  Indiana,  where  the  gcKKl  roads  question 
is,  at  present,  one  of  the  most  vital  with  wliicli  the  farming  com- 
numitv  has  to  deal.  Manv  of  the  better  counties  of  tlie  State  lon«]j 
ago  realized  the  imjK)rtance  of  this  question,  and,  where  the  road 
material  was  conveniently  located,  constructed  gravel  or  macadam 
roads  radiating  in  nil  directions  from  their  county  towns.  In 
other  counties  possessing  a  plentiful  supi)ly  of  road  material  tlie 
importance  of  the  question  has  not  yet  been  fully  re^ilized,  and  for 
six  months  of  the  year  the  farmers  are  practically  isolated  from 

^-Geology.  (81) 


82  REPORT    OF   STATE    GEOLOGIST. 

market,  or,  if  they  manage  to  reach  it  once  a  week,  can  only  haul 
thereto  a  fraction  of  a  load.  Such  counties  are  readily  recognized 
as  far  below  the  average  in  wealth,  prosperity  and  the  public  spirit 
of  their  citizens. 

The  difference  between  good  and  bad  roads  is  often  equivalent  to 
the  difference  bet\\'een  profit  and  loss.  Grood  roads  have  a  money 
value  to  farmers  as  well  as  a  political  and  social  value,  and  looking 
at  them  only  from  the  "almighty  dollar"  side,  they  are  found  to 
pay  handsome  dividends  each  year.  This  has  been  well  proven  by 
Prof.  W.  C.  Latta,  of  Purdue  University,  who,  a  few  years  ago, 
collected  from  the  farmers  of  Indiana  some  important  information 
on  the  subject  of  the  increased  value  of  land  in  the  State,  due  to 
good  roads.  He  sent  out  letters  and  received  reports  from  many 
farmers,  some  of  v^^hom  live  on  good  roads  once  bad  and  others  on 
roads  still  bad.  From  these  reports  he  computed  statistics  showing 
that  the  difference  between  good  and  bad  roads  amounts  to  78  cents 
an  acre  annually  on  the  farms.  Apply  this  amount  to  the  entire 
State — »3C),350  square  miles,  or  23,264,000  acres — and  we  have  the 
sum  of  $18,145,920.  Of  this  amount  fully  two-thirds  is  wasted 
every  yeai*  in  the  State  in  the  loss  of  time  and  in  the  loss  of  oppor- 
tunity in  securing  the  best  market  for  the  produce  of  the  farm. 
From  the  answers  received.  Prof.  Latta  also  drew  the  following  con- 
clusions : 

"(1)  The  average  estimated  increase  in  tlie  selling  price  of 
land  due  to  existing  improved  highways  is  $G.48  per  acre.  The 
estimates  from  which  this  average  is  made  refer  in  most  cases  to 
lands  near  the  improved  roads ;  but  in  a  few  instances  they  apply  to 
all  the  lands  of  the  count  v.  The  averaije  increase,  therefore,  of 
$6.48  per  acre  is  lower  than  was  intended  for  the  lands  near  the 
improved  roads. 

(2)  The  estimated  average  increase  per  acre  that  would  result 
from  improving  all  the  public  roads  is  $9.00. 

(3)  The  estiniatcd  average  cost  of  converting  the  common  pub- 
lic roads  into  improved  highways  is  $1,140  per  mile."* 

That  the  above  estimate  of  Prof.  Latta  with  reg<ard  to  the  in- 
creased value  of  the  land  is  not  excessive  mav  be  shown  from  other 
States.     The  farmers  of  Canandaiiz:ua  Countv,  Xew  York,  who 
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have  themselves  built  a  number  of  miles  of  hard  roads  at  a  cost  of 
$1.50  per  acre  of  the  adjoining  farms,  find  that  their  land  has  in- 
creased in  value  $20  to  $30  per  acre.  Again,  from  New  Jersey, 
where  one  of  the  lioad  Commissioners  of  the  State  has  collected 
many  opinions  from  the  farmers  living  in  the  neighborhood  of  roads 
lately  improved,  all  of  whom  state  that  they  would  not  go  back  to 
the  old  roads  under  any  conditions.  One  of  them,  voicing  the 
popular  sentiment,  says:  "I  would  not  sell  my  farm  and  accept 
another  worth  $7,000  as  a  gift,  and  be  obliged  to  live  on  it  two 
miles  from  a  macadam  road.  No  farmer  in  the  neighborhood 
would  buy  a  fann  not  located  on  such  a  road.  Now  that  they  have 
experienced  improved  roads,  all  want  them."*  Similar  sentiments 
come  from  Maryland,  Georgia  and  a  number  of  other  States. 

A  few  years  ago  the  Oftice  of  Road  Inquiry  at  Washington,  D. 
C,  sent  out  10,000  letters  to  intelligent  and  reliable  farmers 
throughout  the  TJnited  States,  asking  certain  information  relative 
to  the  traffic  upon  country  roads.  From  the  replies  statistics  were 
compiled  showing  the  average  length  of  haul,  in  miles,  from  farms 
to  market  or  shipping  points;  the  average  weight  of  load  hauled; 
and  tlie  average  cost  per  ton  per  mile ;  and  from  these  data  was  de- 
duced the  average  cost  per  ton  for  the  whole  length  of  haul. 

**These  returns  were  arranged  in  groups  of  States,  and  the  result 
showed  that  the  average  length  of  haul  in  the  Eastern  States  is 
5.0  miles;  in  the  Northern  States,  0.9  miles;  in  the  Middle  States, 
S.8  miles;  in  the  cotton  States,  12.0  miles;  in  the  prairie  States, 
8.8  miles;  in  the  Pacific  Coast  and  mountain  Stiites,  28.3  miles; 
and  in  the  whole  United  Stiites,  12.1  miles. 

The  average  weight  of  load  for  two  horses  in  the  Eastern  States 
is  2,210  pounds;  cotton  States,  1,3J)7  pounds;  j)rairie  States,  2,409 
pounds;  Pacific  Coast  and  niount^nn  States,  2,197  j)ounds;  and  the 
whole  United  States,  2,002  pounds. 

The  average  cost  j)er  ton  of  2,000  j)ouuds  per  mile  in  the  Eastern 
States  is  32  cents;  Northeni  States,  27  cents;  Middle-Southern 
States,  31  cents;  cotton  States,  25  cents;  prairie  States,  22  cents; 
Pacific  Coast  and  mountain  States,  22  cents;  and  the  whole  United 
States,  25  cents. 

The  average  total  cost  i)er  ton  for  the  whole  length  of  haul  is  as 
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follows:  Eastern  States,  $1.89;  Xortliom  States,  $1.80;  Middle- 
Soiitliom  States,  $2.72 ;  cotton  States,  $;5.05 ;  i)rairie  States,  $1.94; 
Pacific  Coast  and  mountain  SUites,  $5.12;  and  the  whole  UnittMl 
States,  $.3.02."* 

From  inquiry  I  loarn  that  in  this  invcwti|;>^ation  Indiana  was 
classed  as  a  prairie  Stiite;  the  average  results  of  the  points  men- 
tioned being : 

Average  length  of  haul,  4.6  miles. 

Average  load  for  two  horses,  2,272  pounds. 

Average  cost  per  ton  per  mile,  28  cents. 

Average  totiil  cost  per  ton  for  whole  length  of  haul,  $1.28. 

Fi*om  the  dat>a  thus  gathered,  taken  in  connection  with  that  sup- 
plied by  the  Division  of  Statistic>s  relative  to  farm  products,  the 
Director  of  tlie  Office  of  Public  Roads  estimated  approximately  tlie 
total  amount  in  tons  and  total  cost  of  tlie  entire  movement  of  farm 
products,  including  forcv^t  pro<lucts,  over  the  country  roads  of  the 
United  States  to  be  as  follows:  • 

Total  fann  products  hauled  on  public  roads,  313,349,227  tons 
per  annum. 

Average  cx>st  of  haulage,  as  above  stated,  $3.02  per  ton. 

Total  annual  cost  of  haulage  of  fann  products  on  public  roads, 
$946,414,665. 

llie  immensity  of  this  charge  will  1x3  best  realized  by  comparing 
it  with  tlie  value  of  all  farm  products,  including  forest  products,  in 
the  United  States  for  the  year  1899,  which,  acc*ording  to  census  re^ 
turns,  was  $4,717,069,973,  thus  showing  the  cost  of  haulage  to  bo 
20+  per  cent,  of  the  total  value  of  all  products  of  the  farm. 

A  lesson  on  flu*  need  and  value  of  road  improvement  might  be 
learned  from  the  groat  railway  managers  of  the  nation,  if  the 
farmers  only  would  do  so.  Those  railway  managers  are  spending 
millions  ujxni  millions  of  dollars,  not  in  building  now  railways, 
but  in  improving  old  ones.  Take  for  ('X{uii])le  the  Cincinnati  Di- 
vision of  the  Big  Four  Railway  between  Indianaj)olis  and  Cincin- 
nati, where  two  millions  of  dollars  have  Iveen  s])ent  in  the  last 
three  years  in  eliminating  curves,  nMlucing  grades,  building  steel 
bridges  and  concrete*  arches,  making  more  solid  embankments  and 
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laying  heavier  rails.  Why  was  this  done  ?  Not  simply  that  the 
traveler  may  ride  with  a  little  more  comfort  than  heretofore,  but 
mainly  that  a  given  amount  of  power  shall  be  able  to  haul  more 
tons,  and  that  the  motive  power  and  rolling  stock  shall  be  subject 
to  less  strain  and  shock  than  had  to  be  borne  when  the  road  was  in 
the  old  condition.  If  a  single  railway  management  finds  that  it 
pays  to  spend  millions  in  making  the  best  road  that  they  can  build, 
why  will  not  the  same  reasoning  hold  good  for  the  people  in  a>n- 
noction  with  the  country  highways  ?  There  is  no  essential  differ- 
ence in  principle  between  the  improvement  of  a  railroad  and  the 
improvement  of  a  wagon-road,  and  the  wisdom  of  the  brightest 
minds  in  tlie  railway  world  asserts  that  the  best  railway  which  can 
be  constructed  is  the  most  economical. 

The  increase  in  cost  of  haulage  actually  done  is  by  no  means  the 
only  loss  by  bad  roads.  The  loss  of  perishable  products  for  want 
of  access  to  market;  the  failure  to  reach  market  when  prices  are 
good ;  and  the  failure  to  cultivate  products  which  would  be  market- 
able if  markets  were  always  accessible,  add  many  millions  to  the 
actual  tax  of  bad  roads.  Moreover,  the  enforced  idleness  of  mil- 
lions of  men  and  draft  animals  during  large  portions  of  the  year  is 
a  loss  not  always  taken  into  account  in  estimating  the  cost  of  work 
actually  done. 

All  farmers  recognize  that  much  of  tlie  work  of  the  farm  is  con- 
centrated in  certain  pcrio<ls,  and  that  at  other  times  there  is  com- 
paratively little  work  to  be  done.  Now  it  is  just  at  these  times 
when  the  farmer  has  leisure  that  tlie  roads  are  in  their  very  worst 
condition  and  he  is  obliged  to  remain  on  the  farm.  On  the  other 
hand,  in  the  busiest  season  he  must  often  leave  important  duties  to 
haul  products  which  might  have  been  hauled  in  winter,  had  tlic 
roads  only  been  in  fit  condition.  Much  of  the  hauling  of  fertilizers 
and  wood,  and  most  of  that  of  the  grain  to  market  could  thus  be 
done  with  ease  in  the  winter.  Moreover,  the  hauling  which  nnist 
necessarily  be  done  in  summer  could  bo  pcrformeil  in  shorter  time 
and  with  less  interruption  to  other  work. 

This  question  of  winter  hauling  came  up  to  the  writer  very  forci- 
bly a  year  or  two  ago  while  writing  a  paper  on  the  petroleum  in- 
dustry in  Indiana.  In  preparing  a  map  for  that  paper  it  was 
found  that  many  farms  in  the  very  center  of  productive  territory 
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had  not  been  drilled  because  they  were  on  mud  roads  and  distant 
from  railway  stations.  The  iron  drive  pipe,  casing  and  tubing 
and  the  derrick  timbers  necessary  for  drilling  in  and  pumping  a 
productive  well  are  very  heavy,  and  it  is  almost  impossible  to  haul 
them  over  maiiv  of  the  roads  in  the  oil  field  between  the  first  of 
November  and  the  first  of  April.  The  operator,  therefore,  de- 
velops first  those  leases  on  pike  roads  or  close  to  railway  stations, 
leaving  those  on  mud  roads  to  the  very  last.  The  farmers  living 
in  the  oil  belt  who  are  receiving  or  might  receive  large  sums  in 
rovaltv  for  their  oil  should,  therefore,  sec  to  it  that  their  farms 
are  accessible  at  all  times.  A  successful  oil  operator  is  usually  a 
busy  man,  who  does  not  wish  to  lose  five-twelfths  of  his  time  on  ac- 
count of  bad  roads :  hence  he  leaves  the  territorv  with  mud  roads 
and  operates  that  which  he  can  reach  305  days  in  the  year. 

During  the  past  decade  our  vehicles  for  rapid  country  travel 
have  become  more  numerous  and  of  an  entirelv  different  stvle  from 
what  they  were  twenty  years  ago.  Almost  every  fanner  now  owns 
his  own  buggy  and  carriage.  The  bicycle  by  countless  thousands 
has  come  to  stay,  and  the  automobile  will  soon  be  more  common  on 
the  improved  roads  of  the  State  than  the  two-horse  surrey  was  a 
dozen  years  ago.  The  owners  of  all  these  forms  of  vehicles  are  de- 
manding, and  will  continue  to  demand,  better  roads,  and  the  legis- 
lator must  soon  learn  that  the  question  is  one  of  the  most  important 
which  he  has  to  face. 

Another  phase  of  the  goo<l  roads  question  came  into  existence 
with  the  twentieth  centurv.  Five  years  aero  the  mral  mail  carrier 
was  an  almost  unknown  factor  in  our  State.  Now  he  travels  in 
every  county,  carrying  his  messages  of  joy  or  sorrow  to  the  farm- 
er's door  each  day.  The  daily  paper,  with  its  market  reixvrts  and 
news  of  the  world,  is,  or  can  be,  put  regularly  into  the  farmer's 
hands  within  a  dozen  hours  of  its  issue,  even  though  he  lives  a 
score  of  miles  from  a  railway.  Time  is  the  most  valuable  posses* 
sion  given  to  man  on  earth,  provided  he  has  the  ability  and  cares 
to  use  it  to  his  advantage.  The  time  saved  in  going  to  town  for  the 
mail  or  for  some  necessity  which  the  mail  carrier  can  bring  is  the 
most  important  advantage  of  the  rural  free  delivery  system.  But 
this  system  will  not,  can  not  and  should  not  be  made  a  permanent 
factor  in  tlie  country  unless  the  farmers  sec  to  it  that  the  roads  ^re 
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kept  in  such  a  condition  that  the  route  can  be  covered  in  the  time 
allotted.  The  United  States  Government,  through  its  Postoffice 
Department,  demands  that  the  farmers  do  this  much,  and  the  de- 
mand is  just  Those  farmers  of  the  State  who  have  had  the  fore- 
sight and  good  judgment  to  improve  the  roads  in  their  vicinity  are, 
for  the  most  part,  contented  and  prosperous.  Their  products  are 
easily  gotten  to  market  when  the  price  is  at  its  best,  and  the  wolf 
never  rests  on  his  haimches  before  their  doors. 

On  the  other  hand,  tliose  living  in  the  bad  road  districts  endure, 
for  more  than  a  third  of  their  time,  an  enforced  idleness,  which 
makes  them  ever  poorer  and  causes  them  to  cry  out  against  their 
lot  in  life,  rather  than  against  their  own  short-sightedness  on  the 
road  question.  Indiana  is  rich  in  gravel,  rich  in  stone  for  ma- 
cadam roads,  rich  in  clav  suitable  for  vitrified  brick.  There  is  no 
reason,  therefore,  why  every  public  road  of  any  importance  in  the 
State  should  not  be  improved,  so  that  it  may  be  traveled  with  ease 
any  day  in  the  year. 

(b)     Construction  of  Improved  Roads. 

The  important  principles  to  be  kept  in  mind  by  any  community 
which  proposes  to  improve  its  roads  are:  (a)  that  they  shall  be 
properly  located  or  laid  out  on  the  ground,  so  that  their  grades  may 
be  such  that  animal  or  motiv6  power  may  be  applied  upon  them  to 
tlie  lx}st  advantage  and  without  great  loss  of  energy;  (b)  that  they 
shall  he  properly  conslmcfcd,  the  ground  well  drained,  the  road  bed 
graded,  shaped  and  rolled,  and  covered  with  the  best  surface  ma- 
terial obtainable  consistent  with  the  price  to  be  paid,  in  order  thi^t 
when  completed,  they  shall  l)c  hard,  smooth,  eomj)aratively  levol 
and  fit  for  traffic  at  all  seasons  of  the  year;  (c)  that  after  comple- 
tion they  shall  be  properly  maintained  or  kept  constantly  in  good 
repair. 

(a)  Locaiion  of  Roads. 

The  question  of  the  proper  location  of  a  road  which  it  is  pro- 
posed to  improve  is  one  of  the  most  important  to  be  considered. 
Unfortunately,  it  has  lx?en  the  custom,  in  most  portions  of  Indiana, 
to  improve  existing  roads,  many  of  which  have  steep  grades  too 
long  to  be  reduced  by  cutting  and  filling  on  the  present  lines,  rather 
than  relocating  the  road  so  as  to  obtain  a  more  level  surface. 
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Many  of  our  roads  were  originally  laid  out  without  any  attention 
to  general  topography,  and  in  most  cases  followed  the  settler's  path 
from  cabin  to  cabin,  the  pig  trail,  or  ran  along  the  boundary  lines 
of  the  farms  regardless  of  grades  or  direction.  Most  of  them  re- 
main today  where  they  were  located  years  ago,  and  where  untold 
labor,  expense  and  energy  have  been  wasted  in  trying  to  haul  over 
them  and  in  endeavors  to  improve  their  deplorable  condition. 
Samuel  W.  Foss  in  his  poem  entitled  "The  Calf -Path,"  has  shown 
in  his  humorous  style  the  gradual  evolution  of  such  crooked  high- 
ways and  the  loss  of  time  and  energy  which  they  entail  upon  the 
multitude  which  folloAV  them.  Since  the  poem  seems  very  aprojws 
in  this  connection  I  give  it  in  full. 

THE  CALF-PATH. 

"Ono  day  through  the  primeval  wood 
A  calf  walked  home  as  good  calves  should; 
But  made  a  trail  all  l)ent  askew, 
A  crooked  trail  as  all  calves  do. 
Since  then  three  iuindred  years  have  fled. 
And  I  infer  the  calf  is  dead. 

••But  still  he  left  behind  his  trail. 
And  thereby  hangs  my  moral  tale. 
The  trail  was  taken  up  next  day 
By  a  lone  dog  that  passed  that  way; 
And  then  a  wise  bell-wether  sheep 
Pui*sued  the  tniil  o'er  vale  and  stcvp, 
And  drew  the  Hocks  In'hind  him,  too. 
As  good  bell-wethers  always  do. 
And  from  that  day  o'er  hill  and  glade. 
Through  those  ol<l  woods  a  jiath  was  made. 

••And  many  men  wound  in  and  out, 
And  dodged  and  turned  and  bent  about, 
And  ulteretl  words  of  righteous  WM'ath 
Because  'twas  such  a  crooked  path; 
But  still  they  followed- -<lo  not  laugh — • 
The  first  migrations  of  that  calf, 
And  through  this  winding  woodway  stalked 
Because  he  wal)bled  wh(Mi  he  walked. 

"This  forest  path  became  a  lane, 
riint  bent  and  turned  and  turned  again; 
This  crooked  lane  became  a  roa<l. 
Where  many  a  poor  liorse  with  his  load 
Toiled  on  beneatli  the  burning  sun. 
And  travele<l  some  three  miles  in  one. 
And  thus  a  centui*y  and  a  half 
They  trod  the  footsteps  of  that  calf. 
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"The  years  passed  on  In  swiftness  fleet, 
The  road  became  a  village  street; 
And  this,  before  men  were  aware, 
A  city's  crowded  tlioroughfare. 
And  soon  tlie  central  street  was  this 
Of  a  renowned  metroi)olis; 
And  men  two  c^uituries  and  a  half 
Trod  In  the  footsteps  of  that  calf. 

"Each  day  a  hundred  thousand  rout 
Followed  this  zigzag  calf  al)out, 
And  o'er  his  crooked  journey  went 
The  tratfic  of  a  continent. 
A  hundred  thousand  men  were  led 
By  one  calf  near  three  centuries  dead. 
They  followed  still  his  croolced  way, 
And  lost  one  hundred  years  a  day; 
For  tlius  sucli  reverence  is  lent 
A  well-established  precedent. 

*'A  monil  lesson  this  might  teach 
Were  1  ordained  and  called  to  preach: 
For  men  are  prone  to  go  It  blind 
Along  the  calf-paths  of  the  mind. 
And  work  away  from  sun  to  sun 
To  do  what  other  men  have  done. 
They  follow  in  the  l)eaten  track, 
And  out  and  in,  and  forth  and  back. 
And  still  their  devious  course  pursue. 
To  keep  the  path  that  othei*s  do. 
They  keei)  the  patli  a  sacred  groove. 
Along  which  all  their  lives  they  move: 
But  how  tlie  wise  old  wood-gods  laujLrli. 
Who  saw  tlie  first  primeval  calf. 
Ah,  many  tilings  this  tale  miglit  tencli — 
But  I  am  not  ordained  to  preach." 

Concerning  these  crooked  hicrhways  and  the  location  of  im- 
proved roads  ]\r.  O.  Eldridge  has  some  excellent  advice  in  his  work, 
entitled  ^*GrxHl  Iloads  for  Farmers,"  from  Avliieh  the  following  (jno- 
tations  are  given : 

'*The  great  error  is  made  of  continuing  to  follow  these  primitive 
paths  witJi  onr  pnblic  highways.  The  right  course  is  to  call  in  an 
engineer  and  throw  the  road  around  the  end  or  along  the  side  of 
steep  hills,  instead  of  continuing  to  go  over  them;  or  to  pull  the 
road  up  on  dry,  solid  ground  instead  of  splashing  through  the  mud 
and  water  of  the  creek  or  swamp.     Far  more  time  and  money  have 
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been  wasted  in  trying  to  keep  up  a  single  mile  of  one  of  these  *pig- 
track'  surveys  than  it  would  take  to  build  and  keep  in  repair  two 
miles  of  good  road. 

"Straight  roads  are  the  proper  kind  to  have,  but  in  hilly  coun- 
tries their  straightness  should  always  be  sacrificed  to  obtain  a  level 
surface  so  as  to  better  accommodate  the  people  who  use  them. 
Graceful  and  natural  cunes  conforming  to  the  lay  of  the  land  add 
beauty  to  the  landscape,  besides  enhancing  the  value  of  property. 
Not  only  do  level  curved  roads  add  beauty  to  the  landscape  and 
make  lands  along  them  more  valuable,  but  the  horse  is  able  to  util- 
ize his  full  strength  over  them ;  furthermore,  a  horse  can  pull  only 
four-fifths  as  much  on  a  grade  of  two  feet  in  100  feet,  and  this 
gradually  lessens  until  with  a  grade  of  10  feet  in  100  feet,  he  can 
draw  but  one-fourth  as  much  as  he  can  on  a  level  road.  Good 
roads  should,  therefore,  wind  around  hills  instead  of  running  over 
them,  and  in  many  cases  this  can  be  done  without  greatly  increaa- 
ing  the  distance. 

"The  difference  in  length  between  a  straight  road  and  one  which 
is  slightly  curved  is  less  than  one  would  imagine.  Says  Sganzin: 
*If  a  road  between  two  places  ten  miles  apart  were  made  to  curve 
so  that  the  eye  could  see  no  farther  than  a  quarter  of  a  mile  of  it  9X 
once,  its  length  would  exceed  that  of  a  perfectly  straight  road  be- 
tween the  same  points  by  only  about  150  yards.'  Even  if  the  dis 
tance  around  a  hill  be  much  greater,  it  is  often  more  economical  to 
construct  it  that  way  than  to  go  over  and  necessitate  the  expendi- 
ture of  large  amounts  of  money  in  reducing  the  grade,  or  a  waste 
of  much  valuable  time  and  energy  in  transporting  goods  that  way. 
The  mathematical  axiom  that  Si  straight  line  is  the  shortest  dis- 
tance between  two  points'  is  not,  therefore,  the  best  rule  to  follow 
in  laying  out  a  road ;  better  is  the  proverb  that  *tho  longest  way 
round  is  the  shortest  wav  hoine.'  " 

One  of  the  most  eonmion  mistakes  in  laying  out  the  existing 
roads  in  Indiana  was  that  many  of  them  were  made  to  follow  sec- 
tion lines.  These  sections  are  all  square,  with  sides  running  north, 
south,  oast  and  west.  A  person  wishing  to  cross  the  country  for 
any  distance  must,  therefore,  zigzag  from  one  i>oint  of  the  compass 
to  another.  Moreover,  such  roads  make  necessary  very  often  the 
crossing  and  recrossing  of  creeks  and  valleys,  which  might  have 
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been  avoided  if  the  roads  had  been  constructed  on  scientific  princi- 
ples. By  noting  on  old  maps  the  early  Indian  trails  of  the  State 
it  will  be  seen  that  they  ran  diagonally  and  did  not  follow  the 
cardinal  points.  They  were  made  as  the  crow  flies — to  get  some- 
where in  the  quickest  time — and  such  diagonal  roads  across  coun- 
try would,  in  many  instances,  have  been  a  great  time  saver  to  thi* 
present  inhabitants  of  the  State. 

In  southern  Indiana,  where  the  topography  is  much  more  broken 
than  in  tlie  north,  the  question  often  arises  as  to  tlie  policy  of 
keeping  the  roads  on  the  ridges  between  the  main  streams,  or  of 
placing  them  in  the  valleys.  Each  location  has  its  advantages. 
The  ridge  or  divide  roads  in  general  have  dry  foimdations.  They 
require  no  outlay  for  bridges  or  for  repair  of  damage  done  by  flood 
waters.  Thev  can  in  manv  places  be  made  more  direct  between 
chosen  points.  On  the  other  hand,  imless  the  ridge  or  table  land  be 
very  wide  and  the  valleys  narrow,  a  large  part  of  the  transporta- 
tion has  to  he  up  hill  over  the  poorer  roads  which  lead  from  the 
farms  to  the  main  liighway.  Moreover,  in  times  of  drought,  such 
ridge  roads  are  apt  to  l)ccomc  very  dusty  and  to  lack  water  supply 
for  horses. 

Valley  roads  often  possess  wet  foundations  and  require  large 
outlay  for  bridges  and  for  repairing  injury  from  floods.  This 
latter  objection  is  much  more  important  in  the  locating  of  a  stone 
road  than  generally  supposed,  as  where  fl(X)d  waters,  even  of  slight 
current,  pnss  over  a  macadamized  road  they  often  remove  the 
cementing  material  to  the  depth  of  several  inches  below  the  sur- 
face, and  so  reduce  the  roadway  to  a  state  of  rubble  which  will  not 
cement  until  properly  repaircd.  It  takes  a  much  longer  time  for 
the  tread  of  wheels  and  pounding  of  hoofs  to  produce  new  dust  for 
cementing  from  tlie  washed  and  rounded  bits  of  old  stone  than  from 
the  sharp  edges  of  newly  laid  macadam. 

Taking  the  above  facts  into  consideration  it  will  l)e  found  best, 
where  the  valleys  are  narrow  and  the  uplands  l)roa<l,  to  build  the 
roads  on  the  rid^os,  leaving  the  limited  farming  area  in  the  valleys 
to  bear  the  tax  of  trans])ortation  to  the  upland.  On  the  other  hand, 
where  the  divides  are  narrow  and  the  greater  part  of  tillable  land  is 
on  the  slopes,  the  road  had  l)est  be  constructed  in  the  valley  or,  if 
they  will  there  l)e  subjected  to  uiuch  overflow,  on  the  b>wer  sides 
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been  wasted  in  trying  to  keep  up  a  single  mile  of  one  of  these  ^pig- 
track'  surveys  than  it  would  take  to  build  and  keep  in  repair  two 
miles  of  good  road. 

"Straight  roads  are  the  proper  kind  to  have,  but  in  hilly  coun- 
tries their  straightness  should  always  be  sacrificed  to  obtain  a  level 
surface  so  as  to  better  accommodate  the  people  who  use  them. 
Graceful  and  natural  curves  conforming  to  the  lay  of  the  land  add 
beauty  to  the  landscape,  besides  enhancing  the  value  of  property. 
Not  only  do  level  curved  roads  add  beauty  to  the  landscape  and 
make  lands  aloncr  them  more  valuable,  but  the  horse  is  able  to  util- 
ize  his  full  strength  over  them ;  furthermore,  a  horse  can  pull  only 
four-fifths  as  much  on  a  grade  of  two  feet  in  100  feet,  and  this 
gradually  lessens  nntil  with  a  grade  of  10  feet  in  100  feet,  he  can 
draw  but  one-fourth  as  much  as  he  can  on  a  level  road.  Good 
roads  should,  therefore,  wind  around  hills  instead  of  running  over 
them,  and  in  many  cases  this  can  be  done  without  greatly  increasr 
ing  the  distance. 

"The  difference  in  length  between  a  straight  road  and  one  which 
is  slightly  curved  is  less  than  one  would  imagine.  Says  Sganzin: 
'If  a  road  between  two  places  ten  miles  apart  were  made  to  curve 
so  that  the  eye  could  see  no  farther  than  a  quarter  of  a  mile  of  it  nX 
once,  its  length  would  exceed  that  of  a  perfectly  straight  road  be- 
tween the  same  points  by  only  about  150  yards.'  Even  if  the  dib 
tance  around  a  hill  be  much  greater,  it  is  often  more  economical  to 
construct  it  that  way  than  to  go  over  and  necessitate  the  expendi- 
ture of  large  amounts  of  money  in  reducing  the  grade,  or  a  waste 
of  much  valuable  time  and  energy  in  transporting  goods  that  way. 
The  mathematical  axiom  that  Si  straight  line  is  the  shortest  dis- 
tiince  between  two  points'  is  not,  therefore,  the  best  rule  to  follow 
in  laying  out  a  road;  better  is  the  proverb  that  'the  longest  way 
round  is  the  shortest  wav  liohic.'  " 

One  of  the  most  couuiion  mistakes  in  laying  out  the  existing 
roads  in  Indiana  was  that  many  of  thom  were  made  to  follow  sec- 
tion lines.  These  sections  are  all  square,  with  sides  running  north, 
south,  east  and  west.  A  person  washing  to  cross  the  country  for 
any  distance  must,  therefore,  zigzag  from  one  iK)int  of  the  compa4SS 
to  another.  Moreover,  such  roads  make  necessary  very  often  the 
crossing  and  recrossing  of  creeks  and  valleys,  which  might  have 
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been  avoided  if  the  roads  had  been  constructed  on  scientific  princi- 
ples. By  noting  on  old  maps  the  early  Indian  trails  of  the  State 
it  will  be  seen  that  they  ran  diagonally  and  did  not  follow  the 
cardinal  points.  They  were  made  as  the  crow  flies — to  get  some- 
where in  the  quickest  time — and  such  diagonal  roads  across  coun- 
try would,  in  many  instances,  have  been  a  great  time  saver  to  thi* 
present  inhabitants  of  the  State. 

In  southern  Indiana,  where  the  topography  is  much  more  broken 
than  in  tlie  north,  the  question  often  arises  as  to  the  policy  of 
keeping  the  roads  on  the  ridges  between  the  main  streams,  or  of 
placing  them  in  the  valleys.  Each  location  has  its  advantages. 
The  ridge  or  divide  roads  in  general  have  dry  foundations.  They 
require  no  outlay  for  bridges  or  for  repair  of  damage  done  by  flood 
waters.  Thev  can  in  manv  places  be  made  more  direct  between 
chosen  points.  On  the  other  hand,  imless  the  ridge  or  table  land  be 
very  wide  and  the  valleys  narrow,  a  large  part  of  the  transporta- 
tion has  to  he  up  hill  over  the  poorer  roads  which  lead  from  the 
farms  to  the  main  highway.  Moreover,  in  times  of  drought,  such 
ridge  roads  are  apt  to  Income  very  dusty  and  to  lack  water  supply 
for  horses. 

Valley  roads  often  possess  wet  foundations  and  require  large 
outlay  for  bridges  and  for  repairing  injury  from  floods.  This 
latter  objection  is  much  more  important  in  the  locating  of  a  stone 
road  than  generally  sup])osed,  as  where  fl(X)d  waters,  even  of  slight 
current,  pnss  over  a  macadamized  road  they  often  remove  the 
cementing  material  to  the  deptli  of  several  inches  below  the  sur- 
face, and  so  reduce  the  roadway  to  a  state  of  rubble  which  will  not 
cement  until  properly  re])aired.  It  takes  a  much  longer  time  for 
the  tread  of  wheels  and  pounding  of  hoofs  to  produce  new  dust  for 
cementing  from  the  washed  and  rounded  bits  of  old  stone  than  from 
the  sharp  edges  of  newly  laid  macadam. 

Taking  the  above  facts  into  consideration  it  will  be  found  best, 
where  the  valleys  are  narrow  and  the  uplands  broad,  to  build  the 
roads  on  the  ridisres,  leavin<r  the  liniite<l  farming  area  in  the  valleys 
to  1)03 r  the  tax  of  transportation  to  the  upland.  On  the  other  hand, 
where  the  divides  are  narrow  and  the  greater  part  of  tillable  land  is 
on  the  slopes,  the  road  had  l)ost  be  constructed  in  the  valley  or,  if 
they  will  there  ha  subjected  to  much  overflow,  on  the  lower  sides 
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of  the  ridge<?,  just  above  the  flood  plains.  In  fact,  the  foot  of  tlie 
slope  where  it  meets  such  plain  is,  in  general,  the  better  location  for 
most  valley  roads,  as  there  the  foundation  is  generally  good,  being 
a  talus  of  broken  stone,  stiff  clay  or  gravel  which  has  worked  down 
from  the  hills.  Moreover,  in  this  position  the  stream  gorges  are 
usually  narrow  and  not  very  deep,  thus  requiring  a  smaller  outlay 
for  bridges.  The  rood  should,  however,  be  far  enough  away  from 
the  side  of  the  ridge  or  hill  that  it  will  not  be  covered  by  land  slides 
or  slipping  of  earth  or  rock  down  the  slope  during  the  thawing 
seasons. 

In  northern  Indiana,  where  the  surface  is  deeply  mantled  with 
glacial  drift,  the  valleys  of  the  smaller  streams  and  tlie  table-lands 
between  them  are  covered  by  irregularly  dis]>osed  masses  of  debris 
which,  in  many  places,  give  the  surface  a  broken  character,  thus 
requiring  great  care  in  locating  a  road  in  order  to  avoid  unneces- 
sary grades.  Moreover,  in  this  part  of  the  State  the  underlying 
material  varies  much  in  character,  sometimes  being  very  clayey, 
again  very  sandy,  and  in  some  places  a  muck  or  marl,  which  has 
seemingly  no  bottom.  Under  such  conditions,  the  superintendent 
or  road-master  should  study  carefully  the  topography  and  the  char- 
acter of  the  underlying  materials  before  settling  definitely  the  final 
location  of  the  road.  Wherever  the  soil  is  deep,  and  therefore  of 
a  high  order  of  fertility,  road  making  is  more  costly  for  the  reason 
that  some  provision  similar  to  that  of  Telford*  has  to  be  provided 
to  keep  the  surface  coating  of  broken  stone  or  gravel  from  working 
down  into  the  foundation.  In  general,  it  may  be  said  that  tlie 
richer  the  ?oil  the  more  costly  the  road ;  but,  in  turn,  the  commun- 
ity is  usually  the  l)etter  able  to  pay  for  it. 

A  good  liupcrintcndcnt  will  carefully  study  the  underlying  ma- 
terial at  all  doubtful  points,  by  means  of  pits  or  cross  sections.  In 
this  way  he  can  decide  as  to  the  relative  wetness  of  tlie  under-eartli 
and  can  the  Ix^tter  locate  the  uocessarv  drains  and  culverts.  In 
many  parts  of  the  State  existing  roads  have  Ix^en  constructed  across 
swampy  places  or  over  patches  of  soft  clay  without  any  considera- 
tion as  to  the  cast  of  maintaining  them  in  such  j>ositions.  As  a 
consequence,  costly  fillings  are  constantly  required,  the  expense  of 
which  could  easily  havelKHMi  avoided  by  a  little  cai*e  in  making  the 
first  location. 

♦S«'i*   p.    21. 
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To  insure  reasonable  grades,  especially  in  a  glaciated  region, 
many  cuts  and  fills  have  to  be  made.  Care  should  be  taken  to 
bring  these  into  such  relation  that  the  earth  which  is  excavated 
can  be  used  in  constnicting  the  fills  and  so  lowering  the  grade. 

In  any  region  of  the  State  which  is  more  or  less  broken  or 
varied  in  topogra])hy  it  is  rarely  that  a  stretch  of  five  miles  of  road 
exists  which  does  not  show  some  noticeable  error  of  location  which, 
if  avoido<l,  would  have  saved  time  for  every  traveler,  or  expense 
in  annual  repair.  In  many  cases  the  wrong  placement  of  the  route 
has  been  due  to  the  influence  of  some  land  c»WTier  over  or  alongside 
whose  property  the  route  has  perhaps  been  laid  out  through  some 
wornout  field  or  rockv  knoll ;  or  has  cut  aroun<l  the  farm  line  in 
order  to  prevent  its  ])assiige  through  the  more  level  and  better  till- 
able portion.  In  this  manner  the  private  individual  has  l)een  al- 
lowed a  slight  personal  gain  at  the  cost  of  the  remainder  of  the  com- 
munity and  to  the  disadvantage  of  all  future  travel,  traffic  and 
commerce  along  the  road. 

Finally,  it  may  l>e  said  that  the  task  of  jdanning  and  building 
any  rfmd  in  such  a  manner  that  the  utmost  advantage  may  be  had 
from  the  conditions  of  the  ground  and  from  the  material  to  be 
used  is  one  of  much  difficulty,  and  demands  the  services  of  a  wtII 
e<lucate<l  engineer  who  has  devoted  uuich  time  to  highway  work. 
With  all  other  forms  of  construction  it  is  possible  for  a  man  gen- 
erally well  infonued  in  building  to  a])ply,  in  the  manner  of  a  copy- 
ist, the  methods  which  have  ])r(>v(Ml  successful  in  other  places.  It 
is  the  pecnliaritv  of  a  rojjd,  as  compared  with  other  archite<*tural 
work,  that  it  de]HMi(ls  for  its  utility  in  greater  mea.sure  on  the 
tojM)gra])hy  and  other  earth  (conditions  than  any  other  constructive 
undertaking.  Tliorefon*  ihe  best  a<lvi<'e  that  can  be  given  to  th<^se 
who  are  about  to  engag(»  in  r«'inl-building  is  that  they  seek  at  once 
th(^  assistance  of  the  most  sncc(»ssful  lii;»'li\vav  (Miuiiieer  who  (*an  be 
obtainefl. 

(h)      (imdlncj  of  Roads. 

Whatever  th(^  material  us(m1  in  the  constniction  of  improved 
roads,  stec])  grades  shonld  always  l)e  avoide^l  wben  ])ossil)l(».  Dur- 
ing the  wintcT  season  they  often  lK*come  (»overe<l  with  a  coating  of 
ice,  or  slippery  soil,  making  them  very  difficult  to  aseend  with 
heavy  loads,  and  dangi^rous  to  descend  under  any  conditions.     The 
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degree  of  slipperiness  at  such  a  time  depends  largely  upon  the  de- 
gree of  smoothness.  Therefore  the  smoother  the  road  surface  the 
less  the  grade  should  be.  Moreover,  such  grades  allow  water  to 
rush  down  them  with  such  velocity  as  to  wash  great  gaps  along 
their  sides  and  often  to  carry  away  much  of  the  surfacing  and 
cementing  material. 

It  is  also  a  well  known  fact  that  the  loss  of  energy  due  to  grades 
increases  rapidly  with  their  steepness ;  therefore,  one  hill  on  a  long 
stretch  of  road  often  necessitates  either  the  hauling  of  a  smaller 
load  or  the  use  of  more  horses  or  other  power.  Gillespie  in  his 
"Manual  of  the  Principles  and  Practice  of  Koad  Making,"  shows 
that  if  a  horse  can  pull  on  a  level  1,000  pounds,  on  a  rise  of — 

One  foot  In  100  feet  he  can  draw  only 900 

One  foot  in    50  feet  he  can  draw  only 810 

One  foot  in    44  feet  he  can  draw  only 750 

One  foot  in    40  feet  he  can  draw  only 720 

One  foot  In    30  feet  he  can  draw  only G40 

One  foot  in    25  feet  he  can  draw  only 540 

One  foot  in    24  feet  he  can  draw  only 500 

One  foot  U\    20  feet  he  can  draw  only 400 

One  foot  in    10  feet  he  can  draw  only 250 

It  is  therefore  seen  that  when  the  grades  are  one  foot  in  44  feet 
or  120  feet  to  the  mile,  a  horse  can  onlv  draw  three-fourths  as 
much  as  he  can  on  a  level ;  where  the  grade  is  one  foot  in  24  feet, 
or  220  feet  to  the  mile,  he  can  draw  only  one-half  as  much,  and 
on  a  10  per  cent,  grade,  or  520  feet  to  the  mile,  he  is  able  to  draw 
only  one-fourth  as  much  as  on  a  level  road.  The  cost  of  haulage 
is,  therefore,  necessarily  increa&e<l  in  proportion  to  the  roughness 
of  the  surfacp  or  steepness  of  tlic  grade.  It  costs  one  and  a  half 
times  as  mucli  to  haul  over  a  road  having  a  5  per  cent,  grade  and 
tlirec  time?  as  much  over  one  having  a  10  per  cent,  grade  as  on  a 
level  road. 

As  to  the  limit  of  grade  allowable,  Eldridge  states  that  "Tlie 
proper  grade  for  any  particular  road  must  be  detcnnined  by  the 
conditions  and  requirements  existing  on  that  road.  The  ideal 
grade  is,  of  course,  a  level,  but  as  the  level  road  can  seldom  be  ob- 
tained in  rolling  countries  it  is  well  to  know  the  steepest  allowable 
grades  for  ordinary  travel. 

"It  has  been  found  by  ex]>criment  that  a  lioi*se  can,  for  a  short 
time^  double  his  Ui^ual  exertion.     From  the  above  table  we  find  that 
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a  horse  can  draw  only  about  one-half  as  much  on  a  4  per  cent  grade 
as  he  can  on  a  level  road.  As  he  can  double  his  exertion  for  a  short 
time,  he  can  pull  twice  as  much  more,  and  the  slope  or  gra&e  which 
would  force  him  to  draw  that  proportion  would  therefore  be  a  4  per 
cent,  grade.  On  this  slope,  however,  he  would  be  compelled  to 
double  his  ordinary  exertion  to  draw  a  full  load,  and  this  will 
therefore  be  the  maximum  grade  if  full  loads  are  to  be  hauled. 
Most  road  builders  prefer  3  per  cent,  grades  to  those  of  4  per  cent, 
where  they  can  be  secured  without  additional  expense,  but  in  some 
places  it  is  necessary,  for  various  reasons,  to  increase  the  grade  to 
5  per  cent.  With  the  exception  of  mountainous  regions,  where 
steeper  grades  are  often  unavoidable,  the  aim  should  be,  on  all  pub- 
lic highways  which  are  traveled  by  heavily  loaded  vehicles,  to  keep 
the  grade  down  to  3  or  4  per  cent,  and  never  let  it  exceed  5  per 
cent''* 

(c)     Draijiage  of  Roads, 

The  durability  of  any  improved  road  depends  very  largely  upon 
the  making  and  maintaining  of  a  solid,  dry  foundation.  Water  is 
the  great  road  destroyer,  tlierefore  there  is  absolute  necessity  of 
sufficient  drainage  to  carry  away  rainfall  and  melting  snow.  Pot- 
ter, in  his  work  entitled  ^The  Eoad  and  the  Roadside,"  states  that 
**Very  few  people  know  how  great  an  amount  of  water  falls  upon  a 
country  road,  and  it  may  surprise  some  of  us  to  be  told  that  on 
each  mile  of  an  ordinary  country  highway  three  rods  wide  within 
the  United  States  there  falls  each  year  an  average  of  27,000  tons 
of  water.  In  the  ordinary  country  dirt  road  the  water  seems  to 
stick  and  stay  as  if  there  was  no  other  place  for  it,  and  this  is  only 
because  we  have  never  given  it  a  fair  opj)ortunity  to  run  out  of  the 
dirt  and  find  its  level  in  other  places.  We  can  not  make  a  hard 
road  out  of  soft  mud,  an<l  no  amount  of  labor  and  machinery  will 
make  a  good  road  that  will  stay  good  unless  some  j)lan  is  adopted 
to  get  rid  of  the  surplus  water." 

Hundreds  of  miles  of  macadam  or  gravel  road  are  being  built 
each  year  in  Indiana  on  poorly  drained  or  unstable  foundations, 
and  almost  as  many  miles  go  to  pieces  on  account  of  poor  drainage. 
The  importance  of  drainaire  has  been  well  emphasized  in  the  state- 
ment that  '^the  three  prime  essentials  to  good  roads  are:  first,  drain- 

•Fannere'  Bulletin  136,  U.  S.  Dept.  Agr..  p.  6. 
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age;  second,  better  drainage;  third,  the  best  drainage  possible." 
In  general,  it  may  be  said  that  the  surface  drainage  of  a  road  should 
l)e  so  "planned  that  no  water  can,  under  any  conditions,  flow  from 
beyond  the  road  upon  its  surface.  The  road-bed  should  be 
"crowned,"  or  rounded  up  toward  the  center,  that  there  may  be  a 
fall  from  the  center  to  the  sides,  so  that  the  water  which  falls  within 
the  improved  way  may  be  discharged  into  side  ditches  or  gutters, 
and  pass  from  those  ditches  into  freer  channels  as  soon  as  possible. 
No  water  should  be  allowed  to  flow  across  the  roadway,  except 
through  culverts,  tile,  stone  or  box  drains,  which  should  be  pro- 
vided for  that  purpose.  Furthermore,  the  underlying  earth  or 
foundation  should  be  effectively  kept  dry  to  a  depth  below  the  frost 
level,  or  at  least  three  feet  below  the  crown  of  the  road.  This  is 
termed  the  suhdrainage. 

Surface  Drainage, — "The  wearing  surface  of  a  road  must  be  in 
effect  a  roof;  that  is,  the  section  in  the  middle  should  be  the  high- 
est part  and  the  traveled  roadway  should  be  made  as  impervious 
to  water  as  possible,  so  that  it  will  flow  freely  and  quickly  into  the 
gutters  or  ditches  alongside.  The  best  shape  for  the  cross  section 
of  a  road  has  been  found  to  be  either  a  flat  ellipse  or  one  made  up 
of  two  plane  surfaces  sloping  uniformly  from  the  middle  to  the 
sides  and  joined  in  the  center  by  a  small  circular  curve.  Either  of 
these  sections  may  be  used,  provided  it  is  not  too  flat  in  the  middle 
for  good  drainage  or  too  steep  at  the  gutters  for  safety.  The 
steepness  of  the  slope  from  the  center  to  the  sides  should  depend 
upon  the  nature  of  the  surface,  being  greater  or  less  according  to 
its  roughness  or  smoothness.  This  slope  ought  to  be  greatest  on 
earth  roads,  perhaps  as  much  in  some  cases  as  one  foot  in  20  feet 
after  the  surface  has  been  thoroughly  rolled  or  compacted  by  traffic 
This  varies  from  about  one  in  20  to  one  in  /50  on  a  macadam  road 
to  one  in  40  or  one  in  60  on  the  various  classes  of  pavements,  and 
for  asphalt  sometimes  as  low  as  one  in  80. 

"Where  the  road  is  constructed  on  a  grade  or  hill,  the  slope  from 
the  center  to  the  sides  should  be  slightly  steeper  than  that  on  the 
level  road.  The  best  cross  section  for  roads  on  grades  is  the  one 
made  up  from  two  plane  surfaces  sloping  uniformly  from  the  cen- 
ter to  the  sides.  This  is  done  so  as  to  avoid  the  danger  of  over- 
turning near  the  side  ditches,  which  would  necessarily  be  increased 
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if  the  elliptical  form  were  used.  The  slope  from  the  center  to  the 
sides  must  be  steep  enough  to  lead  the  water  into  the  side  ditches 
instead  of  allowing  it  to  mn  down  the  middle  of  the  road.  Every 
wheel  track  on  an  inclined  roadway  becomes  a  channel  for  carrying 
down  the  water,  and  unless  the  curvature  is  sufficient,  these  tracks 
are  quickly  deepened  into  water  courses,  which  cut  into  and  some- 
times destroy  the  best  improved  road. 

"On  ground  with  good  natural  underdrainage,  as  on  hillsides, 
surface  ditches  are  sufficient  to  carry  off  surface  water  from  rain 
or  snow.  In  order  to  prevent  washouts  on  steep  slopes,  however, 
it  sometimes  becomes  necessary  to  construct  water  breaks ;  that  is, 
broad,  shallow  ditches  so  arranged  as  to  catch  the  surface  water  and 
c^rry  it  each  way  into  the  side  ditches.  Unfortunately,  some  road 
builders  have  an  idea  that  the  only  way  to  prevent  hills,  long  and 
short,  from  washing,  is  to  heap  upon  them  a  large  number  of  those 
ditches  known  in  different  sections  of  the  country  as  'thank-you- 
ma'am's',  ^breaks',  or  'hummocks',  and  the  number  they  sometimes 
squeeze  in  upon  a  single  hill  is  astonishing.  Such  ditches  retard 
traffic  to  a  certain  extent,  and  often  result  in  overturning  vehicles ; 
consequently  they  should  never  be  used  until  all  other  means  have 
failed  to  cause  the  water  to  flow  into  the  side  channels.  They 
should  never  be  allowed  to  cross  the  entire  width  of  the  road  diag- 
onally, but  should  be  constructed  in  the  shape  of  the  letter  V,  with 
the  point  up  hiU.  This  arrangement  permits  teams  following  the 
middle  of  the  road  to  cross  them  squarely,  and  thus  avoid  the  dan- 
ger of  overturning.  These  ditches  should  not  be  deeper  than  is 
absolutely  necessary  to  throw  tlie  water  off  the  surface,  and  the  part 
in  the  center  should  be  the  shallowest. 

"The  size  of  side  ditches  should  depend  upon  the  character  of 
the  soil  and  the  amount  of  water  they  are  expected  to  carry.  If 
possible,  they  should  be  located  three  feet  from  the  edge  of  the  trav- 
eled roadway,  so  that  if  the  latter  is  14  feet  wide  there  will  be  20 
feet  of  clear  space  between  the  ditches. 

"To  make  a  ditch  with  even  flaring  sides,  so  as  to  produce  a  neat 
job,  it  is  good  policy  to  use  a  rough  gauge.  The  gauge  is  made 
of  light  strips  of  wood  about  three  inches  in  width  and  one  inch 
thick.  The  upright  strip  should  bo  about  four  feet  long,  and  the 
horizontal  strip  should  be  18  inches  in  length,  measured  from  the 
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left  side  of  the  upright  piece  to  the  point  of  the  gauge  on  the  ex- 
treme right.  The  top  of  the  horizontal  strip  should  be  one  foot 
from  the  bottom  point  of  the  gauge.     This  gauge  should  be  pro- 


Fig:.  0.    Proper  form'^of  surface  ditch,  showing  manner  of  constraction. 


vided  with  a  plumb  and  line,  and  by  means  of  the  upright  strip  is 
held  vertical  while  the  slope  is  made  to  correspond  with  the  edges 
of  the  diagonal  strip. 

"The  bottom  of  the  ditch  may  vary  in  width  from  3  to  12  inches, 
or  even  more,  as  may  be  found  necessary  in  order  to  carry  the  larg- 
est amount  of  water  which  is  expected  to  flow  through  it  at  any  (me 
time.  Sometimes  the  only  ditches  necessary  to  carry  off  the  sur- 
face water  are  those  made  by  the  use  of  the  road  machines  or  road 
graders.  The  blade  of  the  machine  may  be  set  at  any  desired  angle, 
and  when  drawn  along  by  horses  cuts  into  the  surface  and  moves 
the  earth  from  the  sides  toward  the  center,  forming  gutters  along- 
side and  distributing  the  earth  uniformly  over  the  traveled  way. 
Such  gutters  are  liable  to  become  clogged  by  brush,  weeds  and  other 
debris,  or  destroyed  by  passing  wagons,  and  it  is  therefore  better, 
when  the  space  permits,  to  have  the  side  ditches  above  referred  to, 
even  if  the  road  be  built  with  a  road  machine."* 

Sub-Drainage, — Tt  can  not  be  too  often  repeated,  that  the  sur- 
face of  anv  srravcl  or  stone  road  should  be  in  effect  a  roof;  and 
that  the  section  or  foundation  below  it  should  be  kept  by  that  sur- 
face or  cover  in  a  perfectly  dry  state.  It  is  also  just  as  necessary 
that  water  should  be  prevented  from  entering  the  sub-structure  or 

•Fanners'   lUilIctIn  No.  95,  pp.  14-17. 
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foundation  from  the  side  as  that  it  should  be  kept  from  percolating 
through  it  from  above.  If  water  is  allowed  to  enter  and  remain  in 
the  foundation  during  winter  the  whole  roadway  is  liable  to  become 
broken  up  and  destroyed  by  frost  and  traffic.  The  common  side 
ditches  collect  and  carry  off  the  surface  water  only.  Where  the 
roads  pass  through  low,  wet  areas  or  over  certain  kinds  of  clayey 
soil,  sub-drainage  therefore  becomes  necessary.  On  this  subject 
Potter  has  written  as  follows : 

'Tiiany  miles  of  road  are  on  low,  flat  lands  and  on  springy  soils, 
and  thousands  of  miles  of  prairie  roads  are,  for  many  weeks  in  the 
year,  laid  on  a  wet  sub-soil.  In  all  such  cases,  and,  indeed,  in 
every  case  where  the  nature  of  the  ground  is  not  such  as  to  insure 
quick  drainage,  the  road  may  be  vastly  benefited  by  under-drainage. 
An  under-drain  clears  the  soil  of  surplus  water,  dries  it,  warms  it, 
and  makes  impossible  the  formation  of  deep,  heavy,  frozen  crusts, 
which  are  found  in  every  undrained  road  where  the  severe  winter 
weather  follows  the  heavy  fall  rains.  This  frost  causes  nine-tenths 
of  the  difficulties  of  travel  in  the  time  of  sudden  or  long  continued 
thaws. 

"Roads  constructed  over  wet  undrained  lands  are  always  diffi- 
cult to  manage  and  expensive  to  maintain,*  and  they  are  liable  to 
be  broken  up  in  wet  weather  or  after  frosts.  It  will  be  much 
cheaper  in  the  long  run  to  go  to  the  expense  of  making  the  drain- 
age of  the  subjacent  soil  and  substructure  as  perfect  as  possible. 
There  is  scarcely  a  road  in  the  United  States  which  can  not  be  so 
improved  by  surface  or  sub-drainage  as  to  yield  benefits  to  the  farm- 
ers a  hundred  times  greater  in  value  than  the  cost  of  the  drains 
themselves. 

"Under-drains  are  not  expensive.  On  the  contrary,  they  are 
cheap  and  easily  made,  and  if  made  in  a  substantial  way  and  ac- 
cording to  the  rules  oi  common  sense  a  good  under-drain  will  last 
for  ages.  Sub-drains  should  be  carefully  graded  with  a  l^el  at  the 
bottom  to  a  depth  of  about  four  feet,  and  should  have  a  continuous 
fall  throughout  their  entire  length  of  at  least  six  inches  for  each 
100  feet  in  length.  If  drain  tiles  can  not  be  had,  large,  flat  stones 
may  be  carefully  placed  so  as  to  form  a  clear,  open  passage  at  the 
bottom  for  the  flow  of  the  water.  Tlie  ditch  should  then  be  half 
filled  with  rough  field  stones,  and  on  these  a  layer  of  smaller  stones 
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or  gravel  and  a  layer  of  sod,  hay,  gravel,  cinders  or  straw,  or,  if 
none  of  these  can  be  had,  of  soil.  I£  field  stones  or  drain  tile  can 
not  be  procured,  satisfactory  resulta  may  be  attained  by  the  use  of 


Fig.  10.  Subdraln  made 
of  bDDdlei  ot  bniBh  tor 
coDveylDg  Bprlng  water 
tuider  or  alongside  roadi. 


ot  neld  Btoae  tor  convey- 
ing spring  water  under 
or  alongside  ol  roads. 


Hg  12  Subdraln  made 
ot  brlciis  tor  conveying 
spring  water  under  or 
alongside  ot  roads 


logs  and  brush.     If  tiiere  be  springs  in  the  soil  \^hich  might  de 
stroy  the  stability  of  the  road,  they  should,  if  possible   be  tapped 


and  the  water  carried  under  or  along  the  side  until  it  can  be  turned 
away  into  some  side  channel." 

Culverts. — The  smaller  waterways  which  every  improved  road 
must  cross  should  be  provided  for  by  means  of  culverts,  and  great 
care  should  be  taken  to  insure  sufficient  room  for  easy  passage  of 
the  flood  waters  which  are  sure  to  prevail  at  some  season  of  the 
year.  These  culverts  are  now  easily,  cheaply  and  durably  con- 
structed of  concrete.  The  best  quality  of  Portland  cement  and 
broken  limestone  should  be  used  in  their  building.  Under  no  cir- 
cumstances should  water  be  impounded  along  the  roadway  in  such 
a  manner  that  a  heavy  rainfall  will  cause  it  to  flow  over  the  road. 
The  effect  of  such  overflow  on  a  macadam  road  will  quickly  wash 
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away  tho  cementing  material  and  convert  the  surface  into  a  mass  of 
rubble,  which  is  also  apt  to  wash  away.  A  close  reckoning  should, 
therefore,  be  made  of  the  area  drained  by  any  culvert,  and  full 
allowance  be  made  for  free  passage  of  the  maximum  precipitation. 

(d)     The  Construction  of  Oravel  Roads. 

In  the  building  of  either  gravel  or  stone  roads,  the  bed  or  founda- 
tion on  which  the  hard  material  is  to  be  placed,  after  being  graded 
and  provided  with  sufficient  drainage  outlets,  should  be  rolled  with 
either  a  steam  roller  or  a  heavy  horse  roller,  in  order  to  bring  it 
to  an  even,  compact  state.  The  practice  of  rolling  both  the  bed 
and  the  surface  material  has  been  practiced  on  few,  if  any,  roads 
in  Indiana,  and  as  a  consequence,  their  durability  has  been  greatly 
impaired.  By  rolling,  the  base  of  the  road  is  made  firm  and  solid, 
and  the  gravel  or  broken  stone  thus  kept  from  working  down  into 
the  bed. 

The  gravel  to  be  used  in  surfacing  the  road  should  be  chosen  with 
care  as  to  its  quality. 

Many  of  the  so-called  gravel  roads  are,  in  reality,  constructed 
largely  of  sand.  Good  gravel  rarely  contains  more  than  one-fourth 
part  of  sand  or  clay,  and  does  not  show  a  trace  of  slipping  after 
freezing.  Where  the  walls  of  the  pit  are  so  firm  that  they  remain 
steep  after  exposure  for  a  winter,  the  material  requires  no  other 
treatment  except  the  removing  of  pebbles  which  are  more  than  two 
inches  in  diameter. 

There  are  various  methods  of  building  gravel  roads  in  Indiana, 
and  as  a  consequence  the  roads  vary  much  in  quality  and  dura- 
bility. In  a  large  number  of  cases  gravel  is  used,  one-half  or  more 
of  which  would  pass  through  a  tliree-eighths-inch  screen.  This 
mixture  of  sand  and  gravel  is  dumped  irregularly  into  ruts,  mud- 
holes  or  gutter-like  depressions  on  an  iinperfectly  i»Taded  and 
drained  foundation,  and  left  for  traffic  to  spread  aiul  consolidate. 
The  contractor  pockets  the  profit — which  is  large — and  the  farm- 
ers have  on  their  hands  for  maintenance  a  rond  which  is  little  bet- 
ter than  before.  This  is  a  common  but  very  poor  method  of  gravel 
road  construction. 

Eldridge,  in  his  "Good  Roads  for  Farmers,"  gives  the  following 
directions  for  an  up-to-date  method  by  which  an  excellent  and  dur- 
able road  of  gravel  can  be  built : 
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^^Orade  and  Width  of  Gravel  Roads. — In  constructing  a  gravel 
road  the  roadbed  should  first  be  brought  to  the  proper  grade.  An 
excavation  should  then  be  made  to  the  depth  of  eight  or  ten  inches, 
varying  in  width  with  the  requirements  of  traffic.  For  a  farming 
conmiunity  the  width  need  not  be  greater  than  ten  or  twelve  feet ; 
for  a  highway,  fourteen  feet  The  surface  of  the  roadbed  should 
preferably  have  a  fall  from  the  center  to  the  sides  the  same  as  that 
to  be  given  the  finished  road,  and  should,  if  possible,  be  thoroughly 
rolled  and  consolidated  until  perfectly  smooth  and  firm. 

"A  layer,  not  thicker  than  four  inches,  of  good  gravel  should 
then  be  spread  evenly  over  the  prepared  roadbed.  Such  material 
is  usually  carried  upon  a  road  in  wheelbarrows  or  dump  carts,  and 
then  spread  in  even  layers  with  rakes,  but  the  latest  and  best  de- 
vice for  this  purpose  is  a  spreading  cart. 

^^Bolliny  the  Road, — If  a  roller  can  not  be  had,  the  road  is 
thrown  open  to  traffic  \mtil  it  becomes  fairly  weH  consolidated; 
but  it  is  impossible  to  properly  consolidate  materials  by  the  move- 
ment of  vehicles  over  the  road,  and  if  this  means  is  pursued  con- 
stant watchfulness  is  necessary  to  prevent  unequal  wear  and  to  keep 
the  surface  smooth  and  free  from  ruts.  The  work  may  be  hastened 
and  facilitated  by  the  use  of  a  horse  roller  or  light  steam  roller ;  and 
of  course  far  better  results  can  be  accomplished  by  this  means.  If 
the  gravel  be  too  dry  to  consolidate  easily  it  should  be  kept  moist  by 
sprinkling.  It  should  not,  however,  be  made  too  wet,  as  any  earthy 
or  clayey  matter  in  the  gravel  is  liable  to  be  dissolved. 

"As  soon  as  the  first  layer  has  been  properly  consolidated  a  sec- 
ond, third,  and,  if  necessary,  fourth  layer,  each  three  or  four  inches 
in  thickness,  is  spread  on  and  treated  in  the  same  manner  until  the 
road  is  built  up  to  the  required  thickness  and  cross  section.  The 
thickness  in  most  cases  need  not  be  greater  than  10  or  12  inches, 
and  the  fall  from  the  center  to  the  sides  ought  not  to  be  greater  than 
one  foot  in  20  feet^  or  less  than  one  in  25  feet. 

"The  last,  or  surface,  layer  should  be  rolled  imtil  the  wheels  of 
heavily  loaded  vehicles  passing  over  it  make  no  visible  impression. 
If  the  top  layer  is  deficient  in  binding  material  and  will  not  prop- 
erly consolidate,  a  thin  layer,  not  exceeding  one  inch  in  thickness, 
of  sand  or  gravelly  loam  or  clay  should  be  evenly  spread  on  and 
slightly  sprinkled,  if  in  dry  weather,  before  the  rolling  is  begun. 
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Hardpan  or  stone  screenings  are  preferred  for  this  purpose  if  they 
can  be  had. 

"The  tendency  of  the  material  to  spread  under  the  roller  and 
work  toward  the  sides  can  be  resisted  by  rolling  that  portion  nearest 
the  gutters  first.  To  give  the  surface  the  required  form  and  to 
secure  uniform  density  it  is  necessary  at  times  to  employ  men  with 
rakes  to  fill  any  depressions  which  may  form. 

*^ Maintenance, — ^In  order  to  maintain  a  gravel  road  in  good  con- 
dition, it  is  well  to  keep  piles  of  gravel  alongside  at  frequent  inter- 
vals, so  that  the  person  who  repairs  the  road  can  get  the  material 
without  going  too  far  for  it.  As  soon  as  ruts  or  holes  appear  on 
the  surface  some  of  this  good,  fresh  material  should  be  added  and 
tamped  into  position  or  kept  raked  smooth  until  properly  consoli- 
dated. 

"If  the  surface  needs  replenishing  or  rounding  up,  as  is  fre- 
quently the  case  with  new  roads  after  considerable  wear,  the  ma- 
terial should  be  applied  in  sections  or  patches,  raked  and  rolled 
until  hard  and  smooth. 

"Care  must  be  taken  that  the  water  from  the  higher  places  does 
not  drain  on  to  or  run  across  the  road.  The  side  ditches,  culverts 
and  drains  should  be  kept  open  and  free  from  debris." 

Gravel  roads,  in  general,  take  more  time  to  come  into  good  condi- 
tion than  stone  roads.  Rarely  do  they  show  at  their  best  until 
after  they  have  been  in  use  for  several  years,  meanwhile  being  sub- 
ject to  frequent  repairs.  If  a  good  gravel  be  used  on  a  carefully 
graded  and  drained  subway,  a  country  road  may  be  built  which, 
while  it  will  not  last  as  long  as  a  properly  constructed  stone  road, 
will  cost  much  less  originally  or  for  annual  maintenance.  A  num- 
ber of  the  gravel  roads  in  the  central  and  northern  coimties  of  In- 
diana have  been  in  use  20  or  more  years  and  are  today  in  excellent 
condition.  On  the  other  hand,  broken  stone  will  be  found  prefer- 
able on  the  main  highways  where  there  is  a  constant  and  heavy 
traffic,  or  in  districts  where  the  supply  of  gravel  is  limited  or  poor 
in  quality. 

(e)     The  Construction  of  Macadam  Stone  Roads. 

In  those  localities  of  the  State  where  limestone  of  good  quality 
is  readily  obtained,  it  has  been  found  well  adapted  as  a  material 
for  surfacing  the  country  roads  and  highways.     All  things  con- 
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sidered,  first  cost,  maintenance  and  efficiency,  it  has  proven  and 
will  prove  the  best  and  cheapest  material  for  the  purpose.  Among 
its  advantages  are  ease  of  application,  a  hard,  smooth  surface  which 
is  impervious  to  water,  and  ease  of  repair  when  properly  made.  It 
has  the  disadvantage  of  becoming  dusty  in  dry,  and  somewhat  mud- 
dy in  wet  weather,  but  these  are  not  serious  faults. 


'"nil 


Fig.  14.    Cross  section  of  macadam  road  showing  a  compact  foundation  of 
earth  supporting  a  solid  and  durable  stone  surface. 

As  we  have  noted,  there  are  three  essential  factors  in  the  build- 
ing of  a  lasting  road  of  either  gravel  or  stone,  viz. :  (a)  good 
foimdation ;  (b)  good  drainage ;  (c)  good  material.  A  fourth,  and 
equally  essential,  especially  in  stone  roads,  is  that  of  the  proper 
preparation  and  placing  of  the  material  on  the  roadbed.  Under  the 
old  method  of  preparing  macadam  material  with  a  hammer,  by 
hand,  the  cost  of  breaking  the  stone  was  the  heaviest  expense  in 
building  the  road.  In  the  modem  system  by  use  of  the  jaw- 
crusher,  operated  by  steam  power,  stone  may  be  prepared  at  a  cost 
of  30  to  40  cents  per  cubic  yard,  as  against  75  cents  to  $1.50  by  the 
hammer.  Where  the  township  or  county  owns  the  crusher,  the 
total  cost  of  quarrying  and  breaking  the  stone  need  not  exceed  60 
cents  per  yard. 

As  noted  in  a  preceding  section,*  any  stone  employed  for  sur- 
facing roads  should  be  both  hard  and  tough,  and  should  possess 
both  cementing  and  recementing  qualities.  Many  of  the  limestones 
described  under  the  subsequent  sections  possess  these  qualities  in 
sufficient  degree  and  are  being  or  will  be  used  on  many  hundreds 
of  miles  of  roads  in  the  State. 

The  method  of  preparing  the  broken  stone  has  been  well  treated 
by  Potter:  and  its  application  according  to  the  most  approved 
methods,  by  Eldridge,  hence  I  quote  in  full  from  these  writers  con- 
cerning these  metho<ls  as  follows : 

^^Handhreah'nrj  of  Stone, — It  is  a  simple  task  to  break  stone  for 
macadam  roadways,  and  bv  the  aid  of  modem  inventions  it  can  be 
done  cheaply  and  (]uickly.     TTandbroken  stone  is  fairly  out  of  date 

•tfeo  p.  57. 
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and  is  rarely  used  in  America  where  any  considerable  amount  of 
work  is  to  be  undertaken.  Stone  may  be  broken  by  hand  at  differ- 
ent points  along  the  roadside  where  repairs  are  needed  from  time 
to  time^  but  the  extra  cost  of  production  by  this  method  forbids  its 
being  carried  on  where  extended  work  is  undertaken.  Hand- 
broken  stone  is  generally  more  uniform  in  size,  more  nearly  cubical 
in  shape,  and  has  sharper  angles  than  that  broken  by  machinery, 
but  the  latter,  when  properly  assorted  or  screened,  has  been  found 
to  meet  every  requirement 

^' Stone  Crushers. — A  good  crusher  driven  by  eight  horse-power 
will  turn  out  from  40  to  80  cubic  yards  of  two-inch  stone  per  day 
of  ten  hours,  and  will  cost  from  $400  upward,  according  to  quality. 

"Crushers  are  made  either  stationary,  semi-stationary  or  port- 
able, according  to  the  needs  of  the  purchaser,  and  for  coimtry  road 
work  it  is  sometimes  very  desirable  to  have  a  portable  crusher  to 
facilitate  its  easy  transfer  from  one  part  of  the  town  to  another. 
The  same  portable  engine  that  is  used  in  threshing,  sawing  wood 
and  other  operations,  requiring  the  use  of  steam  power,  may  be  used 
in  running  a  stone  crusher,  but  it  is  best  to  remember  that  a  crusher 
will  do  its  best  and  most  economical  work  when  run  by  a  machine 
having  a  horse-power  somewhat  in  excess  of  the  power  actually  re- 
quired. 

^^Screening  the  Stone, — As  the  stone  comes  from  the  breaker  the 
pieces  will  be  found  to  show  a  considerable  variety  in  size,  and  by 
many  practical  roadmakers  it  is  regarded  as  best  that  these  sizes 
should  be  assorted  and  separated,  since  each  has  its  particular  use. 
To  do  this  work  by  hand  would  be  troublesome  and  expensive,  an<l 
screens  are  generally  employed  for  that  purpose.  Screens  are  not 
absolutely  necessary,  and  many  roadmakers  do  not  use  them;  but 
they  insure  uniformity  in  size  of  pieces,  and  uniformity  means  in 
many  cases  superior  wear,  smoothness  and  economy.  Most  of  the 
screens  in  common  use  today  are  of  the  rotary  kind.  Tn  operating, 
they  are  generally  so  arranged  that  the  product  of  the  crusher  falls 
directly  into  the  rotary  screen,  which  revolves  on  an  inclined  axis 
and  empties  the  separate  pieces  into  small  bins  below  the  crusher. 
A  better  form  for  many  purposes  includes  a  larger  and  more  elab- 
orate outfit,  in  which  the  stone  is  carried  by  an  elevator  to  the 
screen  and  by  the  screen  emptied  into  separate  bins,  according  to 
the  respective  sizes.     From  the  bins  it  is  easily  loaded  into  wagons 


106  BBFOBT   OF    STATE   OKOLOQIST. 

or  spreading  carts  and  hauled  to  any  desired  point  along  the  line 
of  the  road. 

"The  size  to  which  the  stone  should  be  broken  depends  upon  the 
quality  of  the  stone,  the  amount  of  trniGc  to  which  the  road  will  be 
subjected,  and  to  some  extent  upon  the  manner  in  which  the  stone 
is  put  in  place.  If  a  hard,  tough  stone  is  employed  it  may  be 
broken  into  rough  cubes  or  pieces  of  about  one  and  a  half  inches  in 
largest  face  dimensions,  and  when  broken  to  such  a  size  the  product 
of  the  crusher  may  generally  be  used  to  good  advantage  without  the 
trouble  of  screening,  since  dust  'tailings'  and  fine  stuff  do  not  ac- 
cumulate in  large  quantities  in  the  breaking  of  the  tougher  atone. 

"If  only  moderate  traffic  is  to  he  provided  for,  the  harder  lime- 
stones may  be  brc^en  so  the  pieces  will  pass  through  a  two-inch 
ring,  though  siws  ruiming  from  two  and  a  quarter  to  two  and  a 
half  inches  will  insure  a  more  durable  roadway,  and  if  a  steam 
roller  is  used  in  compacting  the  metal  it  will  he  hrou^t  to  a  smooth 
surface  without  much  trouble.  As  a  rule,  it  may  he  said  that  to 
adhere  closely  to  a  size  running  from  two  and  a  quarter  to  two  and 
a  half  inches  in  largest  face  dimensions,  and  to  use  care  in  exclud- 
ing too  large  a  proportion  of  small  stuff  as  well  as  all  pieces  of  ex- 
cessive size  will  insure  a  satisfactory  and  durable  macadam  road.* 

"Application  of  the  Material. — The  evils  from  improper  ocai- 
struction  of  stone  roads  are  even  greater  than  those  resulting  from 
the  use  of  improper  material.  Macsdam  never  intended  Hiat  a 
heterogeneous  conglomeration  of  stones  and  mud  should  he  called  a 
macadam  road.     The  mistake  is  often  made  of  depositing  broken 


stone  on  an  old  road  without  first  preparing  a  suitable  foundation. 
The  result,  in  most  cases,  is  that  the  dirt  and  mud  prevent  the 
•Potter,  "Tbe  Road  aod  the  Bocdstde,"  pp.  81-H. 
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stone  from  paclting,  and  by  the  action  of  traffic  ooze  to  the  surface, 
while  the  stones  sink  deeper  and  deeper,  leaving  the  road  as  bad  as 
before. 

"Another  great  mistake  is  often  made  of  spreading  large  and 
small  stones  over  a  well  graded  and  well  drained  foundation  and 
leaving  them  thus  for  traffic  to  consolidate.  The  surface  of  a  road 
left  in  this  manner  is  often  kept  in  constant  turmoil  by  the  larger 
Fit^mee,  which  work  themselves  to  the  surface  and  are  knocked 


i^g. 

1^ 

hither  and  thither  hy  the  wheels  of  the  vehicles  and  the  feet  of  ani- 
mals. These  plana  of  construction  can  not  be  too  severely  con- 
demned. 

"The  roadbed  should  be  first  graded,  then  carefully  surface- 
drained.  The  earth  should  then  be  excavated  to  the  depth  to  wbicb 
the  material  is  to  be  spread  on,  and  the  foundation  properly  shaped 
and  sloped  each  way  from  the  center  so  as  to  discharge  any  water 
which  may  percolate  throusrh.  This  curvature  should  conform  to 
the  curvature  of  the  tinished  road.  A  shouldering  of  firm  eartii 
or  gravel  should  l)e  left  or  made  on  each  side  to  hold  the  material 
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in  place,  and  should  extend  to  the  glitters  at  the  same  curvature  as 
t)ie  finiahed  road.  The  foundation  should  then  be  rolled  until  hard 
and  smooth."* 

"tJp(m  this  bed  spread  a  layer  of  three  or  four  inches  of  brcien 
stone,  which  stone  should  be  free  from  any  earthy  mixture.  This 
layer  should  be  thoroughly  rolled  until  compact  and  firm.  Stone 
may  be  hauled  from  the  stone  crusher  bins  or  from  the  stone  piles 
in  ordinary  wheelbarrows  or  farm  wagons,  and  should  be  dis- 
tributed broadcast  over  the  surface  with  shovels,  and  all  inequali- 
ties leveled  up  by  the  use  of  rakes.  If  this  method  of  spreading  is 
employed,  grade  stakes  should  be  used  so  as  to  insure  uniformity 


Ki^.  17.    ^preadinK  cart  lor  distributing  macadam  material. 

of  thicknes?.  After  the  stakes  are  driven  the  height  of  the  layer  is 
marked  on  their  sides,  and  a  piece  of  stout  cord  is  stretched  from 
stake  to  stake,  showing  the  exact  height  to  which  the  layer  should  be 
spread.  Spreading  carts  are  in  use  in  some  places  which  not  only 
place  the  stone  where  it  is  needed  without  the  use  of  shovels,  but 
spread  it  on  in  layers  of  any  desired  thickness. 

•Iti  some  of  I  IIP  couutlPB  of  northweHtiTQ  Indlann  wbore  tbere  la  e  thick  anr- 
Tbco  bed  o!  BQnd,  Bome  bardcnluK  nt  tbe  surface  will  he  fonnd  necessarj,  eke  thv 
roller  or  llie  trnfflc  will  churu  tbe  sand  nii'l  broken  stone  (oeetber  niitll  balf  of  the 
stone  mill  be  loat.  In  these  eonnlles  It  may  be  found  pcofltable  to  adopt  tbe  method 
ased  by  the  maasnehusettB  Illghwiiy  Commission  of  placing  cheeseclotb  on  tbe  sind 
after  the  rond  Is  stiaped  to  reeelve  tbe  broken  stone.  This  eaectlvelr  prevents  tbi- 
■and  and  stono  from  mlnctlni:  during  the  process  of  rolllut:  or  compaellns  the  inttei. 
The  Commission  mentioned  paid  three  rents  per  srinnri-  yard  for  tbe  cheetecloth 
This  fur  a  roadway  IS  feet  In  nidth  iimounted  to  nliout  tlS)  per  mile:  but  ctcd  tbb< 
was  less  than  any  other  elTeetlve  method  of  altalnlug  the  object  BOnght,  and  wni 
!(«■  than  oue-tblnl  that  due  to  the  loss  of  the  broken  stone  which  wonld  occur  )f 
It  were  allowed  to  ,mue  directly  In  eontaet  with  tlie  sand.  For  further  partlenU i >- 
»#e  Hhaler,    "Anterleaii    lIlEhways."    p.    IBS, 
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"If  the  stones  have  beeii  separated  into  two  or  three  different 
sizes  the  largest  size  should  compose  the  bottom  layer,  the  next  size 
the  second  layer,  etc.  The  surface  of  each  course  or  layer  should 
be  thoroughly  and  repeatedly  rolled  and  sprinkled  until  it  becomes 
firm,  compact  and  smooth.  The  first  layer,  however,  should  not 
be  sprinkled,  as  the  water  is  liable  to  soften  the  foundation.  The 
rolling  ought  to  he  first  done  along  the  side  lines,  gradually  working 
towards  the  center  as  the  job  is  being  completed.  In  rolling  tiie 
last  course  it  is  well  to  begin  by  rolling  first  the  shoulderings  or  the 
side  roads  if  such  exist. 

"A  coat  of  three-quarter-inch  stone  and  screenings,  of  sufficient 
thickness  to  make  a  smooth  and  uniform  surface,  should  compose 
the  last  course,  and,  like  the  other  layers,  should  he  rolled  until  per- 
fectly firm  and  smooth.  As  a  final  test  of  perfection,  a  small  stone 
placed  on  the  surface  will  be  cnished  before  being  driven  into  the 
material, 

"If  none  of  the  stones  used  be  lai^r  than  will  pass  through  a 
two-inch  ring  they  can  be  spread  on  in  layers  as  above  described 
without  separating  them  by  screens.  Water  and  binding  material 
— atone  screenings  or  good  packing  gravel— can  be  added  if  found 
necessary  for  proper  consolidation.  Earth  or  clay  should  never  he 
used  for  a  binding  materinl.  Enough  water  should  be  sprinkled  on 
to  ^vash  in  and  fill  all  voids  between  the  broken  stones  with  bind- 
ing material,  and  to  leave  such  material  damp  enough  to  insure  its 
setting  or  compacting. 

"Rollers. — If  a  road  is  built  of  tough,  bard  stone,  and  if  the 
binding  material  has  the  same  characteristics,  a  steam  roller  is 
essential  for  speedy  lesiiits.  A  horse  roller  may  be  used  to  good 
advantage  if  the  softer  varieties  of  stone  are  employed.     For  gen- 
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Fig.  20.    Stone  on  a  macadam  road  firmly  wedged  and  packed  togetber.    Smnll 

Btonea,  gravel,  dirt  or  sand.  If  mixed  witb  tbe  Btooe  or  spread  on  tbe  surface 

before  rolling,  prevent  Its  being  thorougbly  wedg«d  and  packed. 

eral  purposes,  a  roller  weighing  from  eight  to  twelve  tons  is  Buffl- 
cient  in  size.  Heavier  weights  are  difficult  to  handle  upon  unim- 
proved surfaces."* 


(/)     The  Construction  of  Telford  Stone  Roads. 

As  already  noted,  the  most  important  difference  between  Mac- 
adam and  Telford  roads  relates  to  the  propriety  or  necessity  of  a 
paved  foundation  beneath  the  crust  of  broken  stone.  Telford  advo- 
cated this  principle,  while  Macadam  strongly  denied  its  advantagee. 

No  properly  constructed  Telford  roads  have  been  built  in  In- 
diana. In  several  of  the  southern  counties  roads  have  been  built 
by  making  the  bottom  course,  five  or  six  inches  in  thickness,  of  large 
pieces  of  stone  and  the  upper  portion  of  either  gravel  or  smaller 
fragments  of  crushed  stone.  In  no  instance  were  the  stones  com- 
prising the  bottom  layer  properly  laid,  and  in  a  number  of  cases 
they  were  of  inferior  material,  such  as  sandstone  or  soft  limestona 
As  a  consequence  the  larger  pieces  have,  in  many  places,  worked  up 
to  the  top  and  have  made  the  road  very  rough  and  inferior  in  every 
way  to  macadam  roads  of  the  same  region. 

In  general  it  may  be  stated  that  the  more  costly  Telford  method 


CONSTRUCTION  OF  STONE  BOAD6.  Ill 

of  oonstraetioii  should  not  be  used  except  where  the  road  passes 
through  a  low,  wet  region,  difficult  to  drain  by  under-ditdies.  In 
a  number  of  the  northern  counties  of  Indiana  where  the  roadbed 
passes  over  the  sites  of  old  lakes  or  swamps,  the  Telford  system 
will  be  found  preferable.  In  many  such  places  solid  and  reliable 
roadbeds  can  only  be  secured  by  the  use  of  this  system. 

In  making  a  Telford  road  the  surface  for  the  foimdation  is  pr^ 
pared  in  the  same  manner  as  for  a  macadam  road.  A  layer  of 
broken  stone  is  then  placed  on  the  roadbed  from  five  to  eight  inches 
in  depth,  depending  upon  the  thickness  to  be  given  the  finished 
road.  As  a  rule  this  foimdation  should  form  about  two-thirds  of 
the  total  thickness  of  the  material.  The  stone  used  for  the  first 
layer  may  vary  in  thickness  from  two  to  four  inches  and  in  length 


Fig.  21.    Transverse  section  of  telford  road  with  macadam  surface. 

from  eight  to  12  inches.  The  thickness  of  the  upper  edges  of  the 
stones  should  not  exceed  four  inches.  They  should  be  set  hy  hcmd 
on  their  broadest  edges  lengthwise  across  the  road,  breaking  joints 
as  much  as  possible.  All  projecting  points  should  then  be  broken 
off,  the  interstices  or  cracks  filled  with  stone  chips,  and  the  whole 
structure  wedged  and  consolidated  into  a  solid  and  complete  pave- 
ment. Upon  this  pavement  layers  of  broken  stones  are  spread  and 
treated  in  the  same  way  as  for  a  macadam  road. 

(gr)     The  Maintenance  of  Improved  Roads, 

All  roads,  whether  of  dirt,  gravel  or  stone,  require  constant  at- 
tention if  they  are  to  remain  in  good  condition.  The  effects  of 
travel  or  weather  on  the  best  of  them  are  soon  to  be  noticed. 

The  method,  so  common  in  Indiana,  of  not  improving  a  road 
until  it  is  in  bad  condition,  is  a  very  harmful  one ;  for  not  only  do 
the  travelers  have  to  put  up  with  a  poor  road  during  the  time  of  its 
bad  condition,  but  the  ultimate  cost  of  repairs  is  much  greater. 

In  France,  where  some  of  the  best  stone  roads  of  the  world  occur, 
men  are  kept  constantly  at  work  making  repairs  as  soon  as  needed. 
To  each  of  these  men,  known  as  cantonniers,  a  section  of  a  road  is 
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assigned,  to  which  he  gives  his  entire  time.  He  is  expected  to 
break  and  apply  the  stone  needed,  to  attend  to  the  ditches  and 
drains,  and  to  keep  the  sides  of  the  road  free  from  weeds  and  rub- 
bish. Each  man  provides  his  own  tools,  and  six  or  eight  of  them 
are  imder  the  charge  of  a  chief,  who  has  a  shorter  section  of  the 
road  to  look  after,  in  order  that  he  may  give  some  time  to  the  over- 
seeing and  directing  of  the  subordinates.  It  is  the  same  system 
that  we  see  employed  upon  every  railroad  in  the  United  States, 
where  section  hands  are  constantly  at  work,  not  only  making  re- 
pairs where  there  is  a  break,  but  ever  strengthening  the  weaker 
spots  to  prevent  the  breaks.  A  section  gang  to  each  six  or  eight 
miles  of  railway  is^one  of  the  first  accessories  or  requirements  of 
the  newest  and  best  railroads,  as  well  as  those  of  second  and  third 
class.  Country  roads  and  highways  were  in  existence  centuries 
before  railways  were  dreamed  of,  and  are  of  far  greater  importance 
to  any  farming  community  than  are  the  latter.  It  would  seem  that 
the  farmers  would  learn  a  lesson  from  the  work  of  the  section 
gangs,  and  apply  the  same  principles  of  maintenance  to  the  high- 
ways which  they  travel  every  day. 

"A  stitch  in  time  saves  nine''  is  a  proverb  which  is  especially 
adapted  to  the  maintenance  of  roads.  As  soon  as  a  depression  or 
hollow  appears  in  the  road  surface  and  is  noticeable  by  the  presence 
of  a  pool  of  water  after  a  rain,  the  mud  should  be  scraped  from  the 
hole  and  the  latter  refilled  with  broken  stone  or  gravel,  as  the  case 
may  be,  and  then  thoroughly  tamped  or  rolled  to  form  a  surface 
uniform  with  the  remainder  of  the  roadway.  If  such  depressions 
are  allowed  to  go  unrepaired,  the  collected  water  soon  soaks  into  the 
road  and  softens  tlie  surface,  so  that  each  passing  vehicle  digs  deep- 
er and  wider  the  rut.  The  bonds  between  the  fragments  of  stone 
or  gravel  are  loosened  and  they  are  easily  displaced  by  the  horses' 
hoofs.  Once  begun  and  neglected,  this  unraveling  process  goes  on 
at  a  rapidly  increasing  rate.  What  in  the  beginning  was  a  small 
depression,  easily  repaired  with  a  few  shovelfuls  of  stone,  quickly 
develops  into  a  large  sized  hole,  requiring  many  times  the  material 
and  labor  to  repair. 

Oftentimes  such  a  hole  is  filled  up  with  large  pieces  of  stone  or 
gravel  and  left  untamped.  In  most  cases  it  would  be  better  to 
dump  such  material  into  the  side  ditch  than  into  the  hole,  since 
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such  stones  do  not  wear  uniformly  with  the  rest  of  the  material, 
but  produce  lumps  and  ridges,  and  usually  result  in  making  two 
holes  instead  of  filling  one.  Indeed,  the  result  of  any  mending  of 
a  stone  or  gravel  road  depends  largely  on  the  skill  of  the  workman 
making  the  repair  so  that  the  surface  of  the  new  portion  may  be 
exactly  in  its  proper  level.  If  higher  or  lower,  the  repair  will  be 
only  temporary,  since  a  pit  will  form  in  the  old  position  if  it  be  too 
low,  or  other  pits  will  be  formed  alongside  of  it  if  the  surface  be 
left  too  high. 

"Where  the  material  of  the  road  surface  is  very  hard  and  dur- 
able, a  well  constructed  road  may  wear  quite  evenly  and  require 
hardly  any  attention,  beyond  ordinary  small  repairs,  until  worn 
out.  It  is  now  usually  considered  the  best  practice  to  leave  such  a 
road  to  itself  until  it  wears  very  thin,  and  then  renew  it  by  an  en- 
tirely new  layer  of  broken  stone  placed  in  the  worn  surface  and 
without  in  any  way  disturbing  that  surface. 

"H  a  thin  layer  only  of  material  is  to  be  added  at  one  time,  in 
order  that  it  may  unite  firmly  with  the  upper  layers  of  the  road, 
it  is  usually  necessary  to  break  the  bond  of  the  surface  material  be- 
fore placing  the  new  layer,  either  by  picking  it  up  by  hand  or  by  a 
steam  roller  with  short  spikes  in  its  surface,  if  such  a  machine  is  at 
hand.  Care  should  be  taken  in  doing  this,  however,  that  only  the 
surface  layer  be  loosened,  and  that  the  solidity  of  the  body  of  the 
road  be  not  disturbed,  as  might  be  the  case  if  the  spikes  are  too 
long." 

By  the  first  of  November  of  any  year  all  improved  roads  built 
and  thrown  open  to  traffic  prior  to  September  first  of  that  year, 
which  have  not  been  properly  rolled  or  compacted,  will  be  found  to 
have  three  gullies  or  furrows  alon«;  their  surface,  with  two  ridges 
intervening,  and  also  with  an  additional  ridge  on  each  side.  Two 
of  the  furrows  arc  caused  bv  the  wheels  of  the  vehicles  and  the 
hoofs  of  teams,  while  the  third  and  more  shallow  one  has  been  worn 
by  the  travel  of  horses  hitched  to  single  buggies.  In  these  furrows 
the  rainfall  and  melting  snow  of  the  coming  winter  and  spring  is 
sure  to  accumulate  and  weaken  the  surface  covering.  All  new 
roads  should  be  carefully  gone  over  during  Xovember  or  December 
and  the  ridges  leveled  and  the  furrows  filled,  either  by  hand  rakes 
or  by  passing  some  form  of  scraper  with  converging  flanges  over  the 

*— Geology. 


114  BEPOBT    OF   8TATB   GEOLOGIST. 

road,  so  that  the  materials  of  the  ridges  may  be  drawn  back  into  the 
furrows  from  which  they  have  been  cast  out  by  traffic.  A  simple 
and  tolerably  effective  instrument  for  this  purpose  may  be  made  by 
taking  a  large,  heavy  wagon  tire  and  loading  it  with  a  bar  of  iron 
or  other  weight  strapped  across  the  middle.  Ttis,  when  dragged 
by  a  horse  along  the  roadway,  will  level  the  surface.  If  a  heavy 
roller  could  then  be  passed  over  the  road  several  times  it  will  be  in 
fair  condition  for  the  first  winter,  which  is  the  worst  one,  from  a 
wear-out  standpoint,  which  it  usually  has  to  undergo. 

Wide  tires  should  be  used  on  all  heavy  vehicles  which  traverse 
improved  roads.  A  four  or  fivo-inch  gravel  or  stone  road  will  last 
longer  without  repair  when  wide  tires  are  used  than  an  eight  or 
ten-inch  road  of  the  same  material  where  the  heavy  traffic  is  mainly 
by  narrow-tired  wagons.  Wide  tires  not  only  prevent  the  catting 
of  roads  into  narrow  ruts,  but  they  are  of  advantage  in  compacting 
the  surface.  It  has  also  been  proven  by  careful  tests  that  much 
heavier  loads  can  be  hauled  by  the  same  team  or  power  on  wide- 
tired  wagons  than  on  narrow-tired  ones.  These  tests  were  made  at 
the  Missouri  Agricultural  Experiment  Station,  the  reports  showing 
that: 

(1)  "A  large  number  of  tests  on  meadows,  pastures,  stubble 
land,  com  ground,  and  plowed  ground  in  every  condition,  from  dry, 
hard  and  firm  to  very  wet  and  soft,  show,  without  a  single  excep- 
tion, a  large  difference  in  draft  in  favor  of  the  broad  tires.  This 
difference  ranged  from  17  to  120  per  cent. 

(2)  "Gravel  road.  In  all  conditions  of  the  gravel  road,  except 
wet  and  sloppy  on  top,  the  draft  on  the  broad-tired  wagon  was  very 
much  less  than  that  of  the  narrow-tired  wagon.  Averaging  the  six 
trials,  a  load  of  2,482  pounds  could  be  hauled  on  the  broad  tires 
with  the  same  draft  required  for  a  load  of  2,000  pounds  on  the  nar- 
row tires." 

All  gutters,  side  ditches  and  other  surface  drains  along  improved 
roads  should  be  kept  open,  by  going  over  them  at  least  once  a  year 
and  removing  the  earth  and  other  rubbish  which  has  accumulated. 
More  damage  is  done  to  roads  by  water  which  flows  from  filled  up 
or  imperfectly  constructed  ditches  on  to  the  roadway  than  by  any 
other  source.  In  several  counties  of  southern  Indiana  where  there 
were  "cloud  bursts"  or  excessive  rainfalls  in  the  summer  of  1905, 
damage  to  the  amount  of  thousands  of  dollars  was  done  the  roads  by 
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water  miming  down  their  center  in  great  streams,  simply  because 
the  side  ditches  had  been  neglected  and  were  so  filled  up  that  they 
were  useless.  No  weeds  should  be  allowed  to  grow  in  these  ditches, 
as  their  presence  stops  or  retards  the  silt  and  mud  being  carried 
down,  and  their  decay  also  adds  to  the  rubbish  which  collects. 

Finally,  it  may  be  said  that  repairs  on  the  roads  should  be  main- 
ly done  in  the  spring  after  the  alternate  freezing  and  thawing 
period  has  ended,  for  it  is  then  that  the  weak  spots  are  most  easily 
found ;  but  the  great  mistake  of  letting  all  repairs  go  till  that  time 
should  not  be  made.  The  principal  need  of  the  improved  road  is 
daily  care,  and  "the  sooner  we  do  away  with  the  system  of  'working 
out'  our  road  taxes,  and  pay  such  taxes  in  money,  the  sooner  will  it 
be  possible  to  build  improved  roads  and  to  hire  experts  to  keep 
them  constantly  in  good  repair.  Eoads  could  then  secure  attention 
when  such  attention  is  most  needed.  If  they  are  repaired  only 
annually  or  semi-annually  they  are  seldom  in  good  condition,  but 
when  they  are  given  daily  or  weekly  care  they  are  most  always  in 
good  condition,  and,  moreover,  the  second  method  costs  far  less 
than  the  first.  A  portion  of  all  levy  tax  money  raised  for  road 
purposes  should  be  used  in  buying  improved  road  machinery,  and 
in  constructing  each  year  a  few  miles  of  improved  stone  or  gravel 
roads." 

(h)     The  Cost  of  Improved  Roads, 

The  initial  cost  of  an  improved  road  depends  upon  the  cost  of 
material,  labor,  machinery,  the  width  and  depth  to  which  the  sur- 
face material  is  to  be  spread  on,  and  the  method  of  construction. 
All  of  these  are  variable  factors — so  much  so  that  it  is  impossible 
to  name  the  exact  amount  which  a  mile  of  a  certain  kind  of  road 
in  any  cotmty  will  cost,  unless  the  specifications  are  at  hand. 

From  the  statistics  gathered  from  the  different  counties  we  find 
that  the  average  mile  of  gravel  road  in  the  State  heretofore  con- 
structed has  cost  $1,403  and  the  average  mile  of  stone  road  $2,221. 
That  these  figures  are  too  high,  taking  into  consideration  the  qual- 
ity of  the  roads  put  off  on  the  people,  no  one  will  deny  who  has 
traveled  over  the  roads  of  different  parts  of  the  State.  In  cer- 
tain counties,  as  high  as  $4,000  per  mile  has  been  paid  for  gravel 
roads  within  the  past  five  years;  while  many  stone  roads  have 
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been  let  at  $3^000  or  more  per  mila  The  average  road  con- 
tractor is  not  in  business  for  his  health,  and  where  the  county 
eommissioners  and  county  engineer  are  limited  in  knowledge  as 
to  road  improvement  or  Avhere  they  can  be  manipulated  in  any 
manner  by  the  contractor,  the  public  is  apt  to  pay  dearly  for  an 
inferior  grade  of  improved  road. 

Where  the  surface  material  does  not  have  to  be  hauled  over  four 
miles,  the  best  of  gravel  roads  should  be  built  in  Indiana  for 
$1,500  per  mile,  and  the  best  of  limestone  macadam  roads  for 
$2,000.  Where  the  material  has  to  be  shipped  in  by  rail  from  a 
distant  spurce  the  additional  cost  should  not  exceed  $200  per  mile. 
These  figures  are  in  excess  of  those  given  by  Prof.  Latta  in  1898, 
from  data  gathered  from  numerous  farmers,  as  he  estimated  * 
that  the  average  cost  of  converting  the  common  public  roads  into 
improved  highways  would  be  $1,146  per  mile.  This  cost  was 
based  largely  upon  estimates  furnished  for  gravel  roads,  and  prin- 
cipally in  the  northern  part  of  the  State  where  gravel  is  more 
plentiful  than  in  the  south.  The  price  of  labor  and  machinery  is 
also  higher  now  than  then. 

The  prices  paid  for  road  improvement  in  certain  other  states 
has  been  given  by  Eldridge  as  follows :  "First-class  single  track 
stone  roads,  9  feet  wide,  have  been  built  near  Canandaigua,  N. 
Y.,  for  $900  to  $1,000  per  mile.  Many  excellent  gravel  roads 
have  been  built  in  New  Jersey  for  $1,000  to  $1,300  per  mile. 
The  material  of  which  they  were  constructed  was  placed  on  in  two 
layers,  each  being  raked  and  thoroughly  rolled,  and  the  whole  mass 
consolidated  to  a  thickness  of  eight  inches.  In  the  same  State 
macadam  roads  have  been  built  for  $2,000  to  $5,000  per  mile, 
varying  in  width  from  nine  to  20  feet  and  in  thickness  of  ma- 
terial from  four  to  12  inches.  Telford  roads  14  feet  wide  and  10 
to  12  inches  thick  have  been  built  in  Isew  Jersey  for  $4,000  to 
$6,000  per  mile.  Macadam  roads  have  been  built  at  Bridgeport 
and  Fairfield,  Conn.,  18  to  20  feet  wide,  for  $3,000  to  $5,000 
per  mile.  A  Telford  road  IG  feet  wide  and  12  inches  thick  was 
Imilt  at  Fanwood,  N.  J.,  for  $9,500  per  mile.  Macadam  roads 
have  been  built  in  Khodc  Tsbiiid,  10  to  20  feet  wide,  for  $4,000 
to  $5,000  per  mile. 

♦See  p.  82. 
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(z)     The  Co7istruction  of  Vitrified  Brick  Roads. 

Within  the  past  three  years  58+  miles  of  the  public  roads  of 
Cuyahoga  County,  Ohio,  have  been  improved  with  vitrified  brick 
as  the  surfacing  material.  From  .statistics  kindly  furnished  me 
by  Mr.  Wm.  H.  Evers,  County  Surveyor,  I  learn  that  the  total 
cost  of  these  roads  was  $1,426,711,  or  an  average  of  $24,500  per 
mile.  These  roads  are  all  outside  of  the  city  of  Cleveland,  which 
is  located  in  the  county.  The  width  of  the  paved  portion  is  14 
feet,  the  average  ex)st  of  the  vitrified  block  used  being  $16.00  per 
thousand,  and  the  average  distance  of  hauling  from  the  railway 
spurs,  three  miles.  The  following  cut  of  a  cross  section  of  one  of 
the  roads  shows  the  main  features  of  its  construction : 

The  roads  were  built  imder  an  Ohio  law  which  provides  that, 
in  addition  to  the  levy  regularly  authorized  for  road  and  bridge 
purposes,  the  county  commissioners  may  assess  an  additional  levy 
of  one-half  mill  on  each  dollar  of  valuation  of  taxable  property  in 
the  county,  to  provide  a  fund  for  the  permanent  improvement  of 
state  and  county  roads.  From  such  fund  40  to  70  per  cent  of  the 
cost  of  such  roads  shall  be  paid,  while  not  to  exceed  60  per  cent, 
shall  be  paid  from  the  taxes  raised  by  assessments  against  the 
land  abutting  the  roads  improved,  such  assessments  to  be  paid  in 
ten  equal  installments.  No  road  shall  be  improved  until  after  a 
petition,  signed  by  the  owners  of  a  majority  of  the  front-footage 
of  land  abutting  such  road,  shall  have  been  made. 

The  county  commissioners  of  Cuyahoga  County  form  an  assess- 
ing board  and  have  levied  on  the  adjoining  property  of  the  various 
roads  improved  from  30  to  60  per  cent  of  the  total  cost  of  the 
same,  according  to  benefits,  paying  the  balance  of  the  cost  of  the 
work  out  of  the  fund  provided  by  the  half-mill  tax  which,  in  that 
county,  approximates  $90,000  per  annum.  The  traction  railway 
companies  along  the  thoroughfares  are  required  to  brick-pave  a  15- 
foot  strip  for  double  tracks  for  a  distance  of  four  and  a  half  miles. 

Mr.  Evers,  in  a  recent  address,  stated  that  "Cuyahoga  County 
will  annually  improve  about  ten  miles  of  rond,  at  an  expense  ap- 
proximating $20,000  per  mile.  With  this  continual  amount  of 
work,  in  surfacing  our  hisrhways,  the  county  will  soon  have  every 
main  thoroughfare  paved,  and  will  endeavor  to  construct  the  same 
to  conform  to  theoretical  principles  and  the  best  practical  experi- 
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ences,  bo  that  the  people  of  the  Middle  West  can  not  only  look  to 
Cuyahoga  County  as  the  brick-paving  center,  but  will  be  able  to 
point  to  our  methods  of  building  roads  as  giving  the  best^  the  most 
permanent  and  popular  improved  highways.''* 

*For  standard  speciflcations  for  the  constmctlon  of  brick  paTementa  or  brick 
roads  see  the  29th  (1904)  Annual  Report  of  this  Department,  p.  541. 


Section  V. 

THE  GEOLOGIC  DISTRIBUTION  OF  THE  ROAD 

MATERIALS  OF  INDIANA. 


By  W.  S.  Blatchley. 


Compared  with  many  other  states,  Indiana  is  rich  in  road  build- 
ing materials.  While  the  northern  two-thirds  of  the  State  is  al- 
most everywhere  covered  with  a  heavy  mantle  of  drift  which  hides 
the  underlying  rocks  and  renders  them  imattainable  for  macadam- 
izing purposes,  much  of  this  till  or  drift  material  is  gravel  of  excel- 
lent quality  which  has  long  been  more  or  less  utilized  for  road 
improvement  Along  the  Wabash  River  and  larger  streams  of 
this  section  of  the  State  there  are  also,  in  places,  a  number  of  ex- 
posures of  limestone,  either  Niagara  or  Comiferous,  which  have 
furnished  and  will  continue  to  furnish  large  quantities  of  excellent 
road  metal.  In  this  northern  Indiana  region  only  a  few  counties 
in  the  extreme  northwestern  portion  of  the  State  are  devoid  of  both 
gravel  and  stone  and  have  to  import  all  of  the  materials  used  in 
the  improvement  of  their  roads.  These  are  Lake,  Porter,  Laporte 
and  the  greater  parts  of  Starke,  Pulaski  and  Jasper  counties. 

In  the  southern  half  of  the  State  most  of  the  counties  contain 
outcrops  of  limestone  or  fluviatile  deposits  of  gravel,  suitable  for 
road  improvement.  In  the  southwestern  corner  there  are  some 
half  dozen  counties,  as  Posey,  Vanderburgh,  Warrick,  Gibson, 
Pike  and  Dubois,  which  have  hitherto  imported  most  of  their  road 
material.  Other  than  these,  the  present  report  will  show  that  each 
county  of  the  State  contains  either  gravel  or  stone  suitable  in  qual- 
ity and  sufficient  in  quantity  for  the  improvement  of  its  roads. 

When  we  take  into  consideration  that  thousands  of  square  miles 
in  Illinois,  Iowa,  Missouri,  Kansas  and  other  states  to  the  west 
are  utterly  devoid  of  either  stone  or  gravel,  we  can  the  more  read- 
ilv  understand  that  Indiana  is  particularlv  well  blessed  with  ma- 
terials  for  the  improvement  of  her  highways. 

(120) 
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Gravel  Deposits^  of  the  State. 

By  far  the  most  widely  distributed  road  material  in  the  State  is 
gravel.  This  occurs  in  greater  or  less  quantity  in  every  county  of 
the  drift  covered  area,  and  frequently  along  the  streams  of  the 
drif tless  area.  The  greater  part  of  this  gravel  is  of  glacial  origin, 
i.  e.,  it  was  brought  in  and  was  deposited  on  or  near  the  spot  where 
it  now  lies  by  a  great  moving  mass  of  ice  called  a  glacier. 

(a)     Olacial  Gravel  Deposits. 

A  careful  study  of  the  drift  deposits  of  Indiana  has  proven 
that  there  were  several  distinct  glacial  invasions  of  the  State.  The 
great  ice  sheet  which  was  first  formed  several  times  advanced,  and 
as  often,  by  an  increase  in  the  temperature  of  the  region  which  it 
entered,  melted  and  receded,  its  retreat  or  recession  being  each 
time  as  gradual  as  its  advance  had  been. 

The  first  invasion  of  Indiana  by  one  of  these  glacial  lobes  was 
from  the  elevated  districts  to  the  east  and  south  of  Hudson's  Bay. 
It,  in  time,  covered  a  greater  area  of  the  State  than  any  one  of 
those  which  followed.  When  this  glacier  had  assumed  its  maxi- 
mum size,  its  southern  or  front  edge  extended  across  the  north- 
western comer  of  Pennsylvania  and  central  Ohio  to  a  point  a  little 
southeast  of  Cincinnati,  where  it  crossed  the  Ohio  River  into  Ken- 
tucky. Passing  through  Campbell,  Kenton,  Boone,  Henry  and 
Oldham  counties,  of  that  State,  on  a  line  nearly  parallel  with  the 
Ohio  River  and  some  five  to  eight  miles  south  of  that  stream,  it 
recrossed  and  entered  Clark  County,  Indiana,  a  little  above  Louis- 
ville, Kentucky.  Turning  abruptly  northward,  it  passed  through 
western  Clark,  northeastern  Washington,  central  Jackson  and  east- 
em  Brown  counties,  a  distance  of  about  50  miles.  The  course  is 
then  westward  for  about  30  miles,  through  northern  Brown  and 
northern  Monroe  counties.  In  northwestern  Monroe  County  it 
makes  an  abrupt  turn  to  the  south  and  leads  through  western  Mon- 
roe, eastern  Greene,  western  Martin  and  northwestern  Dubois 
counties.  From  southwestern  Dubois  the  course  is  south  of  west 
across  Pike,  Gibson  and  Posey  counties  to  the  extreme  southwest- 
em  comer  of  the  State. 

Since  this  first  or  oldest  glacier  covered  most  of  Illinois,  the 
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name  "IlHnoian"  has  been  given  to  the  drift  material  which  it 
brought  down.  The  terms  "older  glacier"  and  "older  drift"  are 
sometimes  also  used  when  referring  to  it  and  its  deposits.  It  ap- 
pears that  the  margin  of  this  first  ice  sheet  is  exposed  only  in  a 
few  counties  in  Indiana,  in  the  southwestern  and  southeastern  por- 
tions of  the  State,  the  remainder  being  covered  by  later  deposits  of 
drift  The  thickness  where  this  single  sheet  is  exposed  to  view 
averages  scarcely  more  than  30  feet,  or  less  than  one-fourth  the 
estimated  average  for  the  State. 

When  the  ice  of  this  first  glacial  invasion  melted  away,  its  drift, 
composed  of  a  motley  mass  of  materials,  exposed  to  the  agencies 
of  water,  wind  and  frost,  was  left  behind.  What  is  known  as  the 
"First  InterglaciaJ  IniervaV  then  ensued,  during  which  a  v^eta- 
tion  arose  on  the  surface  of  the  Ulinoian  drift  and  for  a  long 
period  flourished  and  decayed,  in  the  manner  as  does  the  vegeta- 
tion of  our  present  surface.  As  a  result  a  black  mold  or  soil  was 
gradually  formed,  which  is  now  concealed  beneath  deposits  of  silt 
called  *^oess"  in  southwestern  Indiana,  and  beneath  the  drift  of 
later  glacial  invasions  in  the  northern  part  of  the  State.  How 
long  this  "interval"  lasted  no  one  knows,  but  evidently  hundreds 
of  years,  as  shown  by  the  thickness  of  the  soil  mentioned  and  by 
other  evidence  which  the  geologist  can  take  into  account 

A  "Second  Glacial  Epoch"  or  invasion  then  occurred,  during 
which  the  ice  brought  down  much  thicker  deposits  of  drift  than 
in  the  first.  Of  it  in  Indiana  Prof.  Chamberlain  has  written  in 
part  as  follows :  "The  border  of  the  'newer  drift,'  slightly  ridged, 
may  be  traced  diagonally  across  the  northeastern  part  of  Mont- 
gomery County,  the  center  of  Hendricks,  the  northeast  comer  of 
Morgan,  the  southwest  portion  of  Johnson,  striking  the  basin  of 
the  East  White  River  near  Edinburg.  On  encountering  this  basin 
the  newer  drift  border  comes  in  association  with  the  remarkable 
fluvial  phenomena  of  'Collett's  Glacial  River.'  This  was  one  of 
the  great  avenues  of  discharge  from  the  ice  border,  and  has  left 
its  record  in  broad  belts  of  gravel  gathering  into  a  great  trunk 
stream.  The  edge  of  the  newer  drift  sheet  is  interrupted  and  ob- 
scured by  these  fluvial  deposits,  but  it  seems  to  have  formed  a  lobe, 
reaching  down  the  basin  into  Jennings  County,  the  glacial  river 
lying  on  its  western  border.     The  eastern  edge  of  the  loop  runs 
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north  diagonally  across  Decatur  County,  the  southeastern  portion 
of  Eush,  the  northwestern  part  of  Fayette,  and  of  Wayne,  in  the 
northern  portion  of  which,  and  the  southern  part  of  Eandolph,  it 
recurves  to  the  southeast  to  form  the  Great  Miami  Loop  in  Ohio."* 

Tte  gravel  deposits  of  the  State  form  a  very  large  percentage  of 
the  morainic  material  or  till  which  was  dropped  where  it  now  lies 
by  the  melting  of  one  or  more  of  these  great  ice  sheets  or  glaciers 
which  thus  invaded  Indiana.  In  the  process  of  retreating,  each  of 
the  several  great  glaciers  deposited  its  load  of  gravel  and  other  ma- 
terial under  different  conditions.  These  deposits,  according  to 
their  form  or  manner  of  distribution,  are  known  by  different 
names,  as  till  or  drift  sheet,  moraines,  eskars,  drumlins,  etc. 

Till  or  drift  sheet  is  the  name  given  to  the  great  mass  of  com- 
mingled coarse  and  fine  materials  which,  when  the  ice  melted,  filled 
up  the  old  valleys  and  covered  the  plains  to  a  varying  depth  with 
a  broad  sheet  which  yet  occurs  over  all  parts  of  the  glaciated  or  old 
ice  covered  district,  except  where  it  has  been  eroded  or  swept  away 
by  streams.  This  till  varies  much  in  its  composition,  and  in  In- 
diana averages  about  130  feet  in  thickness.  Over  the  greater  part 
of  its  area  bores,  wells  and  other  excavations  made  in  it  show  its 
upper  portion  to  be  made  up  of  layers  of  material  arranged  about 
as  follows:  soil,  yellow  clay,  blue  clay,  gravel.  Oftentimes  a  layer 
of  sand  of  varying  thickness  intervenes  between  the  blue  clay  and 
gravel.  Again  the  gravel  lies  just  beneath  the  soil  or  the  upper- 
most layer  of  clay.  Thus  the  top  of  the  gravel  lies  at  various 
depths  below  the  surface,  and  the  bed  of  gravel  varies  greatly  in 
thickness. 

Where  this  drift  gravel  has  been  exposed  along  streams  or  where 
it  lies  close  enough  to  the  surface  that  it  can  be  easily  reached  by 
stripping,  it  often  affords  large  deposits  of  excellent  road  material. 
It  is  in  many  places  mixed  with  sufficient  oxide  of  iron,  carbonate 
of  lime  or  other  cementing  matter  to  cause  the  pebbles  to  adhere 
and  pack  quickly  when  exposed  to  the  pressure  of  traffic.  The 
pebbles  composing  it  are  largely  (40  to  70  per  cent  of  them) 
rounded  fragments  of  igneous  rocks,  diorite,  diabase,  syenite, 
granite,  etc.,  derived  from  outcrops  and  exposures  in  British  Amer- 
ica and  northern  Michigan,  over  which  the  glacier  moved  in  its 

*"The  Terminal  Moraine  of  the  Second  Glacial  Epoch."  in  Third  Ann.  Rep. 
U.  S.  Qeol.  Surr.,  1883,  333. 
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journey  southward.  The  remainder  are  mostly  of  limestone,  de- 
rived from  the  ledges  of  that  sedimentary  rock  in  Michigan  and 
northern  Indiana.  In  many  places  there  is  too  large  a  proportion 
of  clay  or  sand  mixed  with  the  gravel  to  allow  of  its  use  as  a  road 
material  unless  it  he  screened. 

Moraines  consist  of  large,  irregular  masses  of  dehris  shoved  for- 
ward by  the  glacier  or  melted  out  of  it  along  its  front  They  are 
usually  in  the  form  of  ridges,  and  mark  the  lines  where  the  edges 
of  the  glaciers  rested  for  some  time  and  allowed  the  material  car- 
ried by  it  to  be  dropped  in  quantity.  These  moraines  contain 
usually  much  less  clay  and  sand,  and  a  larger  proportion  of  gravel 
and  boulders  than  the  sheet-like  deposits  of  till  above  mentioned. 
During  one  of  the  later  glacial  invasions  of  the  State^  the  front  of 
the  ice  sheets  instead  of  being  straight,  was  divided  into  a  series  of 
large  lobes,  to  which  distinguishing  names  have  been  given  by 
glacial  geologists.  At  the  junction  of  these  lobes  great  interlobate 
moraines  were  formed.  ''One  of  these,  occupying  the  line  between 
the  Saginaw  and  Erie-Maumee  lobes,  leads  from  the  northeastern 
comer  of  Indiana  southwestward  to  Cass  County.  These  inter- 
lobate moraines  arc  generally  more  prominent  than  those  formed 
at  the  ends  of  the  lobes.  The  one  just  referred  to  has  a  few 
knolls  which  rise  nearly  200  feet  above  the  neighboring  basins, 
though  the  oscillations  in  level  between  knolls  and  basins  are  gen- 
erally less  than  50  feet.  One  of  the  most  prominent  moraines 
formed  at  the  end  of  an  ice  lobe  is  the  Valparaiso,  situated  north 
of  the  Kankakee  Basin,  in  northwestern  Indiana,  and  so  called 
from  the  city  of  Valparaiso,  located  on  it  It  was  formed  by  the 
Lake  Michigan  glacier  at  a  time  when  that  glacier  extended  but 
little  beyond  the  limit  of  the  shore  of  Lake  Michigan.  Another 
prominent  moraine,  known  as  the  Maxinkuckee,  leads  southward 
from  Michigan  past  South  Bend  to  Lake  Maxinkuckee,  and  thence 
eastward  to  join  the  great  interlobate  moraine  formed  between  the 
Saginaw  and  Erie  lobes.  It  was  formed  by  the  Saginaw  ice  lobe 
at  the  time  it  first  became  clearly  differentiated  from  the  Erie 
lobe."* 

These  large  interlobate  moraines  are  the  sources,  either  primarily 
or  secondarily  through  the  action  of  streams,  of  much  of  the  gravel 

•Leverett.— Water    Supply    and    Irrigation    Papers,    U.    S.    Geol.    Surv.    No.    2t 

1899,   p.  U. 
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suitable  for  road  materials  in  the  counties  of  the  northern  third 
of  the  State.  More  commonly,  in  the  other  drift  covered  counties, 
the  moraines  are  in  the  form  of  slight  ridges  which  may  be  cov- 
ered with  soil  but  show  here  and  there  projecting  boulders.  In 
general  it  may  be  said  that  such  moraines  afford  better  sites  for 
gravel  pits  from  which  road  materials  are  to  be  obtained  than  the 
till,  since,  as  above  mentioned,  they  are  usually  much  freer  from 
sand  and  clay. 

Eskars  are  narrow,  elongated  ridges  of  rudely  stratified  coarse 
and  fine  gravel,  sand  and  water-worn  stones,  which  almost  always 
extend  in  the  direction  of  the  ice  movement.  They  occur  usually 
over  lands  lower  than  the  moraines,  and  are  supposed  to  have  been 
formed  in  the  caves  or  waterways  beneath  the  ice,  through  which 
the  ancient  subglacial  streams  found  their  way.  They  were  doubtr 
less  formed  in  part,  ilso,  by  the  gushing  streams  from  the  ends  of 
rapidly  melting  glaciers.  They  often  occur  in  connection  with 
moraines  and  contain  large  and  useful  deposits  of  gravel,  and  also 
large  numbers  of  boulders,  which  might  be  crushed  and  used  for 
road  material.  Examples  of  eskars  will  be  noted  by  several  of  the 
assistants  in  the  subsequent  papers  descriptive  of  the  local  deposits 
in  the  different  counties. 

Drumlins  are  commonly  more  or  less  oblong,  smooth  featured 
liills,  having  their  longer  diameter  in  the  direction  of  the  move- 
ment of  the  glacier.  They  were  probably  formed  under  the  ice 
sheet,  and  not  far  from  its  melting  margin.  They  often  contain  a 
nucleal  or  central  mass  of  stratified  gravel  and  sand,  but  are  less 
liable  than  eskars  to  afford  goo<l  road  material.  But  few  of  them 
occur  in  the  glaciated  portion  of  this  State. 

In  searching  for  gravel  in  the  various  glacial  deposits  above  men- 
tioned one  can  not  put  much  dependence  in  the  character  of  the 
soil.  The  presence  of  any  distinct  uprise  or  ridge  in  the  surface 
affords  some  reason  to  expect  tliat  a  deposit  of  gravel  lies  beneath. 
By  following  along  streams  one  can  often  find  where  they  have 
cut  through  the  overlying  soil,  clay  or  sand  and  exj)osed  the  gravel. 
Groundhogs  or  other  burrowing  animals  often  throw  out  sufficient 
gravel  to  denote  its  presence.  The  best  method  of  exploration  is 
by  means  of  a  steel  rod  or  drill,  which  can  be  forced  through  gravel 
but  not  through  clay.  The  ordinary  post  hole  auger  may  be  made 
to  serve  its  purpose.     Where  useful  material  is  found  it  may  be 
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worked  in  open  pits,  preferably  by  the  use  of  the  steam  shovel ;  or 
if,  as  is  the  case,  in  some  parts  of  the  drift,  the  superficial  coating 
is  heavy,  it  may  be  necessary  to  resort  to  the  ordinary  methods  of 
the  miner,  but  even  in  these  cases  we  may  expect,  considering  the 
needs  of  the  country,  that  comparatively  cheap  road-building  ma- 
terials may  be  obtained.  In  general,  however,  it  will  probably  be 
better  to  enter  the  deposit  at  the  base  of  a  slope  at  the  level  of  a 
stream  bed,  so  that  water  may  be  had  for  washing,  if  that  process 
is  to  be  used,  and  natural  drainage  obtained. 

(b)     Fluvial  Ora/vel  Dep&sits. 

During  the  thousands  of  years  which  have  elapsed  since  the 
glacial  gravel  was  dropped  in  Indiana  by  the  melting  ice,  much  of 
it  has  been  washed  hitber  and  thither  by  streams.  In  the  valleys 
of  these  streams,  both  large  and  small,  are  now  to  be  found  some 
of  the  largest  and  most  available  deposits.  Some  of  theee  have 
been  washed  out,  carried  onward  and  redeposited  perhaps  a  score 
of  times. 

Each  stream  in  the  State  is  continually  changing  its  course. 
Those  which  issued  from  the  foot  of  the  melting  ice  front  were 
many  of  them  much  greater  in  size  than  those  of  the  present  day. 
They  were  in  many  places  exceedingly  swift  and  torrential  in  their 
flow.  Under  the  abundant  supply  of  water,  the  width  of  the  flood 
grounds  or  valleys  in  many  instances  were  miles  in  extent.  Over 
these  flooded  areas  much  gravel  and  sand  was  carried,  assorted  and 
deposited  by  the  flowing  water.  As  the  stream  gradually  dimin- 
ished in  size  it  was  often,  by  dams  of  ice  or  other  obstruction, 
changed  from  side  to  side  of  its  former  valley.  Whenever  a 
change  was  made  it  eroded  some  of  the  old  gravel  deposits  and  car- 
ried them  down  to  new  locations.  A  close  examination  of  any  of 
the  larger  streams  in  the  drift  covered  area  of  the  State  will,  there- 
fore, show:  (1)  An  old  stream  bed  far  deeper  and  broader  than 
that  occupied  by  the  present  stream.  (2)  That  this  deep  and 
broad  stream  bed  is  filled  up,  often  scores  of  feet  in  depth,  by  the 
old  stream  deposit.  (3)  Into  this  old  deposit  the  shrunken  stream 
of  the  present  is  again  cutting  its  way,  and  annually  changing  to 
some  extent  its  course.  This  cutting  into  the  old  deposit  produces 
bluflFs  and  terraces  on  each  side. 
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Figure  23  is  an  ideal  section  across  a  stream  bed  in  the  drift  re- 
gion of  the  State,  in  which  6  6  is  the  old  stream  bed,  scooped  out 
by  the  moving  glacier  or  by  the  high  water  which  followed ;  the 
dotted  line  represents  the  highest  level  to  which  the  old  stream  de- 
posit accumulated,  and  the  shaded  portion  that  part  of  such  deposit 


Fig.  23.-    Ideal  section  across  a  river-bed  In  drift  region :  b  b  b,  old  river-bed  ; 
Ji,  tbe  present  river ;  t  ^  upper  or  older  terraces ;  V  t\  lower  terraces. 

which  still  remains.  The  upper  terraces  i  t  are  of  course  the  old- 
est, the  lower  ones  being  formed  as  the  shrinking  stream  cut  deeper 
and  deeper.  The  present  flood  plain  lies  between  t'  and  t'.  It  is 
in  the  terraces  and  flood  plains  of  the  present  streams  that  much 
of  the  available  gravel  of  many  of  the  drift  covered  counties  is  to 
be  found.  Especially  are  the  terraces  along  the  Wabash,  the 
Mississinewa  and  the  upper  course  of  the  West  Fork  of  White 
River  rich  in  these  deposits. 

Every  stream  in  the  State  has  gravel  bars  along  its  flood  plain 
and  beneath  the  shallow  water  of  its  bed.  In  a  number  of  places 
sand  and  gravel  pumps  are  at  work  sucking  up  the  materials  and 
assorting  them  by  screens.  They  are  then  utilized  for  building 
purposes,  concrete  and  road  materials.  Several  barges  with  pumps 
attached  are  at  work  in  AVhite  River  near  Indianapolis.  In  gen- 
eral everything  which  will  not  pass  through  a  two-inch  screen  is 
cast  aside.  The  materials  which  will  not  pass  through  a  seven- 
eighths-inch  screen  is  termed  gravel  and  is  used  for  concrete,  roads, 
etc.  That  which  passes  through  a  seven-eighths-inch  but  not 
through  a  three-eighths  is  called  pehble,  and  is  mainly  used  for 
roofing  purposes.  That  which  passes  through  a  No.  4,  or  threo- 
eighths-inch,  screen  is  sand,  used  for  plaster,  concrete  sidewalks,  etc. 

!Much  of  the  stream  gravel  hitherto  used  on  the  roads  of  the 
State  has  been  unscreened  and  was  mixed  with  far  too  great  a  per- 
centage of  sand.  In  some  places  the  gravel  was  too  clean,  i.  e., 
did  not  contain  enough  cementing  material  to  cause  it  to  pack  suf- 
ficiently on  the  roads.  Due  to  the  assorting  power  of  water,  the 
coarser  gravel  is  always  found  in  the  upper  end  of  the  bars. 
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In  some  instances  a  stream  has  so  changed  its  course  that,  in 
places,  it  now  flows  entirely  to  one  side  of  its  old  bed  and  alongside 
a  bluff  of  glacial  gravel  which  has  not  been  disturbed  since  it  was 
dropped  by  the  ice.  These  bluff  exposures,  where  not  too  heavily 
covered,  afford  rich  deposits  of  road  material.  From  them  the 
stream  erodes  great  quantities  of  gravel  during  each  freshet  and 
bears  it  down  to  form  new  bars. 

(c)     Oravels  of  Disintegration. 

In  the  unglaciated  portion  of  southern  Indiana  the  stream  or 
"creek  gravels,"  as  they  are  there  called,  are  mostly  derived  from 
the  oxidized  and  partly  decayed  country  rock,  and  may  be  termed 
"gravels  of  disintegration."  In  at  least  two  distinct  geological 
areas  these  creek  gravels  are  much  used  as  road  materials,  and  ex- 
perience has  proven  that  they  pack  easily  and  are  durable  under 
the  traffic  of  the  main  country  highways. 

Knohsione,  **  Creek  Gravels.**  * 

One  of  these  areas  is  that  of  the  Knobstone.  This  formation 
comprises  the  surface  or  country  rock  of  a  strip  of  territory  three 
to  38  miles  in  width,  extending  from  the  Ohio  River  southwest  of 
New  Albany  in  a  west  of  north  direction  to  a  point  a  few  miles 
south  of  Eensselaer,  Jasper  County.  Over  much  of  the  northern 
part  of  this  area  the  Knobstone  is  in  most  places  covered  by  a 
heavy  mantle  of  glacial  debris,  its  outcrops  being  exposed  only 
along  the  stream  valleys.  Exposures  of  the  Knobstone  are  known 
to  ocxtVLT  in  the  following  counties:  Harrison,  Floyd,  Clark,  Wash- 
ington, Scott,  Jackson,  Lawrence,  Monroe,  Brown,  Bartholomew, 
Johnson,  Morgan,  Owen,  Putnam,  Hendricks,  Marion,  Boone, 
Montgomery,  Clinton,  Tippecanoe,  Fountain,  Warren,  White,  Ben- 
ton and  Jasper.  In  the  first  ten  mentioned  counties  the  Knobstone 
almost  everywhere  comes  to  or  very  near  the  surface,  as  the  cover 
of  drift  is  either  wanting  or  very  thin.  The  rocks  of  the  Knob- 
stone proper  consist  of  blue-gray  shales,  shaly  sandstone,  sandstone 
and  rarely  a  little  limestone.  They  are  everywhere  too  soft  and 
brittle  to  be  utilized  as  road  material.  However,  they  contain, 
and  abundantly  in  places,  numerous  nodules  or  concretions  of 
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siderite  or  iron  carbosate,  many  of  them  of  considerable  size. 
These  are  usually  made  up  of  concentric  or  successive  layers,  like 
those  of  an  onion.  As  the  soft  shales  weather  away,  especially  in 
winter  and  spring,  by  the  action  of  alternate  freezing  and  thawing, 
these  nodules  are  left  exposed  on  the  slopes.  They  are  insoluble, 
but  in  time  they  break  up  or  flake  into  small  quadrangular  pieces 
an  inch  or  two  square  on  tlie  broad  surface  and  a  fraction  of  an 
inch  in  thickness.  Sometimes  the  surface  of  the  slope  is  so  thickly 
covered  with  theee  dark  brown  fragments  of  disintegrating  nodules 
of  iron  that  one  can  not  see  the  top  of  the  shale  beneath.  In  time 
these  are  washed  down  into  the  numerous  little  swales  or  gullies 
which  are  everywhere  to  be  found  along  the  slopes  of  exposed  shale, 
and  from  these  they  find  their  way  down  to  the  beds  of  the  larger 
creeks  and  streams  which  drain  the  region.  Mixed  with  these 
fragments  of  iron  nodules  are  drift  pebbles,  the  outwash  of  the 
glacial  regions  to  the  north,  and  also  angular  pieces  of  limestone 
from  the  formations  bordering  the  Knobstone. 

From  this  mixture  of  so-called  "creek  gravels"  many  miles  of 
improved  roads  have  l)een  constructed  in  Clark,  Floyd,  Scott, 
Washington,  Jackson  and  lirown  counties.  The  carbonate  of  iron 
present  acts  as  a  cement  to  bind  the  other  materials  together.  For 
this  reason  the  gravel  packs  very  quickly  and  compactly  into  a 
smooth  and  durable  road.  The  surface  of  the  road  made  from  this 
gravel  is  reddish  brown  in  color.  It  does  not  reflect  the  sunlight 
on  a  hot  summer  day  like  the  gray  or  whitish  roads  made  of  lime- 
stone or  drift  gravel,  and  is,  therefore,  more  agreeable  to  travel. 
Throughout  the  Knobstone  area  south  of  Morgan  County  these 
ironstone  gravels  oflFer  a  cheap  and  seemingly  durable  material, 
sufficient  in  quantity  to  improve  all  the  roads  of  the  region. 

Creek  Grarrh  of  the  Jfnrntcfshvrgh  Groiijt. 

Overlying  the  Knobstone  formation  and  underlying  the  oolitic 
limestone  to  the  west  is  the  Ifarrodsburgh  Group,  which  consists 
chiefly  of  limestones  containing  many  remains  of  crinoids.  Inter- 
mingled with  the  limestone  layers  are  thin  layers  of  shale  and  small 
quantities  of  flint.  In  the  limestone,  and  less  commonly  in  the 
shaly  layers,  quartz  geodcs  occur,  often  in  great  numbers.  These 
are  often  called  "muttonheads,''  and  range  in  size  from  a  pea  up 
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fo  two  feet  in  diameter.  They  consist  of  an  outer  crust  of  crystal- 
line quartz  or  quartz  and  chalcedony,  which  is  lined  or  entirely 
filled  with  crystals.  These  crystals  are  most  commonly  quartz  or 
calcite,  or  the  two  together,  frequently  quartz  lining  the  shell  and 
the  central  space  filled  with  calcite.  Several  other  minerals  often 
occur  in  smaller  quantities.  "These  geodes  are  supposed  to  occupy 
the  center  of  sponges  that  existed  in  the  seas  when  the  Keokuk 
(Harrodsburgh)  limestone  was  laid  down.  These  sponges  were 
hollowed  out  by  siliceous  solutions  and  then  lined  with  crystals  by 
deposition  from  the  same  or  some  other  mineral  solution."* 

So  abundant  are  these  geodes  that  in  places  the  gravel  bars  on 
the  creeks  of  the  Harrodsburgh  area  are  largely  composed  of  them 
or  of  their  fragments*.  Mixed  with  them  to  form  the  remainder  of 
the  gravel  are  pieces  of  chert  and  small,  more  or  less  angular  pieces 
of  the  partially  decayed  limestone;  also  many  fragments  of  crinoids 
and  other  fossils  of  the  limestone.  The  crust  of  the  geodes  being 
very  hard  and  the  limestone  furnishing  a  good  cementing  sub- 
stance, these  gravel  bars  provide  a  road  material  which  is  durable 
and  packs  smoothly  and  compactly.  A  number  of  the  country 
roads  of  eastern  Lawrence  County  have  been  improved  with  this 
gravel,  and  have  proven  durable  under  the  traffic  of  the  region. 
The  gravel  is  abundant  along  the  streams  which  drain  the  Harrods- 
burgh area  of  the  State,  and  is  well  worthy  the  attention  of  road 
contractors. 

The  Mitchell  limestone  which  overlies  the  Bedford  oolitic  stone 
to  the  west,  in  many  places  contains  in  its  upper  courses  numerous 
flint  nodules  which,  together  with  weathered  fragments  of  the 
limestone^  are  often  washed  down  into  the  creek  beds  of  the 
Mitchell  area,  where  they  form  gravel  bars.  These  have  been 
drawn  upon  in  some  ])laccs,  notably  along  Lost  River  and  its  tribu- 
taries in  northeastern  Orange  and  northwestern  Washington  coun- 
ties, to  furnish  i-oad  material.  Some  of  the  roads  about  Orleans 
constructed  of  thi;^  creek  gravel  are  the  equal  of  any  gravel  roads 
which  have  come  to  the  writer's  notice  in  the  State.  While  the 
amount  of  tlie  material  is  not  large,  it  merits  careful  attention,  as 
it  parks  roadily,  woars  smooth  and  is  seemingly  above  the  average 
ill  durability. 

♦Dana.  Man.  of  Geol.,  4th   ICd.,  p.  97. 


BOULDERS    AS    A    ROAD    MATERIA!..  131 

BOULDKE  DKrOSITS   OF  INDIANA. 

In  many  of  the  deeper  drift  covered  counties  of  northern  In- 
diana boulders,  or  "niggerheads,"  are  present  in  quantity  suf- 
ficient to  be  used  as  road  material.  They  are  usually  accompanied 
by  gravel  which,  on  account  of  its  abundance  and  availability,  has 
been  used  in  preference  to  the  boulders  on  such  roads  as  have  been 
improved.  The  bowlders  are  mostly  of  igneous  rocks,  such  as 
diorite,  diabase,  granite,  gneiss,  syenite,  etc.  They  are,  therefore, 
better  adapted  for  a  road  material  than  many  of  the  limestones  of 
southern  Indiana.  They  are  hard  and  tough,  and  when  properly 
broken  to  small  sizes  and  rolled  thoroughly  will  cement  and  con- 
solidate into  a  smooth,  hard  crust  which  is  impervious  to  water, 
and  the  broken  particles  are  so  heavy  that  they  are  not  readily 
blown  or  washed  away. 

The  boulders  of  Indiana  are  aU  of  glacial  origin  and  came  from 
northern  Michigan  or  British  America,  where  such  rocks  are 
abundant  in  dikes  or  ledges.  They  range  in  size  from  a  few 
ounces  up  to  20  or  more  tons.  Along  the  moraines  of  some  of  the 
great  glacial  lobes  which  invaded  northern  Indiana  they  are  so 
conmion  that  fences  are  built  of  them,  and  in  cultivated  fields  they 
are  gradually  worked  to  the  top  in  such  numbers  that  they  have  to 
be  removed  each  year.  Especially  is  this  true  in  portions  of  Steu- 
ben, Lagrange,  Elkhart,  Kosciusko,  Noble,  Whitley,  Marshall,  Ful- 
ton and  Cass  counties.  The  largest  of  these  boulders  can  be  easily 
broken  by  some  explosive  into  sizes  suitable  to  enter  a  crusher. 

As  to  the  construction  of  macadam  roads  from  such  boulders, 
Mr.  B.  W.  Potter  has  written  as  follows:*  "In  the  construction 
of  a  macadam  road  in  any  given  locality  the  question  of  economy 
generally  compels  us  to  use  a  material  found  near  at  hand,  and 
where  a  local  quarry  does  not  exist  field  stone  and  stone  gathered 
from  the  beds  of  rivers  and  small  streams  may  often  be  made  to 
serve  every  purpose.  Many  of  the  stones  and  boulders  thus  ob- 
tained are  of  trap  rock,  and  in  general  it  may  be  said  that  all  hard 
field  and  river  stones,  if  broken  to  a  proper  size,  will  make  fairly 
good  and  sometimes  very  excellent  road  metal.  No  elaborate  test 
is  required  to  determine  the  hardness  of  any  given  specimen. 
After  a  brief  experience  a  judicious  person  with  a  light  sledge  ham- 

•"The  Road  and  the  Roadside."   1886,  p.   72. 
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mer  can,  by  striking  the  stones  which  offer  themselves  to  use  on  the 
surface  of  the  field  and  in  the  walls,  readily  determine  the  state 
of  the  masses.  If  they  ring  sharply  to  the  blow  they  may  be 
judged  sufficiently  sound.  If,  however,  they  pulverize  under  the 
successive  strokes,  and  when  broken  show  evident  traces  of  decay, 
as  by  iron  stains  penetrating  the  mass,  they  may  be  condemned  as 
a  source  of  supply.  Field  and  river  stones  offer  an  additional  ad- 
vantage in  that  they  are  quickly  handled,  are  generally  of  con- 
venient size,  and  are  more  readily  broken  either  by  hand  or  by 
machine  than  most  varieties  of  rock  which  are  quarried  in  the 
usual  way.*' 

Limestones  of  Indiana  which  may  be  Utilized  foe  Macadam 

Purposes. 

The  sedimentary  rocks  which  comprise  the  surface  of  Indiana 
are  limestones,  sandstones  and  shales.  No  igneous  or  metamorphic 
rocks  occur  in  the  State  except  in  the  form  of  boulders  above  men- 
tioned. Of  the  three  groups  of  sedimentary  rocks  the  limestones 
are  bv  far  the  more  widelv  distributed.  Those  of  at  least  eiffht 
geological  formations  are  being  or  have  been  used  for  macadam 
purposes,  though  all  are  not  well  suited  for  road  making.  Each 
of  the  eight  will  in  this  connection  be  treated  briefly  as  to  its  dis- 
tribution, physical  properties  and  general  fitness  for  road  material. 

(a)     The  Ordovician  Limestones. 

The  Ordovician  limestones  and  their  accompanying  shales  com- 
prise the  oldest  rocks  of  Indiana,  and  come  to  the  surface  only  in 
its  southeastern  comer,  where  they  comprise  the  surface  of  all  or 
part  of  the  following  counties :  Wayne,  Union,  Fayette,  Franklin, 
Dearborn,  Ripley,  Ohio,  Switzerland  and  Jefferson.  They  are 
also  exposed  along  various  streams  in  southern  Decatur  and  eastern 
Jennings  counties  in  areas  otherwise  occupied  by  the  Silurian. 
Along  the  Ohio  River  they  may  be  traced  as  far  southwest  as 
Charlestown  Landing,  in  Clark  County.  While  the  drift  covers  all 
of  this  area,  it  is  everywhere  quite  thin,  and  in  the  valleys  and  the 
beds  of  the  streams  the  surface  rocks  are  exposed. 

The  limestones  of  the  Ordovician  area  occur  in  beds  ranging  up 
to  40  or  more  feet  in  thickness.  Each  bed  is  made  up  of  thin 
layers,  usually  not  exceeding  six  inches  and  often  less  than  three 
inches  in  thickness.     The  lavers  are  often  dark  blue  in  color  and 
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very  hard.  Many  show  their  organic  origin  by  the  presence  of 
fossils.  Some  are  distinctly  crinoidal.  Others  consist  chiefly  of 
brachiopoda  or  bryozoa  cemented  together  by  a  mass  of  calcareous 
sediment 

These  limestones  have  been  separated  by  Foerste  and  other  writ- 
ers into  several  different  groups,  to  each  of  which  a  distinct  name 
has  been  given.  The  Bellevue  bed  of  the  Lorraine  formation 
forms  the  surface  in  many  parts  of  Dearborn,  Ohio  and  Switzer- 
land counties.  It  has  a  thickness  ranging  between  20  and  25  feet, 
and  is  usuallv  a  coarse  rubble  limestone,  but  at  some  localities  the 
lower  part  of  the  bed  consists  of  dark,  bluish  gray,  coarse  grained, 
massive  limestone,  the  middle  of  rubble  limestone  and  the  upper 
part  chiefly  of  clay.  The  stone  from  it  and  allied  beds  has  in  re- 
cent years  been  used  for  the  improvement  of  roads  in  the  three 
counties  above  mentioned.  Samples  from  near  Dillsboro  were 
tested  in  the  laboratory  of  the  Office  of  Public  Roads  at  Wash- 
ington, D.  C,  the  results  of  the  test  showing  as  follows : 

m 

Results  of  Test  of  Ordorician  Limestone  from  near  Dillshm-o,  Dearborn  County, 

Indiana* 

Specific  gravity 2.7      French  coefficient  of  wear.  8.8 

Weight  per  eu.  ft (lbs.)  168.4      Hardness 9.8 

Water  absorbed  per  cu.  ft. .(lbs.)       .78      Toughness 7 

Per  cent,  of  wear 4.8      Cementing  value — Dry 67 

Wet 100 

(6)     ITie  Niagara  Limestones. 

These  limestones  comprise  the  principal  formation  representing 
the  Upper  Silurian  Perio<l  in  Indiana.  By  Foerste  and  othersf 
this  formation  has  been  subdivided  into  five  diflFerent  horizons, 
which  from  east  to  west,  or  in  ascending  order,  are  as  follows: 
Clinton  limestone,  Osgood  clay  and  limestone,  Laurel  limestone, 
Waldron  clay,  Louisville  limestone.  In  the  southern  part  of  the 
State,  where  the  cover  of  drift  is  thin  or  wanting,  these  subdi- 
visions can  be  easily  separated  one  from  another.  In  the  northern 
part,  where  the  exposures  are  few,  their  differentiation  is  much 
more  difficult^  In  this  connection,  therefore,  we  will  treat  them 
under  the  one  head,  the  Niagara,  referring  only  casually  to  the 
more  local  names  given  by  Foerste. 

*For  standard  of  comparison  seo  p.  79. 
tSee  2Sth  Rep.  of  this  Dept.,  p.  27  et  arq. 
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The  Niagara  limestone  forms  the  surface  rocks  over  a  wide  area 
of  the  eastern  and  northern  portions  of  the  State  and  also  over  an 
irregular,  narrowing  strip  30  miles  to  one  in  width,  extending 
southward  from  Newcastle,  Henry  County,  through  portions  of 
Wayne,  Rush,  Fayette,  Franklin,  Decatur,  Ripley,  Jennings,  Jeff- 
erson and  Clark  counties  to  the  Ohio  River  near  Jeffersonville.  It 
is  also  exposed  along  the  valleys  of  a  number  of  streams  in  eastern 
Shelby  and  Bartholomew  counties.  Through  this  narrow  southern 
strip  the  rock  is  close  to  the  surface,  but  in  the  larger  area  north  of 
Newcastle  it  is  nearly  everywhere  covered  with  deep  drift  How- 
ever, in  the  valley  of  the  Whitewater  and  its  tributaries  in  northern 
Wayne  County,  at  Portland,  Jay  County,  and  along  the  Wabash 
River  in  the  vicinity  of  Bluffton,  Huntington,  Wabash  and  Lo- 
gansport  it  comes  to  the  surface,  as  also  in  isolated  areas  near  Del- 
phi, Monon  and  Eentland. 

The  Niagara  limestone  ranges  from  nearly  white  through  buff 
to  blue  in  color,  and  from  a  hard,  subcrystalline  stone  to  a  soft, 
shaly  one  in  structure.  In  Wayne,  Fayette,  Franklin,  Rush,  De- 
catur, Jennings  and  Ripley  counties  of  its  southern  area,  and  in 
Wabash  of  its  northern  it  is  in  places  especially  hard  and  compact, 
of  even  texture  and  color,  and  often  occurs  in  thin,  easily  separated 
layers,  usually  from  three  to  12  inches  thick,  which  are  largely 
quarried  for  flagging,  curbing  and  similar  uses.  These  form  the 
so-called  Laurel  limestone  of  Foerste.  Southward,  in  Jefferson 
County,  the  limestone  deteriorates  rapidly  in  quality.  The  rock  is 
less  pure,  becomes  softer,  more  argillaceous  and  does  not  form  slabs 
of  equally  large  dimensions.  In  Clark  County  the  rock  becomes 
still  softer  and  more  argillaceous.  Its  color  changes  to  brown,  and 
usually  the  rock  does  not  withstand  weathering.  At  some  locali- 
ties a  few  of  the  layers  furnish  a  good  building  rock,  while  the 
greater  part  of  the  section  is  of  inferior  quality.  Chert  frequently 
is  present,  especially  in  the  middle  part  of  the  section,  five  or  more 
feet  above  the  base  of  the  Laurel.  However,  at  many  localities  the 
layers  which  are  free  from  chert  are  readily  accessible  and  are  quar- 
ried with  profit 

The  chemical  composition  of  the  Niagara  limestone  varies  great- 
ly. In  southern  Indiana  it  usually  contains  only  from  six  to  ten 
per  cent  of  magnesium  carbonate,  but  the  outcrops  along  the  Wa- 
bash River  and  in  Adams,  Jay  and  Randolph  counties  are  a  true 
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dolomite  containing  40  per  cent  or  more  of  this  compound.  This 
ia  especially  true  of  certain  outcrops  in  the  vicinity  of  Huntington, 
Wabash  and  Delphi,  where  the  Niagara  stone  seems  to  have  passed 
through  an  upheaval,  the  strata  being  tilted  in  various  directions, 
sometimes  at  an  angle  of  45  degrees  or  more.  Near  Delphi,  Mo- 
non  and  Kentland,  Newton  County,  the  Niagara  comes  to  the  sur- 
face in  isolated  inlands  in  which  the  layers  show  this  same  tilted 
condition. 

The  following  table  shows  the  variability  of  the  Indiana  Ni- 
agara limestone  in  chemical  composition; 

JnofyMt  of  Indiana  Kiagiaa  lAvtetlone. 
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The  Niagara  limestone  has  been  used  more  extensively  for  road 
material  than  any  other  limestone  in  the  State.  This  is  on  account 
of  its  wide  distribution  rather  than  for  any  special  fitness  which 
it  possesses.  Numerous  tests  show  it  to  rank  below  the  Mitchell 
limestone  in  resistance  to  wear,  though  its  cementing  qualities  are 
better.  Lai^e  and  permanent  crushing  plants  which  prepare  the 
stone  for  macadam  use  are  in  operation  at  a  number  of  places 
throughout  its  area.* 

At  numerous  places  quarries  have  also  been  opened  in  the  Ni- 
agara for  crushing  with  portable  crushers  for  local  use  on  the  roads. 
Near  Kentland,  Newton  County,  one  of  these  crushers  has  just 
been  abut  down  after  operating  four  years,  during  which  time 
100,000  cubic  yards  of  stone  was  cnished  and  used  in  building  62 
miles  of  macadamized  road«  in  two  townships  of  that  county, 

•For  a  llHt  of  tbeae  see  talilc  at  end  of  acctlou. 
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As  is  natural  throughout  such  a  wide  area  as  that  covered  by  the 
Niagara,  there  is  much  variation  in  the  quality  of  the  stone  for 
macadam  purposes.  In  some  places  the  tests  show  the  rock  to  be 
above  the  average  for  resistance  to  wear  and  in  cementing  value, 
while  in  others,  notably  at  several  points  near  the  Ohio-Indiana 
line  in  AdAms,  Jay  and  Randolph  counties,  the  exposed  stone  is 
soft,  friable  and  rather  coarse  grained,  running  below  the  average 
in  the  tests  made. 

The  following  are  the  results  of  tests  of  this  stone  from  seven 
widely  separated  counties  of  its  northern  area,  made  in  the  Road 
Testing  Laboratory  at  Washington,  D.  C.  The  average  of  192 
samples  of  limestone  tested  for  road  purposes  is  also  given  for  com- 
parison. The  results  of  the  tests  of  the  samples  of  Niagara  sub- 
mitted from  Indiana,  31  in  number,  will  be  found  on  subsequent 
pages  in  connection  with  descriptions  of  the  local  deposits  under 
the  respective  county  headings. 


RetulU  of  Phyncal  TesU  of  Niagara  Limestone  from  Seven  Different  Localities  in 

Northern  Indiana. 
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(c)     The  Devonian  Limestones, 

The  Devonian  limestones  represent  in  part  the  Devonian  rocks 
of  Indiana.  By  Kindle  and  others  they  have  been  divided  into 
three  beds,  which,  in  ascending  order,  are  the  Jeffersonville  Lime- 
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stone,  the  Silver  Creek  Hydraulic  Limestone  and  the  Sellersburg 
Limestone. 

The  northern  part  of  the  Devonian  area  of  Indiana  is  heavily 
covered  with  glacial  drift,  and  it  is  only  in  the  southern  part  of 
the  State  that  the  exposures  of  the  above  limestone  are  sufficient 
in  quantity  to  be  used  extensively  as  road  material.  The  principal 
exposures  are  in  Shelby,  Bartholomew,  Jennings,  Jackson,  Scott, 
Jefferson  and  Clark  counties,  where  for  the  most  part  the  glacial 
drift  is  thin  or  absent,  and  where  tbe  area  is  more  deeply  dissected 
by  the  streams  flowing  into  the  Ohio  River.  As  one  goes  north- 
ward from  that  river  the  valleys  become  shallower  and  the  glacial 
drift  deposit  heavier,  and  hence  the  underlying  rocks  show  in  fewer 
exposures.  North  from  Shelby  County  the  only  exposures  of  the 
Devonian  rocks  through  the  drift  are  a  small  area  in  the  vicinity 
of  Pendleton  and  several  small  areas  in  the  vicinity  of  the  Wabash 
River. 

The  Jeffersonville  limestone  is  a  gray  or  bluish  gray  crystalline, 
fossiliferous  limestone,  occurring  both  massive  and  in  tbinly  strati- 
fied layers-  At  the  Falls  of  the  Ohio  it  has  a  thickness  of  about 
20  feet,  and  from  it  have  been  obtained  numerous  fine  examples 
of  coral  fossils.  Northward  it  thickens  rapidly,  ranging  up  to  50 
and  60  feet  in  the  neighborhood  of  North  Vernon.  It  has  been 
used  to  some  extent  in  Clark,  Jefferson,  Jennings  and  Ripley  coun- 
ties as  a  road  metal. 

The  Silver  Creek  hydraulic  limestone  lies  between  the  underly- 
ing Jeffersonville  and  the  overlying  Sellersburg  limestones.  It  is 
a  fine-grained,  clayey  magnesian  limestone  five  to  16  feet  in  thick- 
ness, but  too  soft  for  macadam  purposes.  From  its  numerous  ex- 
posures has  been  made  for  more  than  50  years  a  high  grade  of 
hydraulic  or  natural  rock  cement. 

The  Sellersburg  limestone  lies  next  above  the  Silver  Credc  bed 
and  just  below  the  New  Albany  black  shale.  It  is  a  white  to  gray 
crystalline,  crinoidal  limestone  which  has  been  used  locally  for 
building  stone  and  quite  extensively  for  road  metal.  Its  exposures 
occur  from  the  Ohio  Falls  as  far  north  as  Decatur  and  Shelby 
counties,  the  beds  nmning  usually  from  five  to  12  feet  in  thickness 
and  offering  a  good  and  easily  available  macadam  stone. 

In  the  northern  part  of  the  Devonian  area  the  Sellersburg  and 
Jeffersonville  limestones  above  mentioned  are  exposed  along  the 
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Wabaah  River  and  aome  of  its  tributaries  in  Miami  and  Carroll 
counties,  and  on  the  Tippecanoe  River  nortli  and  south  of  Monti- 
cello,  White  County.  The  stone  at  all  of  these  exposiirea  is  hard 
enough  for  macadam  purposes,  and  in  a  r^on  where  outcrops  of 
stone  are  few  offer  a  supply  of  road  material  which  will  be  found 
better  than  much  of  the  gravel  now  being  utilized  in  the  counties 
mentioned  for  that  purpose.  The  following  are  the  reeulta  of  testa 
of  Devonian  stone  from  four  different  counties  in  the  southern 
part  of  the  State,  The  testa  were  made  in  the  Road  Testing  Labo- 
ratory at  Washington,  D.  C,  and  the  average  of  192  samples  of 
limestone  tested  for  road  purposes  is  also  given  for  comparison : 
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(fl)      The  Unrrodnhurijli  Limestone. 

This  limestone  hn^s  already  been  mentioned  lis  l)cing  the  source 
of  one  of  the  "creok  irravels"  used  for  road  malorial  in  southern 
Indiana.  Tt  i.''  the  Inwenimst  of  the  threp  principal  limestones  of 
the  Miaaia.'ippian  or  Lower  rurhnnifemus  Period,  and  lies  between 
the  Knobstonp  to  the  casif  and  the  Bedford  Oi'.Iitie  limestone  to  the 
west.  It  is  iisiinlly  ijiiite  F^harply  sepnrntcd  lithologically  from  the 
overlying  oolitic  stone,  but  in  inaiiy  places  crade?.  insensibly  into 
the  undcrlyincr  KTmliPtotie  shales. 

The  HarrodBbnrgli  limestone  nuterops  alotif;  a  lielt  extending 
from  the  Wabash  River  in  Warren  iind  Tippecanoe  counties  in  an 
east  of  south  direction  to  the  Ohio  River  and  bevond  into  Ken- 
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tucky.  The  outcrop  varies  in  width  from  a  few  feet  U>  several 
miles.  In  the  central  part  of  its  area  the  Harrodsburgh  limestone 
and  shales  vary  from  60  to  90  feet  in  thickness.  It  thins  out  some- 
what to  the  north,  and  near  its  northern  limits  it  appears  only  in 
isolated  patches.  Its  principal  exposures  are  in  Putnam,  Owen, 
Monroe,  Lawrence,  Washington  and  Floyd  counties,  though  out- 
crops occur  in  limited  areas  in  the  southwestern  portions  of  Mont- 
gomery, Morgan  and  Jackson  counties. 

The  Harrodsburgh  group  consists  chiefly  of  limestones  which 
frequently  contain  a  great  many  crinoid  remains.  Intermingled 
with  the  limestone  layers  are  thin  layers  of  shale  and  small  quanti- 
ties of  chert.  In  the  limestone,  and  less  commonly  in  the  shaly  lay- 
ers, quartz  geodes  occur  in  great  numbers.  These  appear  to  be 
more  abundant  in  the  lower  than  in  the  upper  layers,  and  occasion- 
ally occur  in  the  underlying  Knobstone  layers.  The  limestone  is 
only  of  medium  hardness,  and  in  places  coarsely  crystalline,  es- 
pecially the  crinoidal  layers.  The  crinoid  stems  are  always  coarse- 
ly crystalline  calcite,  and  the  ground  mass  in  which  they  are  im- 
bedded is  crystalline  in  part^  but  consists  largely  of  mud  deposits. 

The  Harrodsburgh  limestone  has  been  used  in  building  roads  at 
many  points  over  the  area  of  its  outcrop,  especially  in  Putnam, 
Owen,  Monroe  and  Lawrence  counties.  It  has  also  been  exten- 
sively quarried  near  Salem  for  railway  ballast  On  account  of  its 
greater  hardness  it  is  a  better  road  material  than  the  overlying 
oolitic  stone,  but  is  softer,  less  tough  and  has  poorer  cementing 
properties  than  the  Mitchell  limestone,  which  is  usually  found 
abundantly  in  close  proximity  to  the  west.  The  Mitchell  is,  there- 
fore, used  or  should  be  used  in  preference  when  it  can  be  obtained 
at  a  reasonable  cost. 

(c)     The  Bedford  Oolitic  lAmestone. 

This  is  the  best  known  limestone  in  the  State,  being  the  forma- 
tion so  extensively  quarried  for  building  and  ornamental  purposes. 
It  forms  a  portion  of  the  surface  rocks  in  a  narrow,  irregular  strip 
from  two  to  14  miles  in  width,  extending  a  distance  of  142  miles 
from  near  Parkersburg,  Montgomery  County,  to  the  Ohio  River. 
Its  outcrops  occur  in  Putnam,  Owen,  Monroe,  Lawrence,  Wash- 
ington, Floyd  and  Harrison  counties.  Numerous  quarries  have 
horn  opened  throughout  this  area  for  building  stone. 


MACADAM    LIMESTONES    OF   INDIANA. 


141 


The  Bedford  oolitic  stone  ranges  from  a  creamy  white  to  a  dark 
drab  in  color.  It  is  very  uniform  in  grain  and  quite  soft  when 
first  quarried.  It  occurs  in  large  masses,  from  which  blocks  of  any 
required  size  can  be  obtained.  On  account  of  its  softness  it  can 
be  cut  from  the  quarry  with  greater  ease  than  almost  any  other 
rock,  and  can  be  readily  sawed  or  carved  into  any  desired  form. 
Under  the  microscope  it  is  seen  to  be  made  up  of  the  globular  shells 
of  minute  one-celled  animals.  These  are  composed  of  carbonate  of 
lime  and  are  cemented  together  by  the  same  material,  so  that  the 
rock  is  a  very  pure  limestone. 

From  a  number  of  analyses  of  the  Bedford  stone  made  by  Dr. 
Noyes  for  the  Twenty-first  (1800)  report  of  this  Department  the 
following  are  taken  to  show  its  composition: 

Analyses  of  Bedford  Of'Uitie  Limestone  from  Southern  Indiana, 
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Bedfordf  Indiana,  Stone  Qaarry,  Lawrence  Coonty. 

Hunter  Bros.  Qaarry ,  Monroe  County 

Romona  Oolitic  Stone  Company,  Owen  County 

Twin  Creek  Stone  Company,  Washington  County... 
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The  Bedford  stone  loses  its  massive  structure  just  north  of  Eo- 
mona,  Owen  County,  and  above  this  point  becomes  thin-bedded 
or  even  shaly  on  some  of  its  exposures.  It  has  been  quarried  quite 
extensively  for  road  metal  near  Greencastle,  Putnam  County,  and 
for  local  use  on  the  roads  at  several  other  points  in  the  southern 
and  southeastern  parts  of  that  county.  It  has  also  Ix^en  used  to  a 
small  extent  for  road  material  in  Owen,  Monroe  and  Lawrence 
counties.  On  account  of  its  softness  it  soon  poinds  up  when  ex- 
posed to  heavy  traffic,  and  roads  made  from  it  are  far  less  durable 
than  those  from  either  the  Mitcliell  or  TIarrodsburgh  limestones. 
In  Monroe  County  a  creek  gravel  has  been  used  as  a  top  dressing 
on  several  of  the  roads  built  of  the  oolitic  stone,  and  has  added 
materially  to  their  durability. 
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(f)     The  Mitchell  Limestone. 

Overlying  tlie  Bedford  oolitic  stone  to  the  west  is  a  heavy  bed 
of  compact  limestx)ne  and  chert,  intercalated  in  places  with  thin  lay- 
ers of  limy  shales.  This  is  the  Mitchell  limestone.  Its  exposures 
occur  over  an  irregular  area  three  to  25  miles  in  width,  extending 
through  the  central  part  of  southern  Indiana  from  the  Ohio  Eiver 
in  Harrison  Countv  north  and  northwestward  to  the  southwestern 
comer  of  Montgomeiy  County,  where  they  disappear  beneath  the 
drift  Outcrops  occur  in  each  of  the  following  counties :  Harri- 
son, Crawford,  Floyd,  Washington,  Orange,  Martin,  Lawrence, 
Monroe,  Greene,  Owen,  Morgan,  Putnam,  Parke  and  Montgomery. 
In  the  middle  portion  of  its  area  the  Mitchell  stone  ranges  from 
150  to  250  feet  in  thickness,  thinning  out  towards  the  north  and 
thickening  to  the  south,  as  at  Corydon,  Harrison  County,  where  it 
is  350  to  400  feet  thick. 

The  Mitchell  limestone  varies  much  in  structural  character  and 
appearance.  In  most  places  it  is  a  fine-grained  crystalline  or  sub- 
crystalline  stone  which  is  quite  hard.  In  the  southern  part  of  its 
area  there  are  found  in  a  number  of  localities,  near  the  top  of  the 
Mitchell  and  between  the  beds  of  grayish  stone,  layers  having  an 
oolitic  stnicture,  nearly  pure  white  in  color  and  much  softer  than 
the  gray.  In  a  great  many  places  throughout  the  area  a  good  qual- 
ity of  flagstone  and  heavy  building  stone  could  be  obtained  from 
the  bold  outcropping  ledges  of  the  limestone.  The  chert  occurs  in 
varying  quantities  at  difTerent  horizons,  sometimes  a  few  scattered 
nodules  which  may  increase  in  size  and  number  until  they  replace 
a  greater  part  of  the  limestone.  On  the  weathered  exposures  the 
lime  carbonate  is  leached  out  and  the  chert  fragments  left  in  large 
numbers  through  the  residual  limestone  clay. 

Both  the  oolite  above  mentioned  and  the  more  common  gray, 
compact  Mitchell  limestone  comprise  the  purest  forms  of  carbonate 
of  lime  found  in  the  State.  The  following  table  of  analyses  shows 
the  composition  of  the  Mitchell  limestone  from  four  widely  sep- 
arated localities : 
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Analyses  of  Mitehefl  Limestone  from  SmUhem  Indiana. 
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The  Mitchell  limestone  is  quarried  in  large  quantities  and  used 
for  road  metal,  wagon  roads  or  railways,  for  flagstone,  for  paving 
and  curbing,  for  burning  to  quicklime  and  for  building  stone.  It 
is  one  of  the  best  road  metal  stones  in  the  State  of  Indiana.  It 
wears  and  packs  better  than  the  more  granular  oolitic  stone  or  the 
more  crystalline  Harrodsburgh.  It  compares  favorably  with  the 
Niagara  limestone  of  Silurian  age  in  this  respect,  but  is  harder  and 
generally  superior,  since  the  Niagara  in  many  places  has  thin  lay- 
ers of  intercalary  shale  which,  if  not  separated  in  the  quarrying, 
will  quickly  form  mud  on  the  roads. 

The  Mitchell  limestone  has  been  used  quite  extensively,  especial- 
ly during  the  last  few  years,  in  macadamizing  the  roads  in  the 
area  where  it  occurs.  Many  small  quarries  have  l)ecn  opened  from 
which  the  stone  has  been  obtained  for  local  use.  A  number 
of  large  railway  quarries,  where  the  stone  is  taken  out  extensively 
for  railway  ballast  or  road  material,  are  also  scattered  throughout 
its  area.*  Each  of  these  quarries  is  ca]>iiblo  of  turning  out  from 
ten  to  30  carloads  of  crushed  limestone  per  day. 

Tests  of  numerous  samples  of  Mitcliell  limestone  from  different 
parts  of  its  area  have  been  made  for  this  report  at  the  laboratory 
of  the  Office  of  Public  Koads,  Washington,  D.  (\,  and  all  have 
shown  it  above  the  average  in  resistance  to  wear  for  limestone,  with 
fair  cementing  value,  thus  proving  its  general  fitness  f(»r  highway 
and  countrv  road  traffic. 


•w, 


For  a  list  of  those  sec  table  at  end  of  section. 
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From  among  the  teats  made  of  the  Mitchell  limeetoue  tlie  fol- 
lowing from  five  widely  separated  counties  are  given  in  this  con- 
nection, together  with  the  average  of  192  limestones  tested  as  a 
standard  for  compariaon.  The  others  will  be  found  in  proper 
sequence  in  connection  with  the  descriptions  of  the  deposits  from 
which  the  samples  were  taken  : 
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(g)     The  Huron.  Limestones. 

Three  beds  of  limestone  and  two  alternating  beds  of  sandstone, 
with  smaller  amounts  of  shale,  and  one  or  two  seams  of  coal  whose 
maximum  thickness  is  four  inches,  comprise  what  is  termed  the 
Huron  group  of  rocks  in  southwestern  Indiana.  This  group  of 
rocks  lies  between  the  top  of  the  Mitchell  limestone  to  the  east  and 
the  bottom  of  tlic  Mansfield  sandstone  to  the  west.  It  forms  the 
topmost  .series  of  the  Lower  Carboniferous  Period  in  Indiana,  and 
ifs  exposures  comprise  the  surface  rocks  of  a  very  .irregular  area 
extending  from  the  southwestern  comer  of  Montgomery  County,  a 
little  east  of  south  to  the  Ohio  River.  Outcrops  occur  in  Mont- 
gomery, Putnam,  Clny,  Owen,  Greene,  Monroe,  Lawrence,  Martin, 
Orange,  Harrison,  Crawford,  Dubois  and  Perry  counties.  "The 
area  covered  by  the  outcro|)ping  JIuron  group  is  characteristically 
hilly  and  lirokcn.  It  forms  a  belt  of  rather  conspicuous  hills  bor- 
dering on  tbe  west  the  broad,  rolling,  nither  flat  area  of  the  out- 
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cropping  Mitchell  limestone.  In  places  the  hills  are  low  and 
rounded,  but  are  generally  quite  steep,  with  rock  cliffs  and  talus 
slopes.  Through  western  Lawrence,  Monroe  and  Owen  counties 
and  in  parts  of  Putnam  these  hills,  composed  of  the  Huron  sand- 
stones, shales  and  limestones,  form  a  quite  prominent  feature  of 
the  landscape  as  one  approaches  them  from  the  east  over  the  rolling 
plain  surface  of  the  Mitchell  limestone."* 

In  Orange  County,  where  the  Huron  group  is  perhaps  most 
typically  developed,  it  is  represented  by  a  lower  limestone,  a  lower 
sandstone,  a  middle  limestone,  an  upper  sandstone  and  an  upper 
limestone.  Some  of  the  upper  sandstone  layers  are  used  for  coarse 
whetstones,  but  the  greater  part  of  the  whetstones  and  grindstones 
of  that  county  are  derived  from  tlie  overlying  Mansfield  sandstone 
of  the  Carboniferous  Period. 

The  lower  Huron  limestone  is  a  compact,  smooth-grained,  ash- 
gray  to  blue  limestone,  which  runs  five  to  eight  feet  in  thickness. 
In  structure  it  is  a  close,  fine-textured,  non-crystalline  stone,  break- 
ing with  a  subconchoidal  fracture.  This  structure  renders  it  well 
fitted  for  macadam  stone,  for  which  purpose  it  has  been  used  locally 
in  a  number  of  places. 

The  middle  Huron  limestone  is  usually  a  close-textured,  semi- 
crystalline,  grey  fossiliferous  limestone,  which  varies  in  thickness 
from  five  to  80  feet,  averaging  al)out  16  feet.  Tt  also  has  been  re- 
cently used  for  road  material  in  Orange,  Martin  and  Greene  coun- 
ties. 

The  up})er  limestone  averages  about  15  feet  in  thickness,  is  more 
crystalline  in  structure,  varies  from  dark  to  li^btgray  in  color  and 
contains  n>anv  crinoid  stems  and  remains  of  brvozoa.  It  takes  a 
fine  polish  and  resembles  marble  when  so  treated,  but  does  not  hold 
the  polish  when  exposed  to  the  atmosphere.  On  account  of  its  crys- 
talline structure  it  is  not  so  well  suited  for  road  material  as  the 
finer  grained,  harder  rocks  of  the  middle  and  lower  beds.  It,  how- 
ever, is  far  better  than  any  sandstone  for  road  purposes,  though 
sandstone  has  bei^n  used  in  some  locnlities  where  the  upper  lime- 
stone was  available. 

The  following  are  the  results  of  tests  of  two  samples  of  the  mid- 
dle Huron  limestone  taken  from  different  counties.     The  tests  were 

^Hopkins,   28tb   Rep.    Iiid.   Dept.   Geol.,   p.  66. 
10— Geology. 
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made  at  Washington,  D.  C,  and  the  average  of  102  limestone  testa 
is  given  for  compnrison : 
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(A)     The  Carboniferous  Limestontia. 
The  rocks  of  the  Carboniferous  Period  cover  all  or  part  of  22 

counties  in  western  and  aonthweatern  Indiana.  For  the  moat  part 
they  are  shales,  sandstones,  fire-clajs  and  veins  of  coal,  but  asso- 
ciated with  these  are  Feveral  beds  of  limestone,  Tlieae  form  but  a 
small  part  of  the  strata,  since  they  seldom  exceed  four  to  five  feet 
in  thickness,  but  they  are  often  persistent  over  lai^e  areas.  Since 
a  number  of  the  counties  comprising  the  southwestern  part  of  the 
Carboniferous  or  coal-bearing  area  are  lacking  in  gravel,  these  lime- 
stones furnish  the  only  available  source  of  road-making  material 
unless  the  shales,  which  occur  abundantly,  are  utilized  for  paving 
brick. 

The  Coal  Measure  limestones  are  generally  very  impure,  some- 
times sandy,  sometimes  shaly,  and  are  often  dark  colored  or  black 
from  the  amount  of  bituminous  matter  which  they  contain.  They 
are  usually  known  ns  bastard  limestones,  and  the  moat  of  them  con- 
tain numerous  fossils.  Though  much  inferior  to  the  Mitchell  and 
Niagara  limestones  fnr  road-making  purpose.',  they  are  superior  to 
much  of  the  gravel  which  has  been  used  in  the  counties  where  they 
occur.  Their  local  distribution  and  availability  will  be  further  dis- 
cussed under  the  different  conntv  licadinffs. 
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Shales  of  Indiana  as  a  Source  of  Eoad  Material. 

The  shales  or  laminated  clays  of  Indiana  belong  mainly  to  three 
great  geological  horizons.  These,  named  in  the  order  of  their  geo- 
logical age,  are  the  New  Albany  or  Genesee  shale  of  the  Devonian 
era,  the  Knobstone  shales  of  the  Lower  Carboniferous  or  Missis- 
sippian  era  and  the  Carboniferous  shales  of  the  Coal  Measures.  * 

(a)     The  New  Albany  or  Oenesee  Shale. 

This  shale  forms  the  surface  rock  over  an  area  eight  to  16  miles 
wide,  extending  from  the  Ohio  River  near  New  Albany  in  a  north- 
westerly direction  to  near  Rensselaer,  Jasper  County.  This  area 
embraces  a  part  of  each  of  the  following  counties:  Floyd,  Clark, 
Soott,  Jefferson,  Jennings,  Jackson,  Bartholomew,  Shelby,  John- 
son, Marion,  Hendricks,  Boone,  Clinton,  Tippecanoe,  Carroll, 
White  and  Jasper.  In  the  most  of  them  the  shale  is  heavily  cov- 
ered with  drift,  and  its  presence  has  been  shown  only  by  numerous 
bores  sunk  for  water,  gas  or  oil.  In  several  of  the  southern  coun- 
ties, especially  Clark,  Scott  and  Jennings,  its  outcrops  are  numer- 
ous, and  in  Scott  County  it  has  been  utilized  in  the  construction  of 
about  one-third  of  the  improved  roads.  In  Carroll  and  White 
counties  it  is  also  exposed  in  numerous  places  along  the  principal 
streams. 

Wherever  found,  this  shale  is  a  fissile  or  thin-layered  bluo-gray 
to  black  material,  containing  much  iron  sulphide  and  a  great  deal 
of  bituminous  matter.  It  is  doubtless  the  possession  of  this  bitumi- 
nous matter  which  causes  it  to  pack  more  solidly  and  grind  up  less 
freely  than  other  shales.  It  can  be  easily  and  cheaply  quarried 
wherever  it  occurs  close  to  the  surface.  At  New  Albany  it  is  104 
feet,  and  at  other  points  well  borings  have  shown  it  to  run  as  high 
as  140  feet  in  thickness.  The  auditor  of  Scott  County  reports  that 
where  used  as  the  base  of  the  metal  covering  of  roads,  with  two  to 
five  inches  of  creek  gravel  above,  it  forms  a  rondway  which  is  more 
durable  and  less  expensive  for  repairs  than  those  made  of  either 
gravel  or  stone  alone.* 

Through  the  kindness  of  Mr.  L.  B.  Case,  of  Indianapolis,  I  was 
informed  that  a  similar  Devonian  shale  is  used  extensively  as  a 

•For  a  fuller  account  of  Its  use  as  a  road  material  in  Scott  County  sec  the  paper 
bj  R.   W.   Ellis  in  a  subsequent  section. 
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road  material  in  the  vicinity  of  Sandusky,  Ohio.  I  therefore  wrote 
to  Prof.  E.  L.  Mosely,  of  Sandusky,  regarding  its  use,  and  he  re- 
plied as  follows:  "The  shale  used  is  the  Devonian  black  shale 
first  described  here  by  Newberry  as  Huron  shale,  but  called  by  Or- 
ton  'Ohio  shale.'  In  this  (Erie)  county,  the  smallest  but  one  in 
the  -State,  there  are  about  30  miles  of  shale  road.  In  the  making 
of  the  road  no  crusher  is  used,  but  the  large  pieces  are  broken  with 
a  hammer  after  being  placed  on  the  road,  and  the  rest  is  done  by 
the  wagons  and  horses'  hoofs.  The  roads  are  easily  repaired  and 
some  of  them  have  been  in  use  for  20  years  at  least 

"I  have  driven  with  a  buggy  over  nearly  every  mile  of  road  in 
this  county.  The  shale  roads  seem  to  me  the  best,  and  others  have 
come  to  the  same  conclusion.  Besides  being  smooth,  they  are  not 
30  dusty  as  the  other  roads.  However,  I  have  been  told  that  in 
spring  they  sometimes  are  not  as  good  as  other  roads.  Moreover, 
thev  will  not  stand  the  wear  that  harder  material  will,  and  so  are 
not  as  durable.  It  is  only  when  a  cheaply  made  road  is  preferred 
to  a  more  costly  and  durable  one  that  shale  can  be  recommended." 

From  the  statements  of  Prof.  Mosely  and  those  of  Mr.  Ellis  I 
judge  that  the  New  Albany  shale  makes  a  fair  road  metal,  but  one 
that  is  less  durable  than  a  good  limestone.  Where  other  material 
is  not  available  it  will  doubtless  be  far  better  to  use  it  than  to  re- 
tain the  old  clay  or  dirt  roads  in  use  up  to  the  present  time. 

(6)     Knobdone  and  Carboniferous  Shales. 

The  members  of  these  two  great  groups  of  shales  are  all  too  soft 
and  too  easily  ground  up  into  mud  to  be  used  in  the  raw  state  as  a 
road  material.  They  offer,  however,  a  practically  unlimited  sup- 
ply of  the  finest  of  material  for  the  making  of  paving  brick.  The 
time  will  come,  and  that  before  long,  when  such  brick  will  be  used 
on  country  roads,  especially  on  the  principal  highways  which  con- 
nect the  larger  towns  and  county  seats.  The  use  of  such  brick  will 
be  mainly  in  those  counties  which  are  lacking  in  other  good  road 
material,  but  which  possess  shales  suited  in  every  way  for  the  mak- 
ing of  high-grade  vitrified  brick.  In  Indiana  the  Knobstone  area, 
already  mentioned  as  a  source  of  creek  gravel,  and  the  Carbon- 
iferous area  of  the  western  and  southwestern  counties  offer  in 
abundance  just  such  shales.     Six  large  factories  are  already  in 
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operation  in  these  areas  making  paving  brick  for  street  purposes. 
In  1904  the  output  of  these  factories  was  48,305,000  brick  or 
block,  valued  at  $545,721.* 

The  distribution  and  properties  of  the  Indiana  shales  suitable 
for  vitrified  brick  have  been  fully  discussed  by  the  writer  in  an- 
other connection.!  Suffice  it  to  say  that  they  occur  in  practically 
unlimited  quantities  in  the  areas  mentioned.  In  the  Carboniferous 
area  they  directly  overlie  thick  veins  of  the  finest  of  bituminous 
coal  suitable  in  every  way  for  their  burning.  While  the  first  cost 
of  improving  roads  with  such  brick  will  probably  be  double  that  of 
a  good  stone  road,  they  will,  if  properly  built,  be  smoother,  firmer 
and  far  more  durable.  The  cost  of  annual  repair  will  be  reduced 
to  a  minimum,  so  that  in  the  long  run  they  will  be  the  cheaper. 
The  greatest  cost  would  probably  be  in  the  foundations,  which 
should  be  of  some  form  of  concrete;  but  the  price  of  cement  is 
miich  less  now  than  a.  few  years  ago,  so  that  the  cost  of  foundations 

would  be  by  no  means  prohibitive  in  a  well-developed  agricultural 
community. 

Stone  Ceusuing  Plants  of  Indiana. 

Large  and  permanent  plants  for  preparing  crushed  stone  for 
macadam  purposes  or  railway  ballast  are  operated  at  a  number  of 
places  throughout  the  southern  two-tliirds  of  the  State.  Each  of 
these  plants  is  situated  on  a  spur  of  some  railway  and  the  stone 
dumped  directly  into  the  cars  from  storage  bins.  The  following 
list  of  companies,  with  location  and  kind  of  rock  crushed,  is  given 
for  the  benefit  of  those  interested : 


•For  a  full   account  of  the  pavinp  brick   industry   in   Indiana   and  the  use  of 
vitrlfled  brick  for  stroff  pavlnp,  sei^  the  2lHh  (1904)  Kept,  of  this  Dept.,  pp.  516-570. 
tLoc.   ("It.,  pp.  69-377. 
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A  ImI  of  (Ac  Permantitily  Loeated  Slone  Onuhing  Plania  of  jTuiiana, 


Kind  or  Stone. 


W.F.aoffBtonBCB 

Bd».H.lj 

Cupmrla  dtona  Co 

Tboi.  Bridcai' Soni 

W»b«h8toneC... 

HiiaBtonpCn  

F.A.Briokl-y  

ahoBmaker  )ii..  

Meyer8t(iii..r.  

J.a.BoffersC,  

B,Woodti*C..  

Portland  SloDennd  Lioit Co... 

Baltii  Stona  Co 

Mwion  Stone  Co 

Chaffln  Broi.  Stona  Co  

Laaob  A  Co    

WilaoD  Stone  Co  

DefeabBUKh  di.Co  ..  , 

Interurban  Slone  Co 

Delphi  Craahad  Stone  Co 

Pieree  Stonii  Co 

Armfleld  &  Cartnrigbt 

HaekBlooeCo. 

Eaton  Stone  Co 

L.  0.  K ieoaon 

JaTidV.UiUer 
.  D.Torr 

J.B.HilIi>.  

Big  Ponr  Stona  Co 

Green  lb  n  ri;  Iiimea  lone  Co 

Wei  tport  Stone  Co 

Bt.  Paul  Stone  Quarry  Co 

Spenoer  Stone  C» 

Sontham  Indiana  Riillwar  Co. 

MitobellLimeCo 

W.W.Franklin 

HuengD  HBnnhoCarincCa,... 

J.B.SpeedACa 

Kiohel  Lime  &  Stone  Co 


Kentlnnd,  Nevton  Coonly 

MonoD.Wbile  County  

Kaaoatb,  Caw  County 

Wahaah,  Wabaah  County 

Webaib.Wahaib  County. ■■ 

Huntinjlot.  Huntington  Co  ... 
Huntington, Huntington  Co  ... 
Marklo.  Hnntington  Oounty ... 

Blaffton.WellB  County 

BlofTton,  Weill  County 

Decatur,  Adama  County 

Plaaa>at  Ultla.Adama  County 

Portland,  Jay  County 

Houtpeliar,  Blttckford  County. 

Harion, Grant  Coanty  — 

Kohoma,  Ho-krd  County 

Kokomo,  HoKbrd  County 

Kokomo,  Howard  County 

Enkomo,  Howard  Coanty 

Sokomo,  Howard  County 

Delphi, Carroll  Couaty 

Delphi,  Carroll  County 

Ridgaiille,  Randolph  Coanty.. 

Muncie,  Delaware  County 

Baton,  Delaware  County 

Alexandria,  Hadiaon  Connly.. 

Ingalla.  Madiaon  Conaty 

llnkallB,  Putnam  Connty 

GreeDaaiUe,  Putnam  Canntjr.. 
New  Point.  Decatur  County  ... 
QreeniburB,  Deealur  County  .. 

WeatportnDeoatur  Connty 

St-PaDLDeoatnr  Connty 

Spencer,  Owen  County 

Williami,  Lawrence  County  ... 
Mitchell,  LnwreDce  Conn  ty . . .. 
West  Franklin .  Poaey  County  . 
Marengo.  Crawford  Canntf  . . .. 
Milltown.  Crawford  Connty. . .. 
Milltown,  Crawford  County.  .. 


NiMua. 

Kliiare. 

NiS^ra: 


Niagara. 


Hitehell. 
Hltehell. 
Niagara. 
Niagara. 
NIacara. 
Niagara. 
HItebe  I. 
Httcha  I. 
Mitche  1. 
Carbon  t»r 
HItebe  1. 
Hitehe  I. 
Mlteha  1. 


Road  Statistics  of  Indiana. 
In  order  to  aeeiire  the  more  important  atatiaties  concerning  the 
improved  roads  of  the  State  a  blank  form  was  sent  out  early  in 
November,  190.'>,  to  each  County  Auditor,  together  with  a  letter  of 
explanation  and  n  stamped  return  envelope.  Much  difficulty  wag 
experienced  in  getting  returns  from  a  number  of  the  counties.  In 
some  the  auditor  "did  not  have  time  to  look  the  matter  up."  In 
others  "there  n'ere  no  records  of  the  roads  kept,"  and  in  still  others 
nothing  whatever  could  be  made  out  of  the  statistics  returned.  In 
such  instances  the  forms  were  sent  back,  either  to  the  County  Sur- 
veyor, one  of  the  County  Commissioners  or  some  other  citizen  who 
had  sufficient  ability  and  interest  enough  in  the  welfare  of  the 
county  to  nttemiit  to  properly  fill  out  the  blank.  The  time  may 
come,  and  doubtless  will,  when  competency  rather  than  politics  will 
be  the  chief  factor  in  the  choosing  of  as  important  an  officer  as  the 
County  Auditor,     May  the  day  he  hastened. 
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A  sample  of  two  of  the  returned  forms  are  herewith  given,  to 
show  the  right  and  the  wrong  way  of  doing  things.  From  the  first 
the  table  needed  for  insertion  at  the  head  of  the  county  descriptive 
matter  was  made  up  in  five  minutes,  while  from  the  second  there 
was  no  information  at  all  to  be  derived. 


STATISTICS  OF  ROADS   IN  THE   STATE  OB^    INDIANA  FOR  THK 

YEAR  1905. 

1.  Total  number  of  miles  of  public  roads  In  the  county,  (575. 

2.  Number  of  miles  of  improved  roads,  21G. 

3.  Number  of  miles  improved  with  gravel,  102^. 

4.  Number  of  miles  improved  with  crushed  stone,  113i. 

5.  Average  original  cost  of  stone  roads  per  mile,  $3,200. 

6.  Average  original  cost  of  gravel  roads  per  mile,  $2,000l 

7.  Total  original  cost  of  improved  roads  In  the  county  to  date»  $567,200. 

8.  Approximate  annual  cost  of  repairs  per  mile  on  gravel  roads  five 

years  old,  $70. 
t).     Approximate  annual  cost  of  repairs  per  mile  on   stone  roads  five 
years  old,  $25. 

10.  Number  of   miles  of   Improved   roads   built  In  1905   (a)   gravel,   3; 

(b)  stone,  7. 

11.  Number  of  miles  of  improved  roads  contracted  for  1906,  (a)  gravel,  4; 

(b)  stone,  0. 

12.  When  were  the  tirst  imi)roved  roads  constructed  In  the  county?    1889. 

13.  What  proi>ortion  of  the  total  mileage  of  improved  roads  has  been 

constructed  since  1895?    10  per  cent. 

14.  Are  the  farmers  of  the  county  well  satisfied  with  tlie  investment  in 

improved  roads?    Yes. 


Sl^VriSTICS  OF   ROADS  IN   THE   STATE   OF  INDIANA   FOR  THE 

YEAR  1006. 

1.  Total  number  of  miles  of  public  roads  in   the  county,  150.15. 

2.  Number  of  miles  of  improved  roads. . 

3.  Number  of  miles  improved  with  gravel,  140.90. 

4.  Number  of  miles  improved  with  cnished  stone.  9i. 

5.  Average  original  cost  of  stone  roads  per  mile.    Do  not  know. 

6.  Average  original  cost  of  gravel  roads  per  mile.    Do  not  know. 

7.  Total  original  cost  of  improved  roads  in  the  county  to  date,  $ . 


8.  Approximate  annual  cost  of  repairs  inn*  mile  on  gravel  roads  five 
years  old.    Ans. — $15,000  appropriated  annually  for  repairs. 

0.  Approximate  annual  cost  of  repairs  per  mile  on  stone  roads  five 
years  old,  $ . 

10.  Number  of  miles  of  improved  roads  built  in  1005,  (a)  gravel,  none; 

(b)  stone,  none. 

11.  Number  of  miles  of  Improved  roads  contracted  for  1906,  (a)  gravel, 

none;  (b)  stone,  none. 
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12.  When  were  the  first  improved  roads  constructed  in  the  county?    Do 

not  know. 

13.  What  proportion  of  the  total  mileage  of  improved  roads  has  been 

constructed  since  1895?    Do  not  know. 

14.  Are  the  farmers  of  the  county  well  satisfied  with  the  investment  in 

improved  roads?    I  believe  they  are. 

The  answers  to  question  one  were  desired  in  order  to  show  the 
percentage  of  improved  roads  in  each  county  and  in  the  State. 

From  the  proper  answers  to  questions  five  and  six  one  can  get  at 
the  relative  cost  of  gravel  and  stone  roads  in  each  county  and  the 
average  cost  of  such  roads  in  the  State,  also  the  total  cost  of  im- 
proved roads  in  both  county  and  State.  Where  the  roads  have 
been  improved  by  the  townships  or  by  the  working  out  of  the  road 
tax,  as  has  been  the  case  in  many  of  the  northern  and  eastern  coun- 
ties, an  estimate  of  $750  per  mile  for  gravel  roads  and  $1,000  per 
mile  for  stone  roads  was  made,  when  no  estimate  was  given  by  the 
person  sending  in  the  form. 

In  order  to  know  the  comparative  cost  of  keeping  up  both  stone 
and  gravel  roads  in  each  county  and  in  different  sections  of  the 
State,  questions  8  and  9  were  asked,  while  from  the  answers  to  10 
and  11  the  present  status  of  the  good  roads  question  in  each  county 
can  be  pretty  accurately  gauged.  The  answers  to  Nos.  12  and  13 
enable  one  to  judge  as  to  when  the  demand  for  good  roads  began  in 
the  different  coimties  and  about  when  it  was  the  most  active. 
From  the  replies  received  it  is  evident  that  fully  70  per  cent,  of 
the  improved  roads  of  the  southern  half  of  the  State  have  been 
built  within  the  past  ten  years,  while  in  the  northern  half  not  over 
30  per  cent,  have  been  built  during  that  period. 

From  the  forms,  tables  of  statistics  have  been  made  up  and  in- 
serted at  the  head  of  the  descriptive  matter  of  the  respective  coun- 
ties in  the  subsequent  sections.  The  name  of  the  person  furnish- 
ing the  information  is  given  at  the  foot  of  each  county  table,  so  that 
if  either  praise  or  protest  is  to  be  registered  relative  to  the  correct- 
ness of  the  information  it  will  fall  upon  the  proper  person. 

Finally  from  the  forms  the  following  general  table,  showing  in 
condensed  form  the  more  important  statistics,  has  been  compiled : 
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From  tlie  table  we  learn  that  in  Indiana  there  are  approxi- 
mately 68,285  miles  of  public  roadway,  of  which  23,937  miles,  or 
35.1  per  cent.,  have  been  improved  with  either  gravel  or  stone.  Of 
the  improved  roads,  112  miles  are  owned  by  private  corporations 
who  collect  toll  for  travel  over  them.  These  toll  roada  are  all  in 
the  extreme  southern  end  of  the  State  and,  with  one  exception, 
in  counties  which  border  upon  the  Ohio  Kiver.  Their  cost  was 
not  ascertained,  and  therefore  does  not  enter  into  the  total  original 
cost  of  improved  roads  as  given  in  the  table. 

Adding  to  this  mileage  of  toll  roads  15  additional  miles  which 
were  donated  in  Kipley  County,  we  have  127  miles  (101  of  stone 
and  26  of  gravel)  whose  cost  is  not  reckoned  in  the  table.  Sub- 
tracting these  from  their  respective  colunms,  we  have  20,55C 
miles  of  gravel  road,  built  at  a  total  cost  of  $28,838,225,  or  an 
average  cost  of  $1,403  per  mile.  Since  one-half  or  more  of  this 
was  built  by  the  townships  or  by  working  out  the  road  tax  at  a 
cost  ranging  between  $300  and  $1,200  per  mile,  the  average  cost  is 
much  lower  that  it  would  be  if  only  roads  built  by  contract  and 
sale  of  bonds  under  the  present  law  had  been  considered. 

We  find  also  that  3,254  miles  of  stone  road  have  been  built  for 
$7,227,616,  or  an  average  of  $2,221  per  mile.  The  total  original 
cost  of  improved  roads  in  the  State  is  shown  to  be  $36,065,841. 
The  sum  expended  for  their  repairs  has  probably  been  one-half  as 
much,  or  more,  though  atatiatics  are  not  available  as  to  the  amount. 
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Section  VI. 

ROADS  AND  ROAD  MATERIALS  OF  THE  NORTHERN 

THIRD  OF  INDIANA. 

Embraoinq  the  Counties  of  Steuben,  Lagbange,  Elkhabt, 
St.  Joseph,  Laporte,  Pobteb,  Lake,  Stabke,  Mabshali., 
Kosciusko,  Noble,  Dekalb,  Whitley,  Fulton,  Pulaski, 
Jaspee,  Newton,  Benton,  White,  Cass,  Miami,  Wabash, 
Huntington,  Wells,  Adams,  Jay,  Blackfobd,  Gbant, 
Howard  and  Carroll. 

By  L.  C.  Ward. 


The  territory  covered  by  this  report  has  for  its  southern  limit 
the  south  boundary  of  the  counties  of  the  fourth  tier  from  the 
north,  and  for  its  northern  boundary  the  State  line.  Within  these 
limits  all  of  the  counties  have  been  visited  except  Lake  and 
Porter *,in  the  northwest  corner,  and  Allen  in  the  northeast  portion. 

Topography. — The  topography  of  the  entire  territory  is  of  the 
glacial  type,  little  of  it  falling  below  the  800-foot  contour  line 
and  only  in  a  few  places  rising  above  the  1,000-foot  contour. 
As  a  rule  the  surface  is  plane,  broken  by  the  valleys  of  the  Wabash, 
the  Kankakee  and  the  Maumee,  and  their  tributaries,  and  by  the 
various  fomis  of  glacial  relief,  drumlins,  moraines  and  over-wash 
ridges.  The  general  slope  of  the  plane  is  toward  the  south,  but  the 
irregular  occurrence  of  ridges  often  lifts  portions  of  the  southern- 
most territory  above  the  800-foot  contour. 

Drainage, — The  principal  drainage  lines  in  the  area  are  the 
Wabash,  with  its  two  largest  northern  tributaries,  Tippecanoe 
and  Eel,  and  its  southern  tributaries,  Salamonie  and  Missis- 
sinewa;  the  Kankakee,  Iroquois,  Yellow  and  Elkhart  rivers, 
and  the  Maumee  system.  Besides  these  larger  streams  there 
are  numerous  creeks,  and  the  peculiar  lake  drainage  which  is  so 

*Neither  Lake  nor  Porter  counties  contain  any  gravel  dopositi  of  importaDce»Dor  is 
there  an  outcrop  of  stone  in  either  of  the  two.  A  brief  description  of  the  topography  of 
each  of  the  two  counties  has  been  prepared  by  W.  S.  Blatchley,  and  is  inserted  in  the  pres- 
ent section. 

11-Geology.  (161) 
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often  associated  with  glacial  topography.  One  great  water-shed 
is  the  Erie-Saginaw  moraine  which  enters  the  State  upon  its 
northern  honndary  and  extends  southwest  as  far  as  Monticello,  in 
White  County.  Within  this  mora  in  al  belt  lie  probably  80  per 
cent,  of  the  Indiana  lakes.  From  its  western  flank  proceed  the 
waters  of  the  Tippecanoe,  and  from  the  eastern  side,  those  of  the 
Eel  River.  A  very  much  smaller  moraine,  the  Maxinkuckee,  enters 
the  State  in  St.  Joseph  County  and  extends  south  to  Rochester. 
This  moraine  forms  the  divide  between  the  Kankakee  and  Tip- 
pecanoe systems.  On  tlie  south  side  of  the  Wabash  a  number 
of  ridge-like  moraines  enter  the  State  concentrically  from  Ohio, 
and  sweep  round  in  great  arcs  to  the  Wabash.  The  outer  margin 
of  these  moraines  is  swept  by  small  rivers,  as  the  Salamonie ;  and 
two  of  these  ridges,  one  from  the  northeast,  the  other  from  the 
southeast,  meet  near  Fort  Wayne,  and  separate  the  Maumee  sys- 
tem from  the  Wabash. 

Oeology. — The  geology  of  the  region,  with  regard  to  the  under- 
lying rocks,  is  not  very  complicated.  At  Remington,  in  Jasper 
County,  some  rocks,  probably  Mississippian,  appear  as  shales; 
and  there  are  a  few  outcrops  of  the  Comiferous  in  the  southern 
part  of  the  territory.  Everywhere  else,  however,  the  Niagara  is 
the  prevailing  formation.  It  is  often  curiously  folded  and  faulteil 
and  there  are  great  variations,  sometimes  within  a  hundred  yards, 
in  its  depth  below  the  surface.  Usually  these  variations  are  ac- 
counted for  by  the  sudden  dip  of  the  strata ;  but  in  at  least  one 
locality  the  quick  drop  is  believed  to  be  due  to  the  excavation  of  m 
pre-glacial  channel.^ 

The  surface  geology  of  the  area  is  not  so  simple.  Perhaps  one- 
third  of  the  whole  territory  is  till-plain,  of  the  Wisconsin  stage. 
About  one-sixth  is  sand-plain  and  sand-hill  country,  the  over-wash 
from  the  front  of  the  glacier ;  and  the  remainder  is  morainal,  con- 
sisting of  the  great  Erie-Saginaw  lobe,  the  Maxinkuckee  moraine, 
and  smaller  ridfircs  lying  south  of  the  Wabash.  Here  and  there 
small  detached  ridges  rise  out  of  the  till-plains,  sometimes  drum- 
lins,  oftener  kames.  It  is  easily  possible  in  this  district  to  find 
practically  all  the  type  forms  of  glacial  topography;  and  there  are 
many  striking  deviations  from  the  types. 

•Leverett,  U.  S.  G.  S.  Water  Supply  and  Irrigation  Papers,  No.  21,  Wabash 
County. 
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the  coarser  particles  settle  first  The  problem,  then,  is  to  find  the 
place  of  origin  of  the  gravel,  and  the  direction  of  the  stream  which 
transported  it  In  the  territory  covered,  practically  all  the  gravel 
is  of  glacial  origin,  being  the  ground-up  fragments  of  boulders 
carried  down  by  the  ice-sheets  during  the  Glacial  Period.  The 
transporting  water  must  have  been  largely  derived  from  the  melting 
of  the  ice.  In  the  majority  of  cases,  the  streams  are  no  longer  in 
existence ;  but  any  of  our  rivers  that  flow  from  or  through  a  mo- 
rainal  region  show  not  only  that  they  once  carried  a  far  greater 
volume  of  water  than  they  now  do,  but  also  a  considerable  quantity 
of  gravel  in  favorable  parts  of  the  channel.  An  exception  must 
be  made  of  such  rivers  as  the  Iroquois  and  the  Kankakee,  for 
here  the  gravel  deposits  have  been  so  deeply  buried  with  sand 
and  "till"  that  the  streams  move  sluggishly  in  mud  banks  and  have 
mud  bottoms. 

In  brief,  we  may  say  that  the  gravels  of  Northern  Indiana  are 
found  either  (1)  in  moraines  where  they  have  lain  since  the  time 
of  the  ice-period ;  (2)  in  eskars,  or  long  crooked  ridges  which  mark 
the  course  of  streams  beneath  the  ice;  (3)  in  "aprons"  spreading 
out  for  200  or  300  yards  in  front  of  the  morainal  hills;  where  the 
gravel  is  simply  the  overwash  from  the  moraine;  (4)  around  the 
shores  of  former  lakes  and  ponds,  and  (5)  in  beds  along  former 
streams  which  broke  through  the  morainal  hills,  and  whose  former 
passage  is  marked  by  a  gap  in  the  range.  Besides  these  places,  all 
directly  connected  with  the  old  glacier,  the  rivers  and  larger 
streams  afford  larger  or  smaller  deposits.  These  occur  either  (1) 
in  the  trenches  or  ancient  flood  plains,  (2)  on  the  inner  curves  of 
winding  streams,  or  (3)  in  recent  sandbars.  There  are  some 
smaller  deposits  which  are  irregular ;  but  they  comprise  an  insig- 
nificant per  cent,  of  the  whole. 

The  method  of  investigating  the  gravel  resources  of  a  given 
region  consisted  of  a  study  of  its  topc^raphy  whereby  an  idea 
might  be  obtained  of  its  relations  to  moraines,  and  the  likely  places 
for  gravel  thus  discovered;  and  after  this  a  search  by  means  of 
holes  for  the  limits  of  the  individual  deposits.  The  best  means 
for  this  search  is  afforded  by  spade  and  post-hole  digger ;  a  drill 
was  also  employed  where  the  bottom  of  a  deposit  could  not  be  found 
with  the  other  implements.  It  is  not  pretended  that  all  the  gravel 
in  any  section  has  been  found.    Such  a  statement  can  be  made  only 
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after  every  acre  of  land  has  been  tested.  It  is  believed,  however, 
that  the  larger  deposits  have  been  located  and  their  size  closely 
estimated.  The  one  point  steadily  kept  in  mind  was  the  location 
of  gravel  within  reasonable  hauling  distance  of  all  roads  likely  to 
be  improved.  Where  deposits  were  already  known  to  exist  in 
suflBcient  quantity  to  accomplish  this,  most  time  was  occupied  in 
forming  an  estimate  as  to  their  size.  In  places  where  no  gravel  was 
known  an  attempt  was  always  made  to  locate  gravel. 

As  a  rule,  no  attention  was  given  to  deposits  of  less  than  10,000 
cubic  yards  or  the  amount  required  to  build  five  miles  of  road. 
Such  a  deposit  is  here  termed  "workable.*'  Smaller  ones  were  neg- 
lected unless  the  scarcity  of  material  or  the  close  proximity  of  sev- 
eral small  beds  rendered  them  valuable. 

STEUBEN  COUNTY. 

Area  in  square  mUes 811 

PopuUUon  In  1900 15,219 

Miles  of  public  roads 700 

Miles  of  improved  roads 300.5 

Percentage  of  roads  improved 42.9 

Miles  improved  with  gravel* 300 

Miles  of  crushed  stone .5 

Average  original  cost  of  gravel  roads  per  mUe $500 

Total  original  cost  of  improved  roads $150,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

Miles  of  improved  roads  (gravel)  built  in  1905 7 

First  Improved  roads  built 1850 

Miles  of  improved  roads  built  since  1895 40 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority  Elmer  Orewller,  County  Surveyor 

*AI1  Improved  roads  are  built  by  the  township  or  by  working  out  the  road  tax. 

This  county  is  in  the  extreme  northeastern  corner  of  the  State. 
In  many  respects  it  is  the  most  beautiful  portion  of  Indiana,  the 
topography  of  at  least  half  the  county  being  of  the  knob-and-basin 
type.  Here  the  drift  is  piled  into  great  mounds,  many  of  them 
being  100-150  feet  above  the  basin.  In  the  valleys  there  are  a 
number  of  lakes,  about  a  hundred  for  the  county. 

This  is  distinctly  a  morainal  county,  for  the  most  part  being 
on  the  interlobate  moraine  between  the  Erie  and  Saginaw  lobes. 
The  southeastern  third  of  the  county  is  Erie,  with  a  till  surface 
stratum  20  to  40  feet  thick.     The  northwestern  third  is  Saginaw, 
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mainly  sand  and  gravel.  Between  the  two  is  a  transition  belt, 
partly  sand  and  gravel,  partly  clay.  The  moraine  is  interrupted 
by  a  till  plain  in  the  southeastern  part  of  the  county,  and  by  the 
valley  of  Pigeon  River  in  the  northwestern  comer.  These  two 
tracts  comprise  all  the  level  land  in  the  county. 

In  general,  it  may  be  said  that  this  county  is  a  gravel  area.  The 
usual  section  in  the  moraine  territory  is  clay  or  till,  4  to  10  feet, 
gravel  and  sand  20  to  100  feet  Along  the  streams  the  clay  has 
in  many  places  been  entirely  eroded,  leaving  the  gravel  as  the 
surface  soil,  which  extends  down  perhaps  80  feet  On  the  till 
plain,  the  clay  extends  to  a  depth  of  8  to  40  feet,  with  a  substratum 
of  gravel.  Even  in  the  Erie  moraine,  stream  action  has  removed  so 
much  of  the  heavy  drift-clay  that  the  gravel  is  usually  accessible. 
There  is  no  place  in  the  county  more  than  three  miles  from  good 
gravel,  and  at  least  75  per  cent  of  the  roads  can  be  graveled  with 
a  haul  of  less  than  two  miles. 


Angola  and  Vicinity, 

Angola  lies  on  the  interlobate  moraine,  built  upon  three  or 
four  of  the  drift  mounds.  It  is  located  rather  on  the  Saginaw  side, 
so  that  sand  and  gravel  are  the  predominating  soil  constituents. 
The  hills  are  clay-covered  to  a  depth  of  3  to  5  feet,  with  15  to 
20  feet  of  gravel  just  below.  Then  comes  2  to  4  feet  of  hard-pan, 
succeeded  by  gravel  which  extends  down  at  least  80  feet  and  prob- 
ably much  deeper. 

One-half  mile  south  of  Angola  a  pit  at  the  base  of  a  knoll  shows : 

Section  of  Pit  One-half  Mile  South  of  Angola. 

Feet, 

1.  Clay 4 

2.  Sand  and  gravel 0 

3.  Hard  pan  4 

4.  Gravel   8 

Further  south,  the  sandy  aspect  of  the  surface  gives  place  to  clay, 
the  influence  of  the  Erie  lobe  beginning  to  affect  the  soil. 

flust  west  of  Angola,  there  is  a  pit  which  has  yielded  probably 
five  or  six  thousand  yards  of  gravel,  and  which  is  good  for  a  great 
deal  more.     The  section  here  shows : 


BOAD  MATERIALS  OF  STEUBEN  COUNTY.  167 

Section  of  Pit  Just  West  of  Angola. 

Feet. 

1.  Clay 4 

2.  Sand  and  gravel 20 

3.  Hard  pan 2 

At  the  cross  roads  two  and  a  half  miles  west  from  Angola,  the 
out  made  in  grading  the  road  shows  a  vast  amount  of  gravel, 
probably  100,000  yards  being  in  sight  It  is  of  good  quality  and 
can  be  worked  with  little  expense.  The  gravel  face  is  so  great  that 
the  surface  clay  might  be  allowed  to  mix  with  the  gravel  without 
detriment  to  the  value  of  the  latter  for  road  material. 

Fox  Lake,  two  miles  southwest  from  Angola,  is  situated  between 
clay  knolls.  There  is  practically  no  gravel  in  this  immediate 
vicinity,  wells  being  50  to  75  feet  deep  before  gravel  is  struck 
which  yields  enough  water. 

Ilog-back  Lake  and  Vicinity. 

This  lake  takes  its  n1ame  from  a  great  ridge  skirting  its  north- 
em  and  eastern  shores.  It  is  a  typical  kame,  probably  half  a  mile 
long,  from  100  to  250  yards  wide  at  the  base,  tapering  to  10  to  20 
yards  at  the  top,  and  varying  from  20  to  180  feet  in  height  It 
rims  for  half  its  length  without  any  variation  in  level,  and  looks 
exactly  like  a  railroad  "fill"  probably  80  feet  high.  '  The  entire 
ridge  is  composed  of  gravel  and  boulders,  and  will  furnish  several 
hundreds  of  thousands  of  yards. 

The  dredge  has  lowered  the  lake  and  left  a  strip  of  old  lake 
bottom  from  20  to  80  yards  wide  composed  of  marl,  peat  or 
gravel.  There  is  a  great  amount  of  fine  washed  gravel  to  be  had 
here  without  stripping. 

Area  Northwest  of  Angola. 

From  this  point  west,  across  the  county  line,  the  hills  are  all 
gravel,  capped  sometimes  with  a  heavy  clay;  but  the  gravel  can 
be  removed  at  the  bases  of  the  knolls  with  little  expense  for 
stripping. 

In  Mill  Grove  Township,  in  the  northwestern  comer  of  the 
county,  practically  every  hill  is  a  gravel  bed,  and  the  plain  surfaces 
here  are  also  gravel. 
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mainly  sand  and  gravel.  Between  the  two  is  a  transition  belt, 
partly  sand  and  gravel,  partly  clay.  The  moraine  is  interrupted 
by  a  till  plain  in  the  southeastern  part  of  the  county,  and  by  the 
valley  of  Pigeon  River  in  the  northwestern  corner.  These  two 
tracts  comprise  all  the  level  land  in  the  county. 

In  general,  it  may  be  said  that  this  county  is  a  gravel  area.  The 
usual  section  in  the  moraine  territory  is  clay  or  till,  4  to  10  feet, 
gravel  and  sand  20  to  100  feet  Along  the  streams  the  clay  has 
in  many  places  been  entirely  eroded,  leaving  the  gravel  as  the 
surface  soil,  which  extends  down  perhaps  80  feet  On  the  till 
plain,  the  clay  extends  to  a  depth  of  8  to  40  feet,  with  a  substratum 
of  gravel.  Even  in  the  Erie  moraine,  stream  action  has  removed  so 
much  of  the  heavy  drift-clay  that  the  gravel  is  usually  accessible. 
There  is  no  place  in  the  county  more  than  three  miles  from  good 
gravel,  and  at  least  75  per  cent  of  the  roads  can  be  graveled  with 
a  haul  of  less  than  two  miles. 


Angola  and  Vicinity, 

Angola  lies  on  the  interlobate  moraine,  built  upon  three  or 
four  of  the  drift  mounds.  It  is  located  rather  on  the  Saginaw  side, 
so  that  sand  and  gravel  are  the  predominating  soil  constituents. 
The  hills  are  clay-covered  to  a  depth  of  3  to  5  feet,  with  15  to 
20  feet  of  gravel  just  below.  Then  comes  2  to  4  feet  of  hard-pan, 
succeeded  by  gravel  which  extends  down  at  least  80  feet  and  prob- 
ably much  deeper. 

One-half  mile  south  of  Angola  a  pit  at  the  base  of  a  knoll  shows : 

Section  of  Pit  One-half  Mile  South  of  Angola. 

Feet, 

1.  Clay 4 

2.  Sand  and  gravel t> 

3.  Hard  pan  4 

4.  Gravel  8 

Further  south,  the  sandy  aspect  of  the  surface  gives  place  to  clay, 
the  influence  of  the  Erie  lobe  beginning  to  affect  the  soil. 

Just  west  of  Angola,  there  is  a  pit  which  has  yielded  probably 
five  or  six  thousand  yards  of  gravel,  and  which  is  good  for  a  great 
deal  more.     The  section  here  shows : 
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Section  of  Pit  Just  West  of  Angola, 

Feet. 

1.  Clay 4 

2.  Sand  and  gravel 20 

3.  Hard  pan 2 

At  the  cross  roads  two  and  a  half  miles  west  from  Angola,  the 
cut  made  in  grading  the  road  shows  a  vast  amount  of  gravel, 
probably  100,000  yards  being  in  sight  It  is  of  good  quality  and 
can  be  worked  with  little  expense.  The  gravel  face  is  so  great  that 
the  surface  clay  might  be  allowed  to  mix  with  the  gravel  without 
detriment  to  the  value  of  the  latter  for  road  material. 

Fox  Lake,  two  miles  southwest  from  Angola,  is  situated  between 
clay  knolls.  There  is  practically  no  gTavel  in  this  immediate 
vicinity,  wells  being  60  to  75  feet  deep  before  gravel  is  struck 
which  yields  enough  water. 

Ilwj-back  Lake  and  Vicinity, 

This  lake  takes  its  nlame  from  a  great  ridge  skirting  its  north- 
em  and  eastern  shores.  It  is  a  typical  kame,  probably  half  a  mile 
long,  from  100  to  250  yards  wide  at  the  base,  tapering  to  10  to  20 
yards  at  the  top,  and  varying  from  20  to  180  feet  in  height  It 
runs  for  half  its  length  without  any  variation  in  level,  and  looks 
exactly  like  a  railroad  "fill"  probably  80  feet  high.  '  The  entire 
ridge  is  composed  of  gravel  and  boulders,  and  will  furnish  several 
hundreds  of  thousands  of  yards. 

The  dredge  has  lowered  the  lake  and  left  a  strip  of  old  lake 
bottom  from  20  to  80  yards  wide  composed  of  marl,  peat  or 
gravel.  There  is  a  great  amount  of  fine  washed  gravel  to  be  had 
here  without  stripping. 

Area  Northwest  of  Angola, 

From  this  point  west,  across  the  county  line,  the  hills  are  all 
gravel,  capped  sometimes  with  a  heavy  clay;  but  the  gravel  can 
be  removed  at  the  bases  of  the  knolls  with  little  expense  for 
stripping. 

In  Mill  Grove  Township,  in  the  northwestern  comer  of  the 
county,  practically  every  hill  is  a  gravel  bed,  and  the  plain  surfaces 
here  are  also  gravel. 
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Going  from  Angola  north  to  James  Lake  the  road  crosses  the 
moraine,  and  exposes  in  four  or  five  places  the  characteristic  drift 
of  this  region.  The  clay  is  from  2  to  4  feet  deep,  underlain  by 
20+  feet  of  gravel.  Along  this  five  miles  of  road  there  are  many 
thousands  of  yards  of  gravel  exposed,  and  most  of  it  is  good  in 
quality.  Lake  James  itself  is  in  a  basin  surrounded  with  gravel 
hills.'  The  shores  of  the  lake  are  in  many  places  pure  gravel.  This 
whole  r^ion  is  abundantly  supplied  with  good  road  material. 

Area  Northeast  of  Angola^ 

As  one  goes  north  from  Angola  toward  Fremont  the  character  of 
the  drift  changes  gradually  from  predominant  gravel  and  sand 
to  predominant  clay.  At  Fremont  the  surface  soil  is  clay  with 
small  boulders — a  typical  till.  The  gravel  bed  is  here  twenty 
feet  and  more  down.  West  from  Fremont  two  miles,  the  clay  thins 
out,  and  gravel  appears.  To  the  east,  the  clay  thickens,  and  even 
the  till-boulders  are  scarce.  There  are  small  pockets  of  gravel, 
seldom  containing  more  than  1,000  yards,  in  the  heavy  till  knolls, 
and  these  will  probably  prove  sufficient  for  local  use. 

Area  Southeast  of  Angola. 

The  southeastern  comer  of  the  county  is  occupied  by  the  same 
morainal  ridge  that  forms  most  of  the  surface  of  Dekalb  County, 
and  here  also  the  clay  makes  at  least  95  per  cent,  of  the  soil.  There 
are  some  sraair  gravel  inclusions,  but  they  are  expensive  to  work. 
Between  this  corner  and  the  great  moraine  belt  there  is  a  flat  till 
plain,  which  is  a  mixture  of  gravel,  sand  and  clay,  the  latter  pre- 
dominating.   Gravel  fit  for  road  material  is  scarce  here. 

Fish  Lake,  in  the  southeast  township,  is  surrounded  by  clay 
knobs  for  the  most  part,  but  there  are  a  few  gravel  knolls,  furnish- 
ing in  the  aggregate  enough  material  for  any  roads  that  are  likely 
to  be  improved  in  the  vicinity. 

The  dredge  ditch  which  traverses  Pigeon  River  valley  for  7 
or  8  miles  is  for  the  most  part  through  gravel.  This  gravel  bed 
is  the  great  sheet  that  underlies  the  hills,  at  depths  of  40  to  150 
feet  Here  along  the  ditch  the  gravel  is  piled  high  on  the  banks, 
ready  to  be  hauled  away.  There  is  no  more  favorable  situation 
anywhere  in  Indiana  for  building  gravel  roads.     The  material 
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can  not  be  excelled  for  quality ;  it  is  ready  for  use  without  strip- 
ping or  lifting  out  of  a  pit;  the  course  of  the  stream  makes  it 
accessible  for  a  considerable  area,  and  there  is  enough  material 
here  for  fifty  miles  of  road,  at  a  conservative  estimate. 

Hoad  sentiment  is  not  strong  in  Steuben  County.  Some  of  the 
main  roads  are  graveled,  but  considering  the  abundance  and  cheap- 
ness of  material,  this  county  must  be  classed  as  one  of  the  poorest 
in  Northern  Indiana. 


LAGRANGE    COUNTY. 

Area  in  square  miles 393 

Population  In  1900 15,284 

Miles  of  public  roads 826 

Miles  of  Improved  roads* 276 

Percentage  of  roads  Improved 33.3 

Miles  Improved  with  gravel 276 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $750 

Total  original  cost  of  improved  roads $206,250 

Authority V.  D.  Weaver,  CJounty  Auditor 

*A11  the  Improved  roads  have  been  built  by  the  farmers  and  the  cost  of  1750 
per  mile  is  estimated. 

This  county,  on  the  Michigan  line,  is  just  west  from  Steuben. 
Its  topography  falls  into  three  general  divisions.  The  southeast- 
em  third  is  of  the  knob-and-basin  type,  where  the  knobs  are 
gravel,  and  the  lowlands  muck,  marl  or  sand  covered,  with  clay 
bottoms.  The  northern  third  of  the  county,  and  a  narrow  belt  along 
the  Little  Elkhart  River,  are  gravel  plains  made  up  of  alluvial 
overwash  from  the  morainal  regions  round  about  The  southwest- 
em  third  is  mainly  marsh,  where  2  to  5  feet  of  muck  or  sandy  soil 
are  underlain  by  fine  gravel.  This  has  been  exposed  only  by  the 
dredges,  since  ditching  has  been  begun. 

The  northwest  township,  and  a  narrow  belt  bordering  the  Pigeon 
Creek  valley,  are  sand  areas,  where  gravel  is  seldom  found  in 
large  quantities,  but  where  enough  local  deposits  can  be  found  to 
fill  all  requirements. 
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Lctgrange  and  Vicinity. 

Lagrange  lies  in  a  region  of  very  subdued  morainal  hills,  the 
knolls  being  smoothed  off  and  the  basins  well  filled.  The  soil  is 
sandy,  and  in  places  loamy.  The  knolls  are  clay  or  till-capped, 
with  gravel  bases.  The  city  gravel  pit,  one-half  mile  south  of 
town,  and  Morrison's  pit  a  mile  southwest,  are  fair  specimens. 
The  section  in  the  latter  shows : 

Section  of  MorrisMi  Pit. 

Feet. 

1.  Clay  1 

2.  Coarse  bouldery  gravel 4 

3.  Fine-grained  gravel   2 

4.  Sand 2 

In  the  city  pit,  the  section  is  similar,  except  that  sand  is  more 
abundant  In  most  of  this  region  south  of  town,  the  soil  for  a 
depth  of  40  feet  is  sand  or  gravel.  There  is  easily  enough  gravel 
in  this  region  to  do  all  necessary  road-work,  if  small  deposits  will 
be  utilized,  and  if  care  is  taken  to  keep  out  the  sand. 

Area  Southwest  of  Lagrange. 

After  one  gets  some  three  miles  south  and  west  from  Lagrange, 
the  character  of  the  county  becomes  marshy,  with  ridges  standing 
above  the  flats.  The  ridges  are  sandy,  with  occasional  bouldery 
streaks,  and  some  small  gravel  beds,  usually  less  than  500  yards  in 
size. 

Five  miles  southwest  of  Lagrange  and  one  and  a  half  miles 
west  of  Lake  Oliver  is  the  Duncan  pit — a  mere  scratch  in  an 
enormous  kame.  This  ridge  extends  for  a  mile  and  a  half 
east  and  west,  varies  from  20  to  75  feet  in  height  and 
from  40  to  150  yards  in  width  at  the  base.  It  is  practically 
entirely  gravel — the  percentage  of  sand  and  clay  being  so  slight 
as  to  be  a  negligible  quantity.  The  marsh  and  low  ground  on 
each  side  are  also  underlain  with  10  to  20  feet  of  gravel — prob- 
ably washed  material  from  the  kame.  From  this  pit  there  have 
been  built  twelve  miles  of  road,  by  land  tax  methods.  The  gravel 
packs  excellently  and  makes  an  exceptionally  good  road.  The 
country  within  hauling  distance  will  save  money  in  the  end  by 
abandoning  the  use  of  sandy  gravel  and  obtaining  their  supplies 
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from  here.  The  very  lowest  estimate  for  this  one  ridge  would  be 
a  million  cubic  yards,  and  there  is  probably  twice  that  much 
available. 

Area  North  of  Lagrmige. 

A  section  of  a  ditch  bank  one  mile  north  of  Lagrange  shows : 

Feet. 

1.  Soil  (sandy  tUl) 2 

2.  Gravel  and  sand 5 

The  Bloomfield  Township  pit  is  2l/>  miles  northeast  from  La- 
grange. It  is  a  fine  bank,  showing  12  to  16  feet  of  good  gravel 
under  2  to  4  feet  of  clay.  In  all  this  area  north  from  Lagrange 
to  Pigeon  River,  the  surface  is  distinctly  sandy  or  gravelly.  The 
ridges  are  all  capped  with  clay  or  hard-pan,  and  nearly  all  have 
gravel  at  the  base.  There  is  no  difficulty  here  about  finding 
gravel,  but  it  is  usually  pretty  well  mixed  with  sand,  and  should  be 
screened  before  using.  Some  of  the  roads  here  are  built  of  a 
mixture  of  gravel,  quicksand  and  hard-pan.  It  packs  in  a  year 
and  makes  an  excellent  road.  Where  careful  grading  has  been 
done,  the  material  lasts  a  long  while,  longer  than  the  sandy  gravel 
that  is  sometimes  used  in  this  vicinity. 

Pigeon  River  Valley, 

Here,  as  in  Steuben  County,  the  valley  of  Pigeon  River  is  a 
gravel  plain  extending  almost  the  length  of  the  county.  Here, 
however,  the  Imnuis  is  4  to  6  feet  deep,  and  there  is  no  dredge 
ditch  to  reveal  the  gravel.  There  is  an  abundance  of  it  below 
the  soil,  but  too  deep  for  ordinary  methods  of  work.  A  steam 
scoop  might  be  used  to  advantage.  The  prairie  north  of  the 
valley  is  also  underlain  with  gravel,  and  the  little  knolls  scattered 
about  in  it  will  furnish  enough  material  for  most  of  the  roads. 

Area  in-  Northwestern  Fart  of  the  County, 

In  the  extreme  northwestern  corner  of  the  county  there  is  a 
group  of  morainal  knolls,  some  sharply  defined,  others  rounded. 
The  latter  are  of  clay,  the  former  of  gravel ;  these  will  furnish 
enough  road  material  for  this  vicinity. 

The  trolley  line  from  Lagrange  to  Shipshewana  cuts  down 
in  many  places  through  2  to  6  feet  of  clay  and  reveals  4  to  8 
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feet  of  good  gravel  below.  Excellent  gravel  beds  occur  here  from 
1  to  2  miles  apart.  In  the  vicinity  of  Shipshewana  gravel  is 
very  scarce.  There  are  three  small  pits  2  miles  southwest  from 
the  village,  containing  a  poor  gravel.  North  from  the  town  there 
is  a  sand  plain,  where  gravel  is  not  to  be  had. 

Wolcottville  and  Vicinity, 

This  vicinity  is  a  till  plain,  with  ridges  of  low  relief  standing 
out  from  the  low  lands.  Surface  indications  everywhere  point  to 
till  or  hard-pan. 

The  Wabash  Railroad  has  an  enormous  gravel  pit  in  one  of  the 
ridges  about  a  mile  east  of  Wolcottville.  The  pit  occurs  in  a  ridge 
whose  top  and  sides  are  till.  The  gravel  bed  was  accidentally 
discovered  in  making  a  cut  while  building  the  road  bed ;  and  fortu- 
nately, too,  for  there  is  absolutely  no  surface  sign  of  gravel.  The 
section  shows : 

Section  of  Wabash  Railway  Pit. 

Feet. 

1.  TUl  and  yeUow  clay 6-12 

2.  Gravel,  interbedded  with  sand 18-30 

It  is  said  that  this  pit  is  about  to  be  abandoned  on  account  of 
the  heavy  stripping.  If  so,  there  are  thousands  of  yards  of  good 
gravel  left  in  the  bottom  of  the  pit  that  might  be  used  for  road 
improvement  About  40  acres  are  covered  to  a  depth  of  three 
feet  with  gravel  which  can  be  had  without  stripping  or  any  ex- 
pense other  than  shoveling  into  wagons. 

On  the  other  side  of  the  same  ridge,  the  G.  R.  &  I.  Railway  is 
opening  a  new  pit.  It  is  apparently  in  the  same  gravel  bed  as 
the  other.    The  township  has  a  small  pit  in  this  same  deposit. 

About  4  miles  southwest  from  Wolcottville  is  the  "Hog-back," 
a  kame  consisting  mainly  of  gravel  and  sand.  This  ridge  will 
yield  a  great  deal  of  good  road  material,  with  careful  working. 

West  from  Wolcottville  about  2  miles  the  "Haw-patch"  begins — 
a  plain  covered  with  loamy  and  gravelly  soil.  There  are  some 
low  till  ridges  standing  out  from  the  plain.  At  depths  of  4  to 
10  feet  gravel  occurs,  extending  down  10  to  25  feet.  It  is  sandy 
and  not  good  road  material.  All  the  road  work  in  this  vicinity 
has  been  done  with  gravel  hauled  by  the  Wabash  Railway  from 
their  pit  described  above. 
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West  from  Lagrange  the  surface  is  clay  with  practically  no 
gravel  in  workable  distance.  The  valley  of  the  Little  Elkhart  is 
a  gravel  plain,  where  a  fair  road  material  occurs  under  4  to  6  feet 
of  loam.  The  main  difficulty  in  working  gravel  here  is  water. 
A  pump  or  dredge  could,  however,  be  used  to  overcome  tiiiis. 

Road  sentiment  is  not  very  strong  in  Lagrange  County.  It 
seems  certain  that  only  a  few  localities  are  more  than  three  miles 
from  good  gravel.  If  the  small  pits  were  developed  and  worked, 
perhaps  75  per  cent  of  the  roads  could  be  built  within  three 
miles.  The  fact  that  the  natural  surface  of  the  roads  makes  a 
fair  road-bed  probably  accounts  for  the  slowness  to  gravel  improve- 
ment shown  here ;  but  with  good  gravel  so  easily  obtained  it  seems 
that  more  really  modem  roads  should  be  built. 

ELKHART  COUNTY. 

Area  In  sqaare  miles 466 

Population  in  1900 45,052 

Miles  of  public  roads 580 

Miles  of  improved  roads 312 

Percentage  of  roads  improved 53.8 

Miles  improved  with  gravel 312 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile* $800 

Total  original  cost  of  improved  roads $249,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $60 

Miles  of  improved  roads  (gravel)  built  in  1905 30 

Proportion  of  improved  roads  built  since  1895 50% 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"Possibly  a  majority  are  well  satisfied." 

Authority John  L,  Cooper,  County  Surveyor 

•All  improved  roads  have  been  built  by  the  township. 

This  county,  situated  on  the  Michigan  line,  has  at  least  half  its 
surfaco  occupied  by  gravel  or  sand  plains.  The  most  extensive  is 
that  of  the  St.  Joseph  River,  continuous  with  Pigeon  River  Valley. 
Tributary  to  this  plain  is  the  valley  of  Elkhart  River,  a  narrow 
strip.  A  little  further  west,  and  separated  from  the  Elkhart  Valley 
by  a  belt  of  morainal  ridges,  is  the  great  till  and  gravel  plain  ex- 
tending southwest  into  Kosciusko  and  Marshall  counties. 

Entering  the  county  from  the  east  is  a  lobe  of  the  Saginaw  mo- 
raine which  makes  one-third  of  the  area  of  the  county  and  is  re- 
sponsible for  most  of  the  rough  land.  It  likewise  is  about  all  the 
clay  land  in  the  county. 
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Good  gravel  is  very  scarce  in  Elkhart  County.  Leverett  calls 
the  river  valleys  "gravel  plains/'  but  "quicksand"  would  be  a 
better  term.  The  Elkhart  River  valley  has  the  following  section, 
generalized  from  at  least  twenty  different  trials : 

Qeneral  Section  of  Elkhart  River  Valley, 

Feet. 

1.  Black  sand  7-9 

2.  Blue  UU    : 2 

3.  Coarse  gravel  6 

It  is  evident  that  the  coarse  gravel  is  not  available,  and  the 
quicksand  is  not  at  all  fit  for  road  material.  The  edge  of  the  valley 
is  bordered  by  a  low  bluff,  8  to  10  feet  high.  This  is  mainly  till, 
although  a  sandy  or  gravelly  clay  sometimes  occurs  at  the  base. 
This  gravel  is  about  GO  per  cent  sand,  20  per  cent,  gravel  and  20 
per  cent.  clay.  It  is  not  at  all  fit  for  road  use,  unless  it  be  screened, 
although  it  is  quite  extensively  used.  Roads  built  from  it  were  in 
Jime  6  inches  deep  in  dust,  and  the  chuck-holes  of  the  winter  were 
still  in  evidence. 

Vicinity  of  Goshen, 

West  from  Goshen  about  three  miles,  the  morainal  ridges  begin. 
These  are  composed  of  a  number  of  knolls,  clay  covered  to  a  depth 
of  4  or  5  feet,  with  sand  or  gravel  bases.  A  fine  pit,  which  will 
probably  run  15,000  yards,  just  three  miles  west  of  Goshen,  has 
the  following  section : 

Feet 

1.  Clay 3 

2.  Sand  and  gravel 6 

There  is  too  much  sand  for  a  first  quality  gravel,  and  a  good 
deal  of  clay  is  allowed  to  fall  into  the  material  while  it  is  being 
worked.  It  makes  a  fair  road,  but  wears  out  too  rapidly.  Nearly 
every  ridge  contains  as  good  gravel  as  this  one,  but  none  of  them 
are  worked  until  one  gets  3  miles  west.  Here  in  Harrison  Town- 
ship there  are  several  pits  being  used,  all  furnishing  a  fair  gravel 
with  little  stripping.  They  are  all  pretty  sandy,  but  make  good 
roads. 

At  Dunlap,  five  miles  northwest  of  Goshen,  the  surface  of  the 
EUrhart  Valley  for  a  radius  of  2  miles  is  a  hard  clay,  about  4 
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feet  thick.  Underneath  this  there  is  found  a  gravel  stratum 
which  extends  at  least  20  feet  and  probably  more.  In  practice, 
very  little  of  the  clay  is  removed,  and  the  mixture  of  clay  and 
gravel  does  not  seem  to  work  well.  There  is  enough  clear  gravel 
to  warrant  stripping  off  all  the  clay,  and  it  will  make  a  good 
road. 

Middlehury  mid  the  Mormnal  Tract. 

Middlebury  lies  in  a  plain  which  nestles  between  two  huge 
morainal  regions.  These  rise  above  all  the  other  knolls,  standing 
probably  126  feet  above  the  plain.  Their  structure  is  very  com- 
plex, the  cuts  in  some  places  showing  till,  in  others  sand,  and  still 
others  gravel.  The  following  section  generalized  from  about 
twenty  wells  and  cuts,  shows : 

General  Section  of  Marainai  Ridges  near  MMdUbury. 

Ftet, 

1.  Gravel    20  to  40 

2.  Hard  pan  0  to  16 

3.  Sand  and  gravel 30 

4.  Blue  till   4 

5.  Bouldery  gravel 20 

Some  sections  can  be  found  where  almost  all  the  gravel  is  re- 
placed by  till  or  clay.  But  as  a  rule  one  needs  not  go  more  than 
a  hundred  yards  along  the  edge  of  the  hill  without  finding  an 
abundance  of  good  gravel,  with  a  light  stripping,  seldom  going  over 
four  feet. 

In  Middlebury  the  large  pit  shows  12  feet  of  good  gravel  under 
4  feet  of  clay,  and  there  are  numerous  other  pits  and  sections 
in  the  vicinity  showing  the  same  sequence.  There  is  no  practicable 
limit  to  the  quantity  of  gravel  in  these  ridges.  It  is  certain  that 
enough  can  be  found  to  gravel  every  road  within  hauling  distance, 
and  make  the  merest  scratch  in  the  supply.  This  gravel  stratum  is 
revealed  in  the  cuts  along  the  railway  from  Middlebury  to  Goshen 
for  a  distance  of  four  or  five  miles.  It  constantly  grows  sandier, 
however,  and  at  the  junction  of  the  moraine  with  the  Elkhart  Val- 
ley the  gravel  has  about  disappeared.  The  outermost  knolls  are 
sand,  with  a  clay  cap.  The  outwash  from  these  knolls  has  probably 
formed  the  sand  plain  of  the  Elkhart  Valley. 
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Area  South  of  Ooshen. 

South  from  Goshen  to  New  Paris  the  road  leads  through  the 
sandy  flats  of  the  Elkhart  River.  This  is  all  sand  except  an  occa- 
sional knoll  which  contains  some  gravel.  At  New  Paris,  the  mo- 
rainal  ridges  appear  just  east  of  the  village,  and  as  usual  they  con- 
tain much  gravel  under  clay.  There  are  several  pits  in  these 
ridges,  all  showing  an  excellent  gravel.  There  is  more  than 
enough  to  supply  any  possible  demand. 

In  the  extreme  southern  part  of  the  county  the  dredge  ditches 
have  got  down  into  an  excellent  gray  water  gravel  and  thrown  out 
a  lot  of  it  (m  the  banks.  This  is  easily  accessible  and  good 
material. 

Vicinity  of  Elkhart. 

Elkhart  lies  in  the  sandy  plain  of  the  Elkhart  River.  There  is 
no  workable  gravel  deposit  within  reaching  distance,  the  sand  run- 
ning 6  to  10  feet  deep.  The  bluffs  at  the  edge  of  the  valley  show 
some  gravel,  but  it  is  sandy.  Under  the  sand  there  is  plenty  of 
good  gravel  in  many  places,  but  a  scoop  will  be  necessary  to  get  it 
out 

There  are  312  miles  of  improved  road  in  the  county,  all  built 
of  gravel,  under  the  land  tax  system.  The  gravel  roads  about  Mid- 
dlebury  and  New  Paris  are  good,  but  most  of  the  others  are  built 
in  slovenly  style,  with  poor  material. 

ST.  JOSEPH  COUNTY. 

Area  In  square  miles 560 

Population  in  1900  58,881 

Miles  of  public  roads 870.7 

MUes  of  improved  roads* 238.7 

Percentage  of  roads  improved 27.4 

Miles  improved  with  gravel 238.7 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $750 

Total  original  cost  of  improved  roads $179,025 

Authority A.  J.  Hammond,  City  Engineer  of  South  Bend 


•"No  roads  have  been  built  In  this  county  under  the  gravel  road  law  per- 
taining to  specal  assessments.  The  separate  townships  provide  a  road  tax  which 
is  used  by  the  trustee  to  open  roads,  build  dirt  roads  and  gravel  certain  roads, 
and  a  small  mileage  In  each  township  is  presumed  to  be  graveled  each  year. 

**The  accounts  of  the  trustees  will  not  show,   without  an  extended  search  by 
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This  county,  with  South  Bend  as  its  capital,  is  on  the  Michigan 
line.  At  least  half  its  area  is  gravel  plain.  Almost  all  the  north- 
western half  of  the  county  is  a  gravel  area,  formed  from  the  out- 
wash  of  the  Valparaiso  and  Maxinkuckee  moraine.  The  St  Joseph 
River  occupies  an  extensive  gravel  area.  In  the  southeast  comer  is 
a  till-plain  which  contains  more  or  less  gravel  under  the  till.  The 
moraine  here  is  the  northern  end  of  the  Maxinkuckee  lobe. 

The  general  characterization  of  the  county  is  that  of  gravel  and 
sand.  The  valley  of  the  St  Joseph  River  is  a  gravel  plain,  the 
first  bottom,  comprising  the  deposits  on  the  inner  side  of  the  bends, 
being,  as  a  rule,  sand.  The  second  bottom,  which  is  8  or  10  feet 
above  the  first,  has  a  surface  cover  of  red  clay  and  sand  2  to  6 
feet  deep.  Below  this,  gravel  pockets  of  enormous  size  are  found, 
and  everywhere  there  is  a  gravel  stratum  underneath. 

Vicimty  of  Mishawdka. 

One  of  the  characteristic  gravel  pockets  is  at  Twin  Branch,  three 
miles  east  of  Mishawaka,  where  the  Lake  Shore  owns  a  pit.  There 
are  hundreds  of  thousands  of  yards  of  excellent  grey  water  gravel 
here,  which  will  build  good  roads,  if  a  little  of  the  clay  is  added 
to  aid  in  packing. 

Just  in  the  edge  of  Mishawaka,  in  the  river  bluff,  there  is  an 
exposure  of  gravel  indicating  at  least  60,000  yards  of  good  ma- 
terial. The  stripping  is  practically  nothing,  since  the  surface 
material  is  necessary  to  good  road-stuff.  Another  pocket,  equally 
good  but  smaller,  is  in  the  heart  of  the  city,  two  blocks  from  the 
postoffice.  Every  excavation  in  Mishawaka  which  is  4  to  6  feet 
deep  gets  through  the  red  sand  into  the  gravel.  This  statement 
holds  good  for  the  entire  valley,  as  far  as  observation  and  trials 
showed. 

On  the  south  side  of  the  valley,  along  the  hills  of  the  Maxin- 

an  accountant,  how  much  of  the  road  tax  goes  to  maintenance  and  how  much  to 
new  roads,  etc. 

"The  trustee  of  Portage  township,  where  South  Bend  is  located,  tells  me  that 
he  has  about  16,000  a  year  for  repairs  on  roads,  new  roads,  etc.,  and  that  he  builds 
or  rather  puts  gravel  on  about  three  or  four  miles  of  road  per  year.  If  the  other 
townships  do  as  well  there  should  be  some  40  miles  of  road  graveled  per  year. 
Those  graveled  last  year  cost  about  $600  per  mile,  as  near  as  the  trustee  could 
tell,  but  there  was  little  grading  and  the  gravel  was  close  to  the  road.  The  cost 
of  1750  i>er  mile  is  therefore  estimated. 

**There  is  not  much  interest  taken  in  this  work,  as  in  the  central  part  of  the 
state,  and  yet  I  suppose  the  farmers  are  well  satisfied  with  the  system."— A.  J.  H. 

12— G«olog7* 


168  BEPOBT  OF  STATE  GEOLOGIST. 

Going  from  Angola  north  to  James  Lake  the  road  crosses  the 
moraine,  and  exposes  in  four  or  five  places  the  characteristic  drift 
of  this  region.  The  clay  is  from  2  to  4  feet  deep,  underlain  by 
20+  feet  of  gravel.  Along  this  five  miles  of  road  there  are  many 
thousands  of  yards  of  gravel  exposed,  and  most  of  it  is  good  in 
quality.  Lake  James  itself  is  in  a  basin  surrounded  with  gravel 
hills.'  The  shores  of  the  lake  are  in  many  places  pure  gravel.  This 
whole  r^ion  is  abundantly  supplied  with  good  road  material. 

Area  Northeast  of  Angola^ 

As  one  goes  north  from  Angola  toward  Fremont  the  character  of 
the  drift  changes  gradually  from  predominant  gravel  and  sand 
to  predominant  clay.  At  Fremont  the  surface  soil  is  clay  with 
small  boulders — a  typical  till.  The  gravel  bed  is  here  twenty 
feet  and  more  down.  West  from  Fremont  two  miles,  the  clay  thins 
out,  and  gravel  appears.  To  the  east,  the  clay  thickens,  and  even 
the  till-boulders  are  scarce.  There  are  small  pockets  of  gravel, 
seldom  containing  more  than  1,000  yards,  in  the  heavy  till  knolls, 
and  these  will  probably  prove  sufficient  for  local  use. 

Area  Southeast  of  Angola, 

The  southeastern  comer  of  the  county  is  occupied  by  the  same 
morainal  ridge  that  forms  most  of  the  surface  of  Dekalb  County, 
and  here  also  the  clay  makes  at  least  95  per  cent,  of  the  soil.  There 
are  some  small'  gravel  inclusions,  but  they  are  expensive  to  work. 
Between  this  corner  and  the  great  moraine  belt  there  is  a  flat  till 
plain,  which  is  a  mixture  of  gravel,  sand  and  clay,  the  latter  pre- 
dominating.   Gravel  fit  for  road  material  is  scarce  here. 

Fish  Lake,  in  the  southeast  township,  is  surrounded  by  clay 
knobs  for  the  most  part,  but  there  are  a  few  gravel  knolls,  furnish- 
ing in  the  aggregate  enough  material  for  any  roads  that  are  likely 
to  be  improved  in  the  vicinity. 

The  dredge  ditch  which  traverses  Pigeon  River  valley  for  7 
or  8  miles  is  for  the  most  part  through  gravel.  This  gravel  bed 
is  the  great  sheet  that  underlies  the  hills,  at  depths  of  40  to  150 
feet  Here  along  the  ditch  the  gravel  is  piled  high  on  the  banks, 
ready  to  be  hauled  away.  There  is  no  more  favorable  situation 
anywhere  in  Indiana  for  building  gravel  roads.     The  material 
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can  not  be  excelled  for  quality ;  it  is  ready  for  use  without  strip- 
ping or  lifting  out  of  a  pit;  the  course  of  the  stream  makes  it 
accessible  for  a  considerable  area,  and  there  is  enough  material 
here  for  fifty  miles  of  road,  at  a  conservative  estimate. 

Hoad  sentiment  is  not  strong  in  Steuben  County.  Some  of  the 
main  roads  are  graveled,  but  considering  the  abundance  and  cheap- 
ness of  material,  this  county  must  be  classed  as  one  of  the  poorest 
in  Northern  Indiana. 


LAGRANGE    COUNTY. 

Area  in  square  miles 393 

Population  in  1900 16.284 

Miles  of  public  roads 826 

Miles  of  improved  roads* 276 

Percentage  of  roads  improved 33.3 

Miles  improved  with  gravel 276 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $760 

Total  original  cost  of  improved  roads $206,260 

Authority V.  D.  Weaver,  Ck)unty  Auditor 

*A11  the  improved  roads  have  been  built  by  the  farmers  and  the  cost  of  1760 
per  mile  is  estimated. 

This  county,  on  the  Michigan  line,  is  just  west  from  Steuben. 
Its  topography  falls  into  three  general  divisions.  The  southeast- 
em  third  is  of  the  knob-and-basin  type,  where  the  knobs  are 
gravel,  and  the  lowlands  muck,  marl  or  sand  covered,  with  clay 
bottoms.  The  northern  third  of  the  county,  and  a  narrow  belt  along 
the  Little  Elkhart  River,  are  gravel  plains  made  up  of  alluvial 
overwash  from  the  morainal  regions  round  about  The  southwest- 
em  third  is  mainly  marsh,  where  2  to  5  feet  of  muck  or  sandy  soil 
are  underlain  by  fine  gravel.  This  has  been  exposed  only  by  the 
dredges,  since  ditching  has  been  begun. 

The  northwest  township,  and  a  narrow  belt  bordering  the  Pigeon 
Creek  valley,  are  sand  areas,  where  gravel  is  seldom  found  in 
large  quantities,  but  where  enough  local  deposits  can  be  found  to 
fill  all  requirements. 
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Lagrange  and  Vicinity. 

Lagrange  lies  in  a  region  of  very  subdued  morainal  hills,  the 
knolls  being  smoothed  off  and  the  basins  well  filled.  The  soil  is 
sandy,  and  in  places  loamy.  The  knolls  are  clay  or  till-capped, 
with  gravel  bases.  The  city  gravel  pit,  one-half  mile  south  of 
town,  and  Morrison's  pit  a  mile  southwest,  are  fair  specimens. 
The  section  in  the  latter  shows : 

Section  of  MorrisMi  Pit. 

Feet. 

1.  Clay  1 

2.  Coarse  bouldery  gravel 4 

3.  Fine-grained  gravel   2 

4.  Sand 2 

In  the  city  pit,  the  section  is  similar,  except  that  sand  is  more 
abundant  In  most  of  this  region  south  of  town,  the  soil  for  a 
depth  of  40  feet  is  sand  or  gravel.  There  is  easily  enough  gravel 
in  this  region  to  do  all  necessary  road-work,  if  small  deposits  will 
be  utilized,  and  if  care  is  taken  to  keep  out  the  sand. 

Area  Southwest  of  Lagrange. 

After  one  gets  some  three  miles  south  and  west  from  Lagrange, 
the  character  of  the  county  becomes  marshy,  with  ridges  standing 
above  the  flats.  The  ridges  are  sandy,  with  occasional  bouldery 
streaks,  and  some  small  gravel  beds,  usually  less  than  500  yards  in 
size. 

Five  miles  southwest  of  Lagrange  and  one  and  a  half  miles 
west  of  Lake  Oliver  is  the  Duncan  pit — a  mere  scratch  in  an 
enormous  kame.  This  ridge  extends  for  a  mile  and  a  half 
east  and  west,  varies  from  20  to  75  feet  in  height  and 
from  40  to  150  yards  in  width  at  the  base.  It  is  practically 
entirely  gravel — the  percentage  of  sand  and  clay  being  so  slight 
as  to  be  a  negligible  quantity.  The  marsh  and  low  ground  on 
each  side  are  also  underlain  with  10  to  20  feet  of  gravel — prob- 
ably washed  material  from  the  kame.  From  this  pit  there  have 
been  built  twelve  miles  of  road,  by  land  tax  methods.  The  gravel 
packs  excellently  and  makes  an  exceptionally  good  road.  The 
country  within  hauling  distance  will  save  money  in  the  end  by 
abandoning  the  use  of  sandy  gravel  and  obtaining  their  supplies 
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from  here.  The  very  lowest  estimate  for  this  one  ridge  would  be 
a  million  cubic  yards,  and  there  is  probably  twice  that  much 
available. 

Area  North  of  Lagrange, 

A  section  of  a  ditch  bank  one  mile  north  of  Lagrange  shows : 

Pett. 

1.  Soil  (sandy  tUl) 2 

2.  Gravel  and  sand 5 

The  Eloomfield  Township  pit  is  2^/2  miles  northeast  from  La- 
grange. It  is  a  fine  bank,  showing  12  to  16  feet  of  good  gravel 
under  2  to  4  feet  of  clay.  In  all  this  area  north  from  Lagrange 
to  Pigeon  River,  the  surface  is  distinctly  sandy  or  gravelly.  The 
ridges  are  all  capped  with  clay  or  hard-pan,  and  nearly  all  have 
gravel  at  the  base.  There  is  no  difficulty  here  about  finding 
gravel,  but  it  is  usually  pretty  well  mixed  with  sand,  and  should  be 
screened  before  using.  Some  of  the  roads  here  are  built  of  a 
mixture  of  gravel,  quicksand  and  hard-pan.  It  packs  in  a  year 
and  makes  an  excellent  road.  Where  careful  grading  has  been 
done,  the  material  lasts  a  long  while,  longer  than  the  sandy  gravel 
that  is  sometimes  used  in  this  vicinity. 

Pigeon  River  Valley, 

Here,  as  in  Steuben  County,  the  valley  of  Pigeon  River  is  a 
gravel  plain  extending  almost  the  length  of  the  coimty.  Here, 
however,  the  Ininnis  is  4  to  6  feet  deep,  and  there  is  no  dredge 
ditch  to  reveal  the  gravel.  There  is  an  abundance  of  it  below 
the  soil,  but  too  deep  for  ordinary  methods  of  work.  A  steam 
scoop  might  be  used  to  advantage.  The  prairie  north  of  the 
valley  is  also  underlain  with  gravel,  and  the  little  knolls  scattered 
about  in  it  will  furnish  enough  material  for  most  of  the  roads. 

Area  in  Northwestern  Fart  of  the  County. 

In  the  extreme  northwestern  corner  of  the  county  there  is  a 
group  of  morainnl  knolls,  some  sharply  defined,  others  rounded. 
The  latter  are  of  clay,  the  former  of  gravel;  these  will  furnish 
enough  road  material  for  this  vicinity. 

The  trolley  line  from  Lagrange  to  Shipshewana  cuts  down 
in  many  places  through  2  to  6  feet  of  clay  and  reveals  4  to  8 
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feet  of  good  gravel  below.  Excellent  gravel  beds  occur  here  from 
1  to  2  miles  apart.  In  the  vicinity  of  Shipshewana  gravel  is 
very  scarce.  There  are  three  small  pits  2  miles  southwest  from 
the  village,  containing  a  poor  gravel.  North  from  the  town  there 
is  a  sand  plain,  where  gravel  is  not  to  be  had. 

Wolcottville  and  Vicinity. 

This  vicinity  is  a  till  plain,  with  ridges  of  low  relief  standing 
out  from  the  low  lands.  Surface  indications  everywhere  point  to 
till  or  hard-pan. 

The  Wabash  Railroad  has  an  enormous  gravel  pit  in  one  of  the 
ridges  about  a  mile  east  of  Wolcottville.  The  pit  occurs  in  a  ridge 
whose  top  and  sides  are  till.  The  gravel  bed  was  accidentally 
discovered  in  making  a  cut  while  building  the  road  bed ;  and  fortu- 
nately, too,  for  there  is  absolutely  no  surface  sign  of  gravel.  The 
section  shows : 

Section  of  Wabash  Railway  Pit. 

Feet. 

1.  TUl  and  yellow  clay 6-12 

2.  Gravel,  Interbedded  with  sand 18-30 

It  is  said  that  this  pit  is  about  to  be  abandoned  on  account  of 
the  heavy  stripping.  If  so,  there  are  thousands  of  yards  of  good 
gravel  left  in  the  bottom  of  the  pit  that  might  be  used  for  road 
improvement  About  40  acres  are  covered  to  a  depth  of  three 
feet  with  gravel  which  can  be  had  without  stripping  or  any  ex- 
pense other  than  shoveling  into  wagons. 

On  the  other  side  of  the  same  ridge,  the  G.  R.  &  I.  Railway  is 
opening  a  new  pit.  It  is  apparently  in  the  same  gravel  bed  as 
the  other.    The  township  has  a  small  pit  in  this  same  deposit. 

About  4  miles  southwest  from  Wolcottville  is  the  "Hog-back," 
a  kame  consisting  mainly  of  gravel  and  sand.  This  ridge  will 
yield  a  great  deal  of  good  road  material,  with  careful  working. 

West  from  Wolcottville  about  2  miles  the  "Haw-patch"  begins — 
a  plain  covered  with  loamy  and  gravelly  soil.  There  are  some 
low  till  ridges  standing  out  from  the  plain.  At  depths  of  4  to 
10  feet  gravel  occurs,  extending  down  10  to  25  feet  It  is  sandy 
and  not  good  road  material.  All  the  road  work  in  this  vicinity 
has  been  done  with  gravel  hauled  by  the  Wabash  Railway  from 
their  pit  described  above. 
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West  froiri  Lagrange  the  surface  is  clay  with  practically  no 
gravel  in  workable  distance.  The  valley  of  the  Little  Elkhart  is 
a  gravel  plain,  where  a  fair  road  material  occurs  under  4  to  6  feet 
of  loam.  The  main  difficulty  in  working  gravel  here  is  water. 
A  pump  or  dredge  could,  however,  be  used  to  overcome  this. 

Eoad  sentiment  is  not  very  strong  in  Lagrange  County.  It 
seems  certain  that  only  a  few  localities  are  more  than  three  miles 
from  good  gravel.  If  the  small  pits  were  developed  and  worked, 
perhaps  75  per  cent  of  the  roads  could  be  built  within  three 
miles.  The  fact  that  the  natural  surface  of  the  roads  makes  a 
fair  road-bed  probably  accounts  for  the  slowness  to  gravel  improve- 
ment shoTiVTi  here ;  but  with  good  gravel  so  easily  obtained  it  seems 
that  more  really  modern  roads  should  be  built. 

ELKHAET  COUNTY. 

Area  in  sqaare  miles 465 

Population  in  1900 45,052 

Miles  of  public  roads 580 

Miles  of  improved  roads 312 

Percentage  of  roads  improved 53.8 

Miles  improved  with  gravel 312 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile* $800 

Total  original  cost  of  improved  roads $249,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $60 

Miles  of  improved  roads  (gravel)  built  in  1905 30 

Proportion  of  improved  roads  built  since  1895 50% 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"Possibly  a  majority  are  well  satisfied." 

Authority John  L».  Cooper,  CJounty  Surveyor 

*A11  improTed  roads  have  been  built  by  the  township. 

This  county,  situated  on  the  Michigan  line,  has  at  least  half  its 
surface  occupied  hy  gravel  or  sand  plains.  The  most  extensive  is 
that  of  the  St.  Joseph  River,  continuous  with  Pigeon  River  Valley. 
Tributary  to  this  plain  is  the  valley  of  Elkhart  River,  a  narrow 
strip.  A  little  further  west,  and  separated  from  the  Elkhart  Valley 
by  a  belt  of  morainal  ridgos,  is  the  great  till  and  gravel  plain  ex- 
tending southwest  into  Kosciusko  and  Marshall  counties. 

Entering  the  county  from  the  east  is  a  lobe  of  the  Saginaw  mo- 
raine which  makes  one-third  of  the  area  of  the  county  and  is  re- 
sponsible for  most  of  the  rough  land.  It  likewise  is  about  all  the 
clay  land  in  the  county. 
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Good  gravel  is  very  scarce  in  Elkhart  County.  Leverett  calls 
the  river  valleys  "gravel  plains,"  but  "quicksand"  would  be  a 
better  term.  The  Elkhart  River  valley  has  the  following  section, 
generalized  from  at  least  twenty  different  trials : 

General  Section  of  Elkhart  River  Valley, 

Feet. 

1.  Black  sand  7-9 

2.  Blue  tin   2 

3.  Coarse  gravel  6 

It  is  evident  that  the  coarse  gravel  is  not  available,  and  the 
quicksand  is  not  at  all  fit  for  road  material.  The  edge  of  the  valley 
is  bordered  by  a  low  bluff,  8  to  10  feet  high.  This  is  mainly  till, 
although  a  sandy  or  gravelly  clay  sometimes  occurs  at  the  base. 
This  gravel  is  about  60  per  cent,  sand,  20  per  cent,  gravel  and  20 
per  cent.  clay.  It  is  not  at  all  fit  for  road  use,  unless  it  be  screened, 
although  it  is  quite  extensively  used.  Roads  built  from  it  were  in 
Jime  6  inches  deep  in  dust,  and  the  chuck-holes  of  the  winter  were 
still  in  evidence. 

Vicinity  of  Goshen, 

West  from  Goshen  about  three  miles,  the  morainal  ridges  begin. 
These  are  composed  of  a  number  of  knolls,  clay  covered  to  a  depth 
of  4  or  5  feet,  with  sand  or  gravel  bases.  A  fine  pit,  which  will 
probably  run  15,000  yards,  just  three  miles  west  of  Goshen,  has 
the  following  section : 

Feet 

1.  Clay  3 

2.  Sand  and  gravel  6 

There  is  too  much  sand  for  a  first  quality  gravel,  and  a  good 
deal  of  clay  is  allowed  to  fall  into  the  material  while  it  is  being 
worked.  It  makes  a  fair  road,  but  wears  out  too  rapidly.  Nearly 
every  ridge  contains  as  good  gravel  as  this  one,  but  none  of  them 
are  worked  until  one  gets  3  miles  west  Here  in  Harrison  Town- 
ship there  are  several  pits  being  used,  all  furnishing  a  fair  gravel 
with  little  stripping.  They  are  all  pretty  sandy,  but  make  good 
roads. 

At  Dunlap,  five  miles  northwest  of  Goshen,  the  surface  of  the 
Eihhart  Valley  for  a  radius  of  2  miles  is  a  hard  clay,  about  4 
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feet  thick.  Underneath  this  there  is  found  a  gravel  stratum 
which  extends  at  least  20  feet  and  probably  more.  In  practice, 
very  little  of  the  clay  is  removed,  and  the  mixture  of  clay  and 
gravel  does  not  seem  to  work  well.  There  is  enough  dear  gravel 
to  warrant  stripping  off  all  the  clay,  and  it  will  make  a  good 
road. 

Middlebury  and  the  Mormnal  Tract, 

Middlebury  lies  in  a  plain  which  nestles  between  two  huge 
morainal  regions.  These  rise  above  all  the  other  knolls,  standing 
probably  126  feet  above  the  plain.  Their  structure  is  very  com- 
plex, the  cuts  in  some  places  showing  till,  in  others  sand,  and  still 
others  gravel.  The  following  section  generalized  from  about 
twenty  wells  and  cuts,  shows : 

Oeneral  Section  of  Morainal  Bidges  near  Middlebury. 

F§tt, 

1.  Gravel   20  to  40 

2.  Hard  pan  G  to  16 

3.  Sand  and  gravel 30 

4.  Blue  till  4 

5.  Bouldery  gravel 20 

Some  sections  can  be  found  where  almost  all  the  gravel  is  re- 
placed by  till  or  clay.  But  as  a  rule  one  needs  not  go  more  than 
a  hundred  yards  along  the  edge  of  the  hill  without  finding  an 
abundance  of  good  gravel,  with  a  light  stripping,  seldom  going  over 
four  feet. 

In  Middlebury  the  large  pit  shows  12  feet  of  good  gravel  under 
4  feet  of  clay,  and  there  are  numerous  other  pits  and  sections 
in  the  vicinity  showing  the  same  sequence.  There  is  no  practicable 
limit  to  the  quantity  of  gravel  in  these  ridges.  It  is  certain  that 
enough  can  be  found  to  gravel  every  road  within  hauling  distance, 
and  make  the  merest  scratch  in  the  supply.  This  gravel  stratum  is 
revealed  in  the  cuts  along  the  railway  from  Middlebury  to  Goshen 
for  a  distance  of  four  or  five  miles.  It  constantly  grows  sandier, 
however,  and  at  the  jimction  of  the  moraine  with  the  Elkhart  Val- 
ley the  gravel  has  about  disappeared.  The  outermost  knolls  are 
sand,  with  a  clay  cap.  The  outwash  from  these  knolls  has  probably 
formed  the  sand  plain  of  the  Elkhart  Valley. 
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Area  South  of  Ooshen. 

South  from  Goshen  to  New  Paris  the  road  leads  through  the 
sandy  flats  of  the  Elkhart  River.  This  is  all  sand  except  an  occa- 
sional knoll  which  contains  some  gravel.  At  New  Paris,  the  mo- 
rainal  ridges  appear  just  east  of  the  village,  and  as  usual  they  con- 
tain much  gravel  under  clay.  There  are  several  pits  in  these 
ridges,  all  showing  an  excellent  gravel.  There  is  more  than 
enough  to  supply  any  possible  demand. 

In  the  extreme  southern  part  of  the  county  the  dredge  ditches 
have  got  down  into  an  excellent  gray  water  gravel  and  thrown  out 
a  lot  of  it  on  the  banks.  This  is  easily  accessible  and  good 
material. 

Vicinity  of  Elkhart. 

Elkhart  lies  in  the  sandy  plain  of  the  Elkhart  River.  There  is 
no  workable  gravel  deposit  within  reaching  distance,  the  sand  run- 
ning 6  to  10  feet  deep.  The  bluffs  at  the  edge  of  the  valley  show 
some  gravel,  but  it  is  sandy.  Under  the  sand  there  is  plenty  of 
good  gravel  in  many  places,  but  a  scoop  will  be  necessary  to  get  it 
out. 

There  are  312  miles  of  improved  road  in  the  county,  all  built 
of  gravel,  under  the  land  tax  system.  The  gravel  roads  about  Mid- 
dlebury  and  New  Paris  are  good,  but  most  of  the  others  are  built 
in  slovenly  style,  with  poor  material. 

ST.  JOSEPH  COUNTY. 

Area  in  square  miles 560 

Population  in  1900  58,881 

Miles  of  public  roads 870.7 

Miles  of  improved  roads* 238.7 

Percentage  of  roads  improved 27.4 

MUes  improved  with  gravel 238.7 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $750 

Total  original  cost  of  improved  roads $179,025 

Authority A.  J.  Hammond,  City  Engineer  of  South  Bend 


•••No  roads  haye  been  built  In  this  county  under  the  gravel  road  law  per- 
taining to  specal  assessments.  The  separate  townships  provide  a  road  tax  which 
is  used  by  the  trustee  to  open  roads,  build  dirt  roads  and  gravel  certain  roads, 
and  a  small  mileage  in  each  township  is  presumed  to  be  graveled  each  year. 

••The  accounts  of  the  trustees  will  not  show,   without  an  extended  search  by 
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This  county,  with  South  Bend  as  its  capital,  is  on  the  Michigan 
line.  At  least  half  its  area  is  gravel  plain.  Almost  all  the  north- 
western half  of  the  county  is  a  gravel  area,  formed  from  the  out- 
wash  of  the  Valparaiso  and  Maxinkuckee  moraine.  The  St  Joseph 
River  occupies  an  extensive  gravel  area.  In  the  southeast  comer  is 
a  till-plain  which  contains  more  or  less  gravel  under  the  till.  The 
moraine  here  is  the  northern  end  of  the  Maxinkuckee  lohe. 

The  general  characterization  of  the  county  is  that  of  gravel  and 
sand.  The  valley  of  the  St  Joseph  River  is  a  gravel  plain,  the 
first  bottom,  comprising  the  deposits  on  the  inner  side  of  the  bends, 
being,  as  a  rule,  sand.  The  second  bottom,  which  is  8  or  10  feet 
above  the  first,  has  a  surface  cover  of  red  clay  and  sand  2  to  6 
feet  deep.  Below  this,  gravel  pockets  of  enormous  size  are  found, 
and  everywhere  there  is  a  gravel  stratum  underneath. 

Vicinity  of  Mishavmka. 

One  of  the  characteristic  gravel  pockets  is  at  Twin  Branch,  three 
miles  east  of  Mishawaka,  where  the  Lake  Shore  owns  a  pit.  There 
are  himdreds  of  thousands  of  yards  of  excellent  grey  water  gravel 
here,  which  will  build  good  roads,  if  a  little  of  the  clay  is  added 
to  aid  in  packing. 

Just  in  the  edge  of  Mishawaka,  in  the  river  bluff,  there  is  an 
exposure  of  gravel  indicating  at  least  50,000  yards  of  good  ma- 
terial. The  stripping  is  practically  nothing,  since  the  surface 
material  is  necessary  to  good  road-stuff.  Another  pocket,  equally 
good  but  smaller,  is  in  the  heart  of  the  city,  two  blocks  from  the 
postoffice.  Every  excavation  in  Mishawaka  which  is  4  to  6  feet 
deep  gets  through  the  red  sand  into  the  gravel.  This  statement 
holds  good  for  the  entire  valley,  as  far  as  observation  and  trials 
showed. 

On  the  south  side  of  the  valley,  along  the  hills  of  the  Maxin- 

an  accountant,  how  much  of  the  road  tax  goes  to  maintenance  and  ho<w  much  to 
new  roads,  etc. 

"The  trustee  of  Portage  township,  where  South  Bend  is  located,  tells  me  that 
he  has  about  16,000  a  year  for  repairs  on  roads,  new  roads,  etc.,  and  that  he  builds 
or  rather  puts  gravel  on  about  three  or  four  miles  of  road  per  year.  If  the  other 
townships  do  as  well  there  should  be  some  40  miles  of  road  graveled  per  year. 
Those  graveled  last  year  cost  about  $600  per  mile,  as  near  as  the  trustee  could 
tell,  but  there  was  little  grading  and  the  gravel  was  close  to  the  road.  The  cost 
of  1760  i>er  mile  is  therefore  estimated. 

**There  is  not  much  interest  taken  in  this  work,  as  in  the  central  part  of  the 
State,  and  yet  I  suppose  the  farmers  are  well  satisfied  with  the  system."— A.  J.  H. 

11— G*0l0ff7. 
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kuckee  moraine  the  outwash  is  spread,  delta-fashion,  over  the  bot- 
tom for  a  distance  of  200  to  400  yards,  and  adds  2  to  10  feet  of 
sand  to  the  top  covering.  At  such  places,  the  gravel  is  found  4  to 
12  feet  down.  This  valley  contains  gravel  enough  for  the  entire 
county.  There  is  no  reason  why  it  should  not  be  used  upon  all 
roads  within  hauling  distance. 

Southern  Portion  of  County, 

South  from  Mishawaka  and  South  Bend  the  morainal  hills  oc- 
cupy a  strip  running  to  the  south  line  of  the  county  and  6  to  8 
miles  wide.  The  hills  are  mainly  clay  and  till,  with  some  sand 
and  gravel  seams,  and  a  heavy  gravel  at  the  bottom.  The  usual 
depth  of  the  wells  is  100  to  150  feet,  when  the  great  gravel 
stratum  is  reached.  The  section  of  a  well  being  drilled  about 
three  miles  south  of  Mishawaka  showed : 

Section  of  Well  Three  Miles  South  of  Mvihawaka. 

Fett, 

1.  Sand 10 

2.  Hard  pan  and  sand 5 

3.  Clay  10 

4.  Sand  and  gravel 40 

5.  Clay 60 

6.  Gravel  (water  bearing) 5 

There  is  no  way  to  predict  anything  about  this  region  except 
that  gravel  is  very  scarce.  In  20  square  miles  here,  there  is  not 
a  single  pit  The  road  on  the  crest  of  the  moraine  varies  in  nature. 
Stretches  of  sandy  material  are  followed  by  stretches  of  clay  and 
hard-pan.  The  latter,  when  well  graded,  makes  a  pretty  good  road 
of  itself.  There  are  half-mile  lengths  of  it  here  as  good  as  most 
gravel  roads.  The  methods  of  D.  Ward  King  would  make  elegant 
roads  with  this  material  to  work  upon,  and  with  a  solid  bed,  gravel 
could  be  profitably  hauled  from  the  valley  for  five  or  six  miles  and 
used  as  a  top  dressing. 

The  differences  in  the  same  glacial  formation  within  compara- 
tively short  distances  is  obvious  here  in  this  Maxinkuckee  moraine. 
At  Rochester  the  typical  section  is : 

Feet. 

1.  Clay  4—  8 

2.  Gravel  20—00 


ROAD  MATERIALS  OF  ST.   JOSEPH  COUNTY.  179 

Here  the  typical  section  will  show : 

Ptet. 

1.  Clay  or  hard  pan 20—60 

2.  Sand  or  gravel  10—20 

with  more  clay  beneath. 

Walkerton  and  Vicinity. 

The  best  pit  seen  in  northwestern  Indiana  for  road  material  is  at 
Walkerton.  The  quantity  is  practically  unlimited,  and  the  strip- 
ping is  light.  The  upper  four  or  six  feet  of  the  gravel  is  red  in 
color,  due  to  the  presence  of  20  per  cent,  of  red  clay.  This  is  the 
gravel  preferred  hereabouts  for  road  use  on  account  of  its  quick 
packing.  Under  the  red  gravel  is  a  layer  10  to  15  feet  deep  of 
pure  gray  material,  fine  grained  and  ideal  road-stuff,  when  mixed 
with  a  little  clay  to  insure  packing.  A  mixture  of  this  and  the  red 
clay  ought  to  make  an  excellent  road,  since  it  would  pack  well  and 
wear  a  lonsr  time. 

The  pit  is  owned  by  Starke  County  people,  who  this  year  (1905) 
are  building  21  miles  of  road  from  it,  and  it  is  thought  that  an- 
other 20  miles  will  be  built  of  this  gravel  in  1906. 

North  Liberty  cmd  Vicinity. 

North  Liberty  is  in  the  middle  of  a  gravel  plain  composed  of  the 
overwash  from  the  moraine  out  towards  the  Kankakee  river.  Tlie 
plain  is  sandy  on  the  top,  with  a  fair  quality  of  gravel  almost 
everywhere  underneath.  Almost  any  excavation  four  feet  or  more 
in  depth  reveals  this  gravel,  arid  there  is  clay  enough  in  it  to  pack 
it  hard  in  a  year. 

The  Three  I  Railway  has  a  large  pit  in  this  gravel  plain, 
abont  7  miles  north  of  North  Liberty.  There  are  thousands  of 
yards  of  .good  gravel  here. 

At  a  number  of  places  in  this  vicinity  pits  are  in  operation,  any 
one  of  which  would,  if  developed,  furnish  enough  material  to  build 
all  the  roads  within  hauling  distance.  It  is  certain  that  this  en- 
tire gravel  plain  can  build  its  roads  with  good  gravel  and  not  haul 
more  than  two  miles. 
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LaJceville  and  Vicinity. 

At  Lakeville,  in  the  Maxinkackee  moraine,  there  is  no  gravel. 
The  railway  cuts  here  show  20-25  feet  of  yellow  clay.  At  the  vil- 
lage, there  is  a  sand-pit,  from  which  some  poor  material  has  been 
taken  and  used  on  the  roads.  This  section  can  be  graveled  without 
excessive  hauling  by  opening  pits  in  the  plain  just  beyond  the 
moraine.  In  many  cases,  the  material  will  have  to  be  hauled 
4  or  5  miles,  but  it  is  worth  putting  down  after  it  is  obtained. 

All  of  the  principal  roads  in  the  county  are  graveled,  and  some 
of  the  side  roads.  What  is  needed  is  some  systematic  work — the 
establishing  of  grades,  the  more  careful  selection  of  materials,  and 
thorough  superintendence  of  the  work.  With  such  an  abundance 
of  good  building  material,  this  county  should  have  as  good  roads 
as  any  in  the  State,  and  it  lacks  much,  as  yet,  of  reaching  this 
position. 

The  following  table  showing  the  miles  of  public  and  improved 

roads  in  the  county,  by  townships,  was  prepared  by  one  of  the 

assistants  in  the  office  of  A.  J.  Hammond,  City  Engineer  of  South 

Bend: 

Tabulation  of  Roads  in  St.  Joseph  County. 

MUt»  of  MiU»  of 

Public  Oravel 

Town$hip,  Bond.  Road. 

Center    40  19 

Clay    46.5  19 

German   38.66  17 

Greene   61  16 

Harris    48.5  15 

Liberty  86  27 

Lincoln 48  20.66 

Madison  " 103  8 

GUve 93.5  25 

Penn 141  33 

Portage    28  14 

Union  82  8 

Warren    54.5  17 

Totals  870.66  238.66 

LAPORTE  COUNTY. 

Area  in  square  miles 563 

Population  in  1900 38,386 

Miles  of  public  roads 1,200 

Miles  of  improved  roads 89 

Percentage  of  roads  improved 7.4 
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Miles  improved  with  gravel None 

Miles  Improved  with  crushed  stone 80 

Average  original  cost  of  stone  roads  per  mile $4,000 

Total  original  cost  of  improved  roads • $356,000 

Miles  of  improved  roads  (stone)  built  in  1905 16 

Miles  of  improved  roads  (stone)  contracted  for  1906 3.5 

F'irst  improved  roads  built 1901 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority   L.  E.  Daniels 

This  county,  in  the  northwestern  portion  of  the  State,  has  three 
distinct  topographic  holts.  A  narrow  strip  along  Lake  Michigan 
is  mainly  sand,  with  a  very  occasional  clay  knoll ;  next  to  this  comes 
a  morainic  helt  extending  across  the  county  in  a  northeast-south- 
west direction.  The  upland  district  is  clay  in  the  main,  with 
sand  in  the  bases  of  the  knolls.  There  are  some  little  gravel 
.lenses  down  in  the  clay  25-»30  feet,  in  which  many  of  the  wells  find 
water.  Between  the  moraine  and  the  Kankakee  there  is  a  sand 
plain  made  up  of  overwash  from  the  moraine.  There  is  very  little 
gravel  here,  at  no  place  nearly  enough  to  make  a  workable  pit. 
There  is  not  a  township  in  the  coimty  that  has  enough  gravel  for 
road  purposes.  This  condition  has  been  recognized,  and  macadam 
has  been  placed  in  the  main  roads.  A  very  fine  stone  road  extends 
from  Laporte  to  Michigan  City,  and  there  are  other  shorter  roads. 

PORTER  COUNTY. 

Area  in  square  miles 418 

Population  in  1900 19,175 

Miles  of  public  roads 1,000 

Miles  of  improved  roads 110 

Percentage  of  roads  improved 10.1 

Miles  improved  with  gravel 91 

Miles  improved  with  cruslied  stone 19 

Average  original  cost  of  gravel  roads  i>er  mile* $3,150 

Average  original  cost  of  stone  roads  per  mile $3,100 

Total  original  cost  of  improved  roads $345,000 

Annual  cost  i>er  mile  for  repairs  on  gravel  roads  5  yeas  old $45 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $30 

First  improved  roads  built 1897 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority  S.  P.  Corboy,  County  Auditor 

•**Most  of  the  roads  of  this  county  wore  put  In  several  years  ago  when  labor 
and  material  was  much  cheaper  than  now.  We  have  about  15  miles  under  way 
and  it  will  cost  about  $5,000  per  mile,  according  to  the  report  of  the  viewers.  This 
is  not  all  due  to  Increase  in  supplies,  etc.,  but  the  demand  is  for  better  roads,  and 
the  specifications  have  been  made  much  stronger. 

"The  majority  of  the  farmers  in  the  county  are  very  much  in  favor  of  our  sys- 
tem of  gravel  roads,  especially  in  Union,  Center,  Portage,  Westchester  and  Boone 
towDthips.    Some  of  the  other  townships  have  no  gravel  roads  as  yet.'*    S.  P.  C. 
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This  county  lies  just  west  of  Laporte  County  and  south  of 
Lake  Michigan,  in  the  northwestern  portion  of  the  State.  Three 
distinct  topographic  belts  or  regions,  each  with  well  marked  charac- 
teristics, comprises  its  surface.  The  northern  one  of  these,  com- 
prising about  70  square  miles,  is  composed  mainly  of  sand,  thrown 
up  either  in  hills  or  dunes,  some  of  which  approximate  200  feet 
in  height,  or  in  low  ridges,  usually  six  to  15  feet  above  the  level 
of  the  marshes  which  lie  between  them. 

The  middle  or  morainic  belt  is  about  15  miles  in  width,  and  com- 
prises about  200  square  miles  of  the  area  of  the  county.  The 
third  region  of  belt  of  the  county  is  marsh  land  in  the  valley  of  the 
Kankakee  basin.  This  area  comprises  about  105  square  miles,  a 
large  part  of  which  is  rich,  well  drained  prairie  lands,  the  re- 
mainder being  overflowed  each  year  by  the  Kankakee. 

The  crest  of  the  morainic  belt  rises  from  840  to  888  feet  above 
Lake  Michigan.  It  enters  the  county  from  the  west  near  the  cen- 
ter, and  passes  in  a  northeasterly  direction  to  a  point  some  five 
miles  north  of  Valparaiso.  Thence  it  runs  eastward  to  the  county 
line,  at  which  point  the  moraine  is  but  about  seven  miles  in  width. 
In  general  it  is  made  up  of  alternate  layers  of  yellowish  clay  and 
sand,  which  range  from  12  to  20  feet  in  thickness. 

But  little,  if  any,  gravel  suitable  for  road  purposes  has  been 
found  in  the  county,  though  careful  investigation  may  reveal  some 
deposits  in  the  higher  ridges  north  and  west  of  Hebron.  Several 
small  deposits  have  been  found  just  south  and  west  of  Valparaiso, 
one  of  which,  called  "Sugar  Loaf,"  20  feet  in  height  and  covering 
half  an  acre,  was  used  on  the  streets  of  that  city.  A  deposit  three 
feet  and  more  in  thickness  was  noted  east  of  Bell  Marsh  on  the 
side  of  the  Valparaiso  and  Laporte  road,  in  the  southeast  quarter 
of  section  10  (35  N.,  5  W.).  The  appearance  of  the  surrounding 
country  is  very  favorable  to  the  discovery  of  gravel  deposits  in 
this  vicinity,  though  careful  search  has,  as  yet,  revealed  none. 

The  gravel  or  stone  used  on  the  110  miles  of  improved  roads  of 
the  county  has  all  been  imported  from  Illinois.  For  that  reason 
the  cost  of  the  roads  is  much  higher  than  in  those  coimties  to  the 
east  and  south  where  material  is  found  close  to  the  roads  where  it 
was  used.    Not  an  outcrop  of  rock  of  any  kind  occurs  in  the  county. 
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LAKE  COUNTY. 

Area  in  square  miles 465 

Population  in  1900 37,892 

Miles  of  public  roads 700 

Miles  of  improved  roads 158.06 

Percentage  of  roads  improved 22.5 

Miles  improved  with  gravel 71.16 

Miles  improved  with  crushed  stone 86.90 

Average  original  cost  of  gravel  roads  per  mile $3,013 

Average  original  cost  of  stone  roads  per  mile $4,330 

Total  original  cost  of  improved  roads $590,753 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $95 

Miles  of  improved  roads  (stone)  built  in  1905 3 

First  Improved  loads  built 1896 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authorities W.  L.  Allman,  Co.  Auditor;  W.  F.  Bridge,  Co.  Surveyor 

This  county  occupies  the  extreme  northwestern  comer  of  Indi- 
ana, and  is  bounded  on  the  south  by  the  Kankakee  River,  on  the 
north  by  Lake  Michigan  and  on  the  west  by  Illinois.  The  topo- 
graphic belts  are  of  the  same  nature  as  those  found  in  Porter 
County,  and  consist  of  a  sandy  northern,  a  middle  morainic  and  a 
southern  marshy  r^ion.  The  northern  r^on  of  the  county  com- 
prises about  143  square  miles,  the  most  of  which  is  covered  with 
rather  low,  parallel  sand  ridges  with  numerous  marshy  depressions 
or  sags  intervening.  In  the  northeastern  corner,  about  Millers, 
are  a  number  of  very  high  sand  dunes. 

The  middle  or  morainic  region  is  covered  by  a  sheet  of  drift 
which,  at  Crown  Point,  the  county  seat,  is  141  feet  in  thickness. 
Where  this  moraine  crosses  the  State  line  and  enters  Lake  County, 
it  is  about  17  miles  in  width.  Its  soil  in  many  places  in  its  north- 
ern portion  immediately  overlies  a  thick  bed  of  clay,  in  which  are 
mingled  many  pebbles  and  small  boulders.  In  its  southern  portion 
it  is,  for  the  most  part,  a  high  rolling  prairie,  the  soil  of  which  is 
a  rich  black  loam,  and  covers  with  a  depth  of  one  to  three  feet  the 
clay  till  of  the  moraine.  This  clay  varies  in  thickness  from  40  to 
65  feet«  Beneath  it  is  a  sand  stratum  from  20  to  70  feet  thick, 
which  furnishes  a  plentiful  supply  of  water. 

Gravel  suitable  for  road  purposes  should  be  found  in  the  higher 
ridges  of  this  morainic  region,  but  a  careful  search  has  not,  as  yet, 
revealed  its  presence  in  any  locality.    It  is  plentiful  in  the  clay  soil 
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of  the  uplands  and  seems  to  have  been  scattered  through  this  soil 
and  not  accumulated  in  thick  beds  or  deposits  as  in  the  moraines  of 
central  Indiana. 

The  largest  deposit  noted  in  the  county  was  near  West  Creek, 
in  section  7  (32  N.,  9  W.).  It  was  excellent  in  quality  but  was 
only  about  two  and  a  half  feet  thick  and  was  overlain  with  three 
feet  of  earth  and  underlain  with  coarse  sand.  A  careful  investiga- 
tion may  yet  reveal  deposits  of  gravel  of  workable  size  in  the 
higher  ridges  east  and  west  of  Lowell. 

About  80  square  miles  of  the  southern  portion  of  the  county  are 
comprised  in  the  Kankakee  basin.  This  area  is,  for  the  most  part, 
marsh  land,  which  for  several  months  of  the  year  is  covered  with 
from  two  to  five  feet  of  water.  When  drained,  as  it  some  time 
will  be,  it  will  form  one  of  the  richest  and  most  productive  regions 
of  northern  Indiana. 

•All  of  the  material  used  on  the  improved  roads  of  the  county  has 
been  shipped  in  from  Illinois.  As  in  Porter  Coiinty,  the  cost  of 
these  roads  was  therefore  higher  than  in  the  regions  to  the  south 
and  east,  where  road  material  is  plentiful. 

STAEKE  COUNTY. 

Area  in  square  miles 314 

Population  in  1900 10,431 

Miles  of  public  roads 650 

Miles  of  improved  roads 73 

Percentage  of  roads  improved 11.2 

Miles  improved  witli  gravel 60 

Miles  improved  with  crushed  stone 13 

Average  original  cost  of  gravel  roads  per  mile $1,250 

Average  original  cost  of  stone  roads  per  mile $2,200 

Total  original  cost  of  Improved  roads $103,600 

Miles  of  improved  roads  (gravel)  built  in  1905 28 

Miles  of  improved  roads  (gravel)  contracted  for  1906 83 

First  improved  roads  built 1901 

Satisfaction  of  farmers  with  investment  In  Improved  roads — 

"They  Icick  before  the  election  and  before  they  are  built  but  after 
they  once  have  them  they  would  not  do  without  them." 
Authority Lee  M.  Ransbottom,  County  Auditor 

Starke  County  lies  in  northwestern  Indiana  on  the  eastern  side 
of  the  Kankakee  River.  Its  topography  is  simple.  Monotonous 
sand   jjunes   interrupt   more  monotonous   sand   and   muck   flats. 
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There  is  no  relief  and  hardly  any  diversity  of  soil.  The  sand  is 
the  yellow  loose  sort  that  drifts  hefore  the  wind,  and  that  grows 
little  except  sand  burrs  and  scrub  oaks.  The  gravel  deposits  in 
this  county  are  very  much  like  the  occurrence  of  snakes  in  Ireland. 

In  California  Township  "gravel"  pits  have  been  worked  on  the 
Shilling  and  Rogers  farms.  In  the  former  locality  the  material 
is  poor,  at  least  60  per  cent,  being  sand.  It  is  hardly  better  than 
coarse,  sharp  sand  anywhere  in  the  pit.  The  latter  locality,  near 
Round  Lake,  is  a  little  better  as  to  quality. 

On  the  Short  farm,  five  miles  southwest  from  Knox,  there  is  a 
small  deposit  of  fair  gravel,  enough  probably  to  gravel  8  or  10 
miles  of  road. 

In  North  Bend  Township,  in  the  vicinity  of  Bass  Lake,  there  is 
probably  enough  gravel  to  improve  the  important  roads  in  the  im- 
mediate neighborhood. 

In  Wayne  Township,  3  miles  northwest  of  North  Judson,  J. 
Kellar  has  a  good  pit  in  a  ridge.  Some  25  or  30  miles  of  road  have 
been  built  from  this  pit,  and  there  is  probably  enough  gravel  left 
for  as  much  more.  It  is  impossible  here  or  anywhere  else  in  Starke 
County  to  make  any  accurate  estimate  of  the  gravel  in  a  bed.  Sand 
seams  are  frequent,  and  the  gravel  often  thins  out  within  a  space 
of  10  feet 

Throughout  most  of  this  county  road  material  is  being  imported. 
For  twenty  miles  of  road  to  be  built  in  the  northern  part  of  the 
county  the  gravel  is  to  be  shipped  in  from  Walkerton.  Some  stone 
road  has  been  built  and  more  will  be.  In  view  of  the  scarcity  of 
gravel  here  and  its  poor  quality  it  is  no  doubt  wise  to  ship  in  ma- 
terial that  will  be  worth  the  expense  of  grading  a  roadbed.  While 
stone  roads  will  have  a  greater  original  cost,  they  will,  if  properly 
constructed,  be  more  durable,  and  therefore  choaper  in  the  end. 
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MARSHALL  COUNTY. 

Area  in  square  miles 440 

Population  In  1900 25,119 

Miles  of  public  roads 800 

Miles  of  improved  roads* 150 

Percentage  of  roads  Improved 56.2 

Miles  improved  with  gravel 450 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $315 

Total  original  cost  of  improved  roads $141,750 

Annual  cost  of  repairs-  per  mile  on  gravel  roads  5  years  old $50 

Miles  of  improved  roads  (gravel)  built  in  1905 50 

Proportion  of  improved  roads  built  since  1895 75% 

Satisfaction  of  farmers  with  investment  In  improved  roads Good 

Authority H.  L.  Singrey,  CJounty  Auditor 


*A11  improved  roads  were  built  by  working  out  the  road  tax.  *'The  soil  is  sandy 
and  water  runs  away  almost  immediately  after  falling,  so  the  roads  are  in  good 
shape  most  all  the  year.  The  Board  of  Commissioners  has  never  felt  It  necessary 
to  build,  nor  has  there  been  any  demand  from  the  people  for  stone  or  gravel  roads. 
Nevertheless,  the  roads  in  this  county  will  compare  favorably  with  those  of  any 
other  county  In  the  State."  H.  L.  S. 

This  county  lies  in  northern  Indiana,  the  second  from  the  north 
boundary  and  the  fourth  from  the  east  Plymouth  is  the  county 
seat.  The  surface  consists  of  the  prominent  Maxinkuckee  lobe  of 
the  Saginaw  moraine, — a  succession  of  sand  ridges  and  low  marshes 
in  the  central  portion.  This  morainal  tract  is  flanked  by  the  flat, 
sandy  plain  (mentioned  more  fully  under  Kosciusko  County)  on 
the  east  and  the  dreary  sands  of  the  Kankakee  area  on  the  west. 
This  is  pre-eminently  a  sand  county.  Very  little  clay  occurs  and 
very  little  gravel. 

Vicinity  of  Plymouth. 

South  from  Plymouth  on  the  Michigan  road  one  mile  and  again 
two  miles  two  abandoned  gravel  pits  show  the  arrangement  of  the 
drift  in  the  morainal  region.  The  gravel,  a  coarse,  bouldery  stuff, 
lies  under  yellow  sand  15  to  40  feet  deep  on  the  ridge  tops,  8  to  10 
feet  thick  in  the  lower  ground.  The  gravel  is  too  coarse  for  good 
road  material  and  the  sand  too  fine.  The  Michigan  road  and  other 
main  roads  in  this  vicinity  are  built  of  the  sand,  and  in  July  the 
dust  was  4  to  8  inches  deep. 

Southeast  of  Plymouth  on  the  L.  E.  and  W.  Railway  for  five 
miles  the  country  is  a  succession  of  low  sand  ridges  and  swamps. 
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The  surface  soil,  where  there  is  any,  is  sandy  till.  There  is  no 
gravel  in  sight,  and  none  in  the  well  sections  short  of  25  to  40  feet 
As  a  rule  the  bases  of  the  ridges  are  coarse  gravel,  but  it  is  so  deep- 
ly buried  that  it  can  not  be  worked  except  where  water  has  cut 
away  part  of  the  sand.  Even  in  such  places  the  stripping  soon 
becomes  excessive.  Yellow  River,  which  cuts  across  this  moraine, 
rarely  gets  down  to  gravel.  The  bars  and  the  banks  are  accord- 
ingly sand  or  mud. 

Culver  and  Vicinity, 

The  shores  of  Maxinkuckee  Lake  show  the  diversity  of  the 
morainal  material.  The  lake  is  in  a  trough  between  two  ridges 
having  a  general  north-and-south  trend.  The  ridg^  on  the  east  is 
clay-topped,  with  sand  and  gravel  base.  Dillon's  gravel  pit  in  this 
ridge  near  the  Vandalia  Railway  shows  15  feet  of  gravel  under 
2  to  6  feet  of  clay.  Two  wells  in  the  top  of  the  ridge  show,  re- 
spectively, 4  and  10  feet  of  clay  overlying  20  feet  -f-  of  gravel  and 
sand.  The  gravel  is  not  uniformly  distributed,  some  wells  missing 
it  entirely. 

The  western  ridge  rises  35  feet  above  the  water  and  is  all  sand 

r  

of  the  yellow,  "sugarlike"  variety.  There  is  no  gravel  here.  The 
Vandalia  Railway  maintains  a  sand  pit  on  the  south  shore  of  the 
lake.  The  product  is  at  least  60  per  cent,  sand,  and  is  totally  imfit 
for  road  stuff. 

In  the  extreme  southern  part  of  the  county  the  sand  and  clay 
which  forms  the  tops  of  the  ridges  have  disappeared,  leaving  huge 
mounds  of  gravel  or  sharp,  coarse  sand.  This  substance  makes 
good  roads  and  is  abundant.  It  reaches  its  maximum  development 
along  the  Tippecanoe  River  in  Fulton  County. 

Argos  and  Vicinity. 

Argos  lies  near  the  eastern  edge  of  the  moraine.  For  a  mile  east 
of  the  village  the  morainal  topography  is  distinguishable,  although 
the  ridges  seldom  have  a  relief  of  more  than  10  feet.  Generally 
the  coimtry  is  flat,  and  east  of  the  moraine  is  a  marshy  sand  plain 
which  occupies  the  northeastern  quarter  of  the  county. 

The  soil  on  the  moraine  edge  is  a  sandy  loam.  Down  6  to  15 
feet  (the  latter  for  high  ground)  a  fine  water  gravel  occurs  prac- 
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tically  everywhere.  All  the  wells  in  a  radius  of  1^  miles  show  it 
It  is  not  used  for  road-stuff  because  the  abundance  of  water  in  it 
makes  the  work  of  extraction  difficult.  The  low  ridges  have  2  to 
6  feet  of  loam  or  clay  on  top,  with  gravel  at  the  base.  A  pit  has 
been  opened  in  one  of  these  ridges  on  Wisely's  farm  2  miles  north- 
east of  Argos.  The  gravel,  which  is  only  fair  in  quality,  lies  under 
2  feet  of  clay  and  is  much  mixed  with  sand.  Practically  every 
ridge  in  the  vicinity  is  like  this  one ;  but  it  seems  that  the  better 
water  gravel  should  be  removed  by  a  gravel  pump  and  then  used  in 
preference  to  the  ridge  material. 

At  Inwood,  6  miles  east  of  Plymouth,  the  distribution  of  drift 
in  the  flat  plain  mentioned  above  is  plainly  evident.  A  gravel  pit 
here  shows  the^foUowing  section: 

Section  of  Pit  near  Inwood. 

Feet, 

1 .  Soil  1 

2.  Sandy  yellow  tin 6—1 

3.  Yellow,  bouldery  gravel 6 — 9 

4.  Gray  water  gravel 2 

In  this  vicinity  there  are  thousands  of  yards  of  good  gravel  in 
sight  with  no  expense  for  stripping.  All  the  low  ridges  here  con- 
tain sand  or  gravel.  The  low  ground  has  a  black  surface  soil  with 
gravel  beneath.  The  plain  here,  as  in  Kosciusko  County,  is  gravel 
and  sand.  The  expense  of  extracting  the  gravel  is  slight,  and  there 
is  enough  for  all  purposes. 

The  western  strip  of  the  county  for  about  2  miles  in  width  may 
be  dismissed  in  few  words.  It  lies  in  the  Kankakee  sands  and  has 
no  gravel. 
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KOSCIUSKO  COUNTY. 

Area  In  square  miles 521 

Population  in  1900 29.109 

Miles  of  public  roads 1.300 

Miles  of  improved  roads 254 

Percentage  of  roads  improved 19.5 

Miles  Improved  with  gravel* 250 

Miles  improved  with  crushed  stone 4 

Average  original  cost  of  gravel  roads  per  mile $700 

Average  original  cost  of  stone  roads  per  mile $1,000 

Total  original  cost  of  improved  roads $179,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

They  are  well  satisfied  when  a  good  road  is  made,  but  are  very  much 
dissatisfied  with  those  already  turned  over  to  the  county. 
Authorities G.  W.  McCarter,  £2z-Co.  Surveyor;  Bff.  Sharp,  Co.  Auditor 


*A!1  the  Improyed  roads  have  been  built  by  the  townships.  Sixteen  miles  have 
been  turned  over  to  the  county  to  be  kept  in  repair.  The  cost  as  given  Is  esti- 
mated, no.  accnrate  accounts  having  been  kept.  **We  have  no  roads  Improved  by 
contract  and  sale  of  bonds  In  this  county,  In  the  sense  that  they  are  so  Improved 
In  the  central  and  southern  parts  of  the  State.  That  is,  we  have  never  had  a 
public  road  Improved  nor  constructed  through  legal  proceedings  In  the  Commis- 
sioners* Court  and  Auditor's  office.  The  present  law  has  been  of  no  help  to  this 
county,  because  it  was  not  tried.  Our  natural  gravel  makes  so  fair  a  road  most 
seasons  of  the  year  that  our  people  seem  satisfied  with  a  small  amount  of  graveling. 

**True,  we  have  had  some  graveling  done,  but  it  has  been  done  in  a  haphazard 
way,  with  no  system,  so  that  one  supervisor  often  destroys  what  a  former  super- 
visor or  trustee  has  done.  We  have  had  a  few  miles  of  road  graveled  in  a  way, 
and  accepted  by  the  county  commissioners,  and  afterwards  kept  in  traveling 
condition  by  the  county. 

"The  fact  is,  our  people  do  not  know  what  good  roads  are  as  understood  by 
good  road-makers.  Our  roads  are,  for  the  most  part,  common  dirt  roads,  with 
now  and  then  a  cut  or  a  fill,  and  without  system,  grade  or  anything  else,  only 
a  place  to  drive  along.  It  may  be  I  am  too  hard  ou  our  roads,  but  I  have  seen 
so  much  better  ones  that  my  ideas  regarding  road  construction  are  far  different 
from  those  iu  practice  here."  G.  W.  M. 

This  county  is  in  northeastern  Indiana  just  east  of  Marshall 
County.  It  may  readily  be  divided  into  three  parts  according  to 
its  topography.  The  eastern  half  is  morainal,  being  principally 
in  the  area  of  the  Saginaw  lobe,  and  therefore  sandy  or  gravelly. 
The  southeastern  portion,  however,  is  on  the  Erie  moraine  and 
clayey.  The  western  part  of  the  county  is  flat  and  marshy ;  yet, 
strange  to  say,  the  divide  between  the  Tippecanoe  and  the  north- 
ward flowing  streams  lies  in  this  plain.  The  third  portion  is  a 
triangular  strip  of  alluvium  along  the  Elkhart  River,  entering 
from  the  north  and  comprising  perhaps  one-tenth  the  area  of  the 
county.  The  detailed  description  following  will  make  clear  the 
distribution  of  gravel  in  relation  to  these  three  areas. 
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Wmsaw  and  Vicinity. 

Warsaw,  the  county  seat,  is  near  the  center  of  the  county  on  the 
flat  plain,  and  nearly  surrounded  by  morainal  ridges.  There  are 
a  great  many  gravel  and  sand  pits  in  this  vicinity,  the  larger  of 
which  are  listed  and  described. 

The  dredge  ditch  one-half  mile  south  of  Warsaw  cuts  through  4 
to  6  feet  of  good  gravel,  chiefly  overwash  from  the  ridges  round 
about  Two  miles  south  of  this  ditch,  at  Pittenger's,  the  ridges  are 
mainly  gravel.  The  creek  here  has  cut  pretty  deeply  into  the 
ridges,  exposing  gravel  in  the  bluffs  and  stream  banks.  On  the 
Pittenger  farm  there  is  a  practically  unlimited  supply  of  fair 
gravel,  tests  showing  its  depth  to  b©  not  less  than  20  feet ;  and  there 
are  at  least  80  acres  of  gravel  exposed  along  the  stream.  About  a 
mile  northwest  of  this  area  is  another  almost  as  large  and  appar- 
ently as  good. 

West  of  Warsaw  about  two  miles  a  pit  has  been  opened  on  a  hill- 
side 400  yards  north  of  the  road.  The  gravel  here  is  in  thin  lay- 
ers 1  to  3  feet  thick,  separated  by  clay  bands,  the  whole  overlain 
by  about  8  feet  of  clay. 

Where  the  Warsaw  and  Winona  trolley  line  crosses  the  Penn- 
sylvania E.  R.  the  cut  is  through  a  sand  ridge  with  gravel  base. 
The  sand  is  6  to  8  feet  deep,  with  10  feet  +  of  gravel  below. 

The  dredge  ditch  in  the  park  passes  through  4  to  6  feet  of  marl 
and  muck,  and  reaches  gravel  at  the  bottom.  According  to  the 
logs  of  the  wells  in  the  park  this  gravel  substratum  is  20  to  30  feet 
thick. 

On  the  Pennsylvania  R.  R.  3  miles  east  of  Warsaw  there  is  a 
huge  pit  cutting  off  the  end  of  a  morainal  ridge,  from  which  the 
railroad  has  used  some  gravel.  It  is  good  material  and  practically 
inexhaustible,  but  the  stripping  is  becoming  excessive.  This  rail- 
way passes  through  a  gravel  district  from  Pierceton  to  Warsaw. 
Practically  all  the  knobs  are  gravel,  and  often  it  is  at  the  surface 
for  yards  at  a  stretch.  The  dredge  ditch  about  4  miles  from 
Pierceton  gets  down  to  the  great  underlying  gravel  bed. 

North  of  Warsaw  the  ridges  flatten  and  are  generally  sand. 
Farther  north  the  topography  becomes  flat  and  the  soil  sandy,  with 
no  gravel.  The  roads  here  are  too  sandy  to  become  muddy;  but 
dry  sand  is  not  a  good  roadbed. 
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About  five  miles  south  from  Warsaw  on  the  road  to  North  Man- 
chester an  extensive  pit  has  been  opened  in  a  ridge,  from  which  a 
good  quality  of  gravel  is  taken  for  road  use. 

Claypool  lies  in  the  clay  portion  of  the  county.  Two  or  three 
pits  have  been  worked  in  this  vicinity,  the  largest  at  Mt  Pleasant, 
two  miles  north  of  Claypool.  These  pits  are  none  of  them  large 
enough  to  be  "workable,"  and  the  product  is  little  better  than 
quicksand.  A  dredge  ditch  one  mile  north  cuts  into  some  good 
gravel,  but  there  is  probably  not  much  of  it 

At  Palestine,  six  miles  southwest  of  Warsaw,  the  dredge  ditches 
and  hills  both  contain  good  gravel.  In  quantity  it  is  practically 
unlimited,  being  found  almost  everywhere,  and  the  quality  varies 
from  fair  to  excellent. 

Northern  Third  of  Coimty. 

From  Leesburg  north  the  surface  is  a  flat  plain,  partly  till,  but 
chiefly  gravel.  Along  the  streams  the  gravel  is  at  the  surface. 
Elsewhere  a  clay  or  sand  2  to  6  feet  thick  covers  the  gravel.  A 
dredge  ditch  one-half  mile  south  of  Milford  and  again  a  mile  south 
has  thrown  up  thousands  of  yards  of  excellent  gravel.  There  is 
enough  of  it  lying  on  the  banks  ready  for  use  to  serve  the  needs  of 
this  section  for  years.  According  to  the  well  sections  the  gravel 
bed  has  only  been  scratched  by  the  dredge,  as  they  show  from  50  to 
60  feet  of  gravel. 

At  Gravelton,  three  miles  east  of  Milford  Junction,  the  B.  and 
O.  Railway  maintains  a  big  pit  in  a  morainal  ridge. 

The  northwestern  comer  of  the  county,  comprising  perhaps  about 
one-eighth  of  its  area,  is  marshy,  with  sand  or  clay  knolls  rising  in 
it.  They  sometimes  contain  a  little  gravel,  but  it  is  poor  material, 
totallv  imfit  for  road  use. 

Probablv  no  other  countv  in  this  part  of  the  State  has  so  much 
good  gravel  so  well  distributed  as  Kosciusko.  True,  there  are  por- 
tions of  the  county  entirely  without  it ;  but  at  least  two-thirds  of  it:^ 
territory  is  amply  provided  for. 
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NOBLE  COUNTY. 

Area  in  square  miles 417 

Population  in  1900 23.533 

Miles  of  public  roads 850 

Miles  of  improved  roads 600 

Percentage  of  roads  improved 70 

Miles  improved  with  gravel 600 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile* $750 

Total  original  cost  of  improved  roads $450,000 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Proportion  of  improved  roads  built  since  1895 40% 

Authority Jno.  L.  Henry,  CJounty  Auditor 


*A11  Improved  roada  bnilt  by  working  out  road  tax  at  an  estimated  cost  of 
1760  per  mile. 

Noble  County  is  in  northeastern  Indiana,  the  second  county  from 
the  northern  and  eastern  boundaries.  The  village  of  Albion  is  the 
county  seat  Practically  the  whole  topography  is  morainal,  con- 
sisting of  steep-sided  ridges  and  deep  hollows  between  them.  Many 
of  these  valleys  contain  lakelets,  especially  in  the  central  part  of  the 
county.  The  lakes  tributary  to  the  Tippecanoe  usually  have 
swampy  borders,  while  those  tributary  to  the  Elkhart  Kiver  as  a 
rule  have  the  morainal  ridges  rising  abruptly  from  the  water. 

The  moraines  comprise  the  Saginaw  lobe  in  the  northwestern, 
the  Erie  lobe  in  the  southeastern  and  the  interlobate  moraine  be- 
tween the  two  in  the  central  portion  of  the  county.  The  last  named 
occupies  about  two-thirds  of  the  entire  area.  The  distribution  of 
gravel  bears  a  direct  relation  to  these  moraines.  The  Erie  lobe  is 
mainly  clay  or  blue  till,  with  very  small  beds  of  gravel  at  depths 
ranging  from  ten  to  60  feet.  The  Saginaw  lobe,  on  the  contrary, 
is  mainly  sand  or  gravel,  with  very  little  clay.  The  interlobate 
area  presents  a  combination  of  the  two,  with  the  gravel  always  cov- 
ered by  till  except  where  erosion  has  removed  the  latter.  Thus, 
except  in  the  northwestern  part  of  the  county,  the  gravel  deposits 
that  can  be  worked  are  confined  to  the  larger  streams  and  the  sides 
of  the  ridges  where  the  clay  has  been  partly  removed. 

Vicinity  of  Albion. 

A  number  of  the  ridge  pita  are  worked  in  the  vicinity  of  Albion. 
In  the  southwest  edge  of  the  village  a  gravel  pit  is  sunk  into  the 
side  of  a  morainal  ridge.     The  upper  15  feet  of  the  section  shows 
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blue  and  yellow  till,  with  probably  20  feet  of  gravel  lying  imme- 


try  changes.     Clay  predominates,  l^^in^r  often  GO  feet  deep.     Most 
wells  run  40  feet  to  first  gravel  and  60  feet  to  permanent  water 
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side  of  a  morainal  ridge.     The  upper  15  feet  of  the  section  show 
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ne  and  yellow  till,  with  probably  20  feet  of  gravel  lying  imme- 
ately  below.  This  gravel  varies  much  in  composition,  being  for 
c  most  part  sandy ;  and  clay  from  the  top  mingles  with  the  gravel 

it  is  taken  from  the  bank. 

Two  hundred  yards  south  from  the  pit  above  mentioned  is  an- 
her  much  like  it  in  appearance ;  but  the  gravel,  of  which  some 
1,000  yards  have  been  removed,  is  better  in  quality.  A  well  in 
€  flat  just  below  this  ridge  shows : 

Section  of  Wdl  near  Albion. 

Feet. 

Muck  4 

Blue  tiU   14 

Gravel  4+ 

Other  pits  of  the  same  nature  occur  at  various  places  in  this  vi- 
nity.  All  show  the  gravel  under  10  to  15  feet  of  till;  and  the 
ipidify  with  which  the  clay  thickens  above  limits  the  extent  of  the 
ork.  Very  few  of  these  pits  will  yield  10,000  yards  of  gravel; 
it  they  are  sufficiently  numerous  to  serve  the  needs  of  the  com- 
unity. 

The  big  cut  along  the  B.  &  O.  Kailway  two  miles  west  of  Albion 
lOWB  very  well  the  general  arrangement  of  the  drift  This  cut  is 
[uaiely  across  the  trend  of  a  morainal  ridge  and  is  400  yards  long, 
or  practically  all  of  its  length  this  section  applies: 

Section  of  ChU  on  B.  cf*  O.  Haihoay  Two  Miles  West  oj  Albion. 

Feet. 

YeUow  till  (clay  chiefly) 10—12 

Blue  tin 6  in.-2 

Gravel,  clayey  or  sandy 6 

Some  three  miles  west  of  Albion  is  the  Elkhart  River,  with  its 
it-floored  valley.  This  valley  has  2  to  6  feet  of  alluvium  overlying 
ue  till  for  the  most  part.  The  noses  of  the  ridges  that  extend  into 
18  valley  have  been  eroded  until  practically  nothing  but  the  gravel 
left  It  is  clayey  or  sandy,  but  it  is  exposed  with  a  clay  top  only 
>ur  to  six  feet  thick.  Thousands  of  yards  of  poor  material  may 
>  obtained  in  this  valley  at  little  expense  for  stripping. 

Two  miles  south  and  we^t  from  Albion  the  character  of  the  coun- 
y  changes.  Clay  predominates,  being  often  60  feet  deep.  Most 
ells  run  40  feet  to  first  gravel  and  60  feet  to  permanent  water 

IS— 0«»loiry. 
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gravel.  There  is  no  surface  gravel  in  this  section.  All  that  is 
used  comes  from  the  Albion  strip  north  or  the  Wilmot  strip  south. 
In  this  latter  area  the  till  thins  again,  leaving  gravel  often  at  the 
surface,  and  rarely  under  more  than  8  feet  of  stripping. 

Northwestern  Portion  of  County. 

There  is  a  strip  of  country  along  the  western  side  about  five 
miles  wide  and  nmning  two-thirds  the  length  of  the  county  which 
is  a  flat  plain — the  valley  of  the  Elkhart  River  and  its  tributaries. 
As  a  rule  gravel  occurs  in  this  plain  from  3  to  5  feet  down.  It  is 
poor  material,  often  nothing  but  quicksand.  There  is  enough  good 
material  for  the  main  roads,  providing  it  be  screened. 

North  and  west  from  Albion  to  the  Elkhart  alluvium  the  county 
is  morainal,  but  the  ridges  are  much  less  pronoimced  than  those 
south.  The  Saginaw  moraine,  with  its  sands  and  gravel,  is  the 
prominent  feature  here,  as  the  Erie  lobe,  with  its  clays,  is  in  the 
southern  portion.  In  this  northwest  portion  the  soil  is  sandy,  with 
only  an  occasional  clay  knoll.  Every  ridge  is  a  sand  ridge  with 
gravel  base ;  and  sometimes,  as  1  ^^  and  2  miles  north  of  Albion,  the 
sand  has  been  eroded,  leaving  the  gravel  covered  with  a  foot  or 
two  of  loam.  This  gravel  is  the  same,  to  all  appearances,  as  the 
water  gravel  that  occurs  farther  south  under  20  to  60  feet  of  clay. 

Southern.  Portion  of  Couivty, 

The  southern  fifth  of  the  county  is  marshy,  with  sand  or  clay 
hills  rising  island-like  in  it  The  gravel  deposits  here  are  small, 
none  running  over  1,000  cubic  yards  in  content.  The  material  is 
imiformly  poor.  At  Avilla,  in  the  southeastern  part,  the  drift  is 
nearly  all  till,  20  to  GO  feet  deep.  The  topography  is  flat,  with  no 
gravel  near  the  surface  except  some  stream  deposits  and  a  little  in 
the  clay  ridges.  This  condition  prevails  north  from  Avilla  to  Ken- 
dall ville. 

Northeastern  Portion  of  the  County. 

In  the  vicinity  of  Kendallville  the  clay  has  been  partly  eroded, 
leaving  sand  and  gravel  somewhat  closer  to  the  surface.  The  drift 
here  is  mainly  sand  or  a  very  fine-grained  gravel.  Wells  reach 
heavy  gravel  at  20  to  35  feet  in  the  low  grounds  and  at  40  to  60 
feet  on  the  uplands.     Three  or  four  little  pits  in  this  vicinity  show 
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4  to  6  feet  of  gravel  under  about  4  feet  of  soil  and  sand.  The  de- 
posits are  small  and  not  very  numerous.  There  is  much  low 
ground  here,  with  a  blue  till  underlying  black  muck.  North  from 
Kendallville  the  Erie  lobe  thins  out  and  the  ridges  are  mainly  sand 
and  gravel.  This  condition  is  best  exposed  about  Rome  City. 
Practically  all  the  ridges,  and  the  flat  ground  as  well,  are  gravel 
or  sand.  The  natural  surface  is  better  than  most  gravel  roads. 
An  abandoned  pit  of  the  G.  R.  and  I.  Railroad  shows  well  the 
nature  of  all  this  county.  Hundreds  of  thousands  of  yards  have 
been  removed  here,  with  much  good  gravel  still  left  in  the  bottom. 
The  section  shows : 

Section  of  G.  R,  d- 1.  Pit  fiear  Tiornc  City. 

Feet. 

1.  Sandy  soil 1—2 

2.  Sand  and  gravel  15 — 16 

3.  Gravel 4f 

The  Lake  Shore  Railroad  has  a  huge  pit  at  the  head  of  Sylvan 
Lake  near  Rome  City.  This  pit  covers  40  acres,  with  at  least  as 
much  more  in  sight  The  pit  is  in  a  ridge  with  a  little  clay  at  the 
top.  All  the  higher  ridges  in  this  part  of  the  county  have  gravel 
bases,  often  60  feet  thick,  with  clay  above.  The  railway  cut  along 
the  G.  R.  and  I.  exposes  at  least  20  feet  of  solid  clay  before  gravel 
is  reached.  The  lower  ridges  are  all  gravel  and  sand,  appearing  to 
be  the  remnants  of  former  morainal  elevations. 

The  road  sentiment  in  this  county  is  not  very  strong.  There 
are  no  special  levies  for  road  purposes,  most  of  the  work  being  done 
by  people  "working  out"  their  land  taxes. 

DEKALB  COUNTY. 

Area  in  square  miles 369 

Population  in  1900 25,711 

Miles  of  public  roads 300 

Miles  of  improved  roads 125 

Percentage  of  roads  improved 34.7 

Miles  improved  with  gravel 125 

Miles  of  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $750* 

Total  original  cost  of  improved  roads $1)3,750 

Authority H.  D.  Boozer,  Countj-  Auditor 


•The  Improved  roads  were  bnllt  by  tho  township  and  the  coat  of  |750  per  mile 
18  estimated. 


196  REPOBT  OP  STATE  GEOLOGIST. 

This  county,  whose  capital  is  Auhum,  is  in  the  northeastern  part 
of  the  State  on  the  Ohio  line  and  in  the  second  tier  from  the  Michi- 
gan boundary.  Its  surface  is  partly  moraine,  partly  till  plain. 
The  central  half  of  the  county  is  till  plain,  bordered  by  day  hills 
on  the  northwest  and  southeast.  A  narrow  plain  borders  the  St. 
Joseph  River,  and  a  small  moraine  occupies  the  extreme  southeast- 
em  comer  of  the  county. 

In  this  county  there  is  no  outcrop  of  rock.  Gas  wells  show  a 
thickness  of  300  to  400  feet  for  the  drift.  The  moraine  is  inter- 
lobate  between  the  Erie  and  Saginaw  lobes,  and  is  on  the  Erie  side. 
This  means  that  by  far  the  greater  portion  of  the  morainal  material 
is  clay.  In  many  parts  of  the  county,  and  particularly  on  the  till 
plains,  both  yellow  and  blue  clays  are  found.  Included  in  the 
heavy  masses  of  clay  there  are  little  pockets  of  sand  or  gravel,  in 
which  water  is  found,  at  depths  of  15  to  75  feet. 

Auhum  and  VicitiUy. 

In  the  neighborhood  of  Auburn  there  are  several  gravel  pits 
found  near  the  streams  where  erosion  has  cut  off  enough  clay  to  re- 
duce the  stripping.  The  gravel  is  not  very  good,  being  bouldery 
in  some  places  and  very  sandy  in  others.  The  abundance  of  clay 
in  the  gravel  assists  in  packing  it  on  the  road,  and  where  proper 
grading  is  done  a  fair  roadbed  can  be  made.  There  seems  to  be 
a  stratum  of  coarse  sand  and  gravel  along  Cedar  Creek,  overlain 
by  four  to  eight  feet  of  clay.  Back  from  the  stream  this  sand  can 
not  be  reached  with  less  than  15  feet  of  overlying  till.  Even  in 
the  valley  there  are  no  surface  indications  of  gravel,  no  sandbars 
in  the  stream  and  nothing  but  clay  in  the  banks.  Four  miles  west 
of  Auburn  there  is  a  gravel,  sand  and  clay  pit  from  which  stuff  is 
taken  for  road  repair.     It  is  poor  material  and  makes  bad  roads. 

Vicinity  of  Butler. 

At  Butler  and  in  the  northeastern  part  of  the  county  generally 
the  surface  is  a  heavy,  tough  clay  on  the  knolls  and  black,  mucky 
soil  in  the  valleys.  There  is  no  indication  of  gravel  and  no  work- 
able pit  in  this  vicinity.  About  4  miles  east  of  Butler  there  are  a 
number  of  little  holes  from  which  sand  and  sandy  gravel  have  been 
extracted.     All  of  them  together  will  hardly  make  one  workable 
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pit,  and  the  material  is  very  poor.  On  the  streets  of  Butler  it 
grinds  to  mud  in  a  year.  Wells  here  run  40  to  60  feet  to  water, 
through  clay,  sand  and  hardpan,  with  gravel  for  the  water-bearing 
stratum. 

St.  Joe  and  Vicinity, 

St.  Joe  is  10  miles  southeast  of  Auburn  on  the  St  Joseph  River. 
This  stream  has  cut  down  through  the  heavy  clay,  and  reveals  small 
lenticular  pockets  of  gravel  and  sand,  which  are  sometimes  close 
enough  together  to  make  workable  pits.  One  such  is  just  south  of 
the  B.  and  O.  station.  Probably  15,000  yards  have  come  from 
here.  Another  similar  pit,  but  not  so  good,  lies  a  few  hundred 
yards  east.  The  river  has  a  number  of  sand  and  gravel  bars 
formed  from  the  washings  of  the  slopes.  The  gravel  is  none  of  it 
excellent,  being  mostly  a  coarse  sand.  The  till  of  this  county,  how- 
ever, when  well  graded  makes  a  very  fair  road  of  itself,  and  with 
a  top  dressing  of  quicksand  gives  a  good  roadbed. 

A  small  gravel  pit  is  found  at  Newville  and  a  large  one,  contain- 
ing probably  15,000  yards,  at  Spencerville.  From  the  latter  the 
Spencerville-St  Joe  pike,  a  good  road,  has  been  built 

Waterloo  and  Vicinity. 

Near  Waterloo  the  overlying  till  thins  out.  This  fact,  in  con- 
nection with  the  eroding  action  of  Cedar  Creek,  reveals  the  gravel 
and  sand  at  a  number  of  places.  Just  east  of  Waterloo  the  town- 
ship owns  a  pit  in  a  bank,  from  which  four  or  five  thousand  yards 
of  gravel  have  come.  The  stripping  is  red  clay,  which  in  small 
quantities  is  a  valuable  constituent  of  gravel  on  account  of  its  pack- 
ing quality.  This  till  seems  to  be  of  quite  irregular  thickness,  and 
on  account  of  its  compactness  has  not  eroded  very  rapidly.  As  a 
result  the  valley  of  Cedar  Creek  has  many  elevated  banks  and 
knolls,  all  of  which  contain  gravel  under  the  clay.  While  this  clay 
has  undoubtedly  helped  retain  the  gravel  in  place,  it  is  now  the 
chief  item  of  expense  in  the  working  of  the  gravel  on  account  of 
the  cost  of  stripping.  The  pit  at  tlie  cement-block  works  east  of 
Waterloo  shows : 

Section  of  Pit  East  of  Waterloo. 

Feet, 

1.  Red  tm 4—6 

2.  Sand 2 

3.  Gravel  6 
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The  gravel  contains  much  sand,  probably  60  per  cent,  of  the 
whole.  Across  the  stream,  200  yards  east  of  the  above  pit,  the 
bank  of  the  creek  shows  4  feet  of  clay  and  4  feet  +  of  gravel. 

Near  the  pnmping  station  the  abandoned  pit  of  the  Lake  Shore 
Railway,  from  which  perhaps  2,000,000  yards  of  gravel  have 
come,  shows  the  nature  of  the  country.  The  average  section  here 
shows  2  to  4  feet  of  clay,  with  6  to  12  feet  of  gravel  below. 

Another  pit  similar  to  the  sections  given  above  occurs  at  a  place 
1.5  miles  northwest  of  Waterloo. 

As  a  whole  the  entire  till  plain  within  a  radius  of  two  miles  of 
Waterloo  is  underlain  with  gravel  from  three  to  eight  feet  thick, 
under  two  to  four  feet  of  clay.  Below  the  gravel,  hardpan  occurs 
2  to  10  feet  thick,  with  a  coarse,  bouldery  gravel  beneath.  In 
this  area  there  are  probably  between  two  and  a  half  and  three 
million  yards  of  gravel  available.  The  expense  of  stripping  will 
be  considerable  in  places,  and  the  gravel  is  not  of  the  best  qual- 
ity. It  makes  a  fairly  satisfactory  road,  however,  and  should  be 
developed. 

This  Waterloo  gravel  belt  follows  Cedar  Creek  three  miles  or 
more  to  the  northwest,  but  the  stripping  soon  becomes  excessive. 
As  one  goes  nortli  the  overlying,  clay  becomes  thicker,  until  at 
Summit,  five  miles  north,  it  is  more  than  30  feet  thick.  There 
is  no  gravel  here,  and  no  indications  of  gravel  until  one  ap- 
proaches Steubenville,  in  Sieuben  County,  where  the  drift  thins 
out  again. 

In  the  southwestern  part  of  the  county,  near  LaOtto,  there  is 
no  gravel,  the  red  till  on  the  surface  being  underlain  at  a  depth  of 
six  feet  by  hardpan  and  blue  till. 

This  county  is  pre-eminently  a  clay  county,  the  average  thick- 
ness of  the  drift-till  being  about  50  feet.  There  are  local  thin- 
nings of  the  surface  clay  to  15  feet,  but  these  are  rare.  Beneath 
the  till  there  is  a  sheet  of  sand  and  gravel  which  in  most  places  is 
so  deep  as  to  be  inaccessible.  Where  the  streams  have  cut  deeply 
into  the  surface  the  gravel  beds  are  sometimes  so  nearly  exposed 
as  to  be  workable.  On  the  whole,  the  gravel  prospect  in  this  coun- 
ty is  poor. 
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WHITLEY  COUNTY. 

Area  in  square  miles 336 

PopulatloD   in  1900 *. 17,328 

Miles  of  public  roads 651 

Miles  of  improved  roads 542 

Percentage  of  roads  improved 83.2 

Miles  improved  with  gravel* 542 

Miles  improved  vrlth  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $1,150 

Total  original  cost  of  improved  roads. . .    $623,330 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Miles  of  improved  roads  (gravel)  built  in  1905 13 

BMrst  improved  roads  built  1886 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority   Chas.  H.  I^ncaster,  County  Auditor 


•But  eleven  miles  have  been  built  by  contract  and  sale  of  bonds.  The  remaln- 
Inj?  531  miles  are  township  roads,  the  averape  cost  of  which  was  computed  from 
figures  given   by  the  trustees  of  the   county. 

Whitley  County  is  in  the  northeastern  part  of  Indiana  just 
west  of  Allen  County,  and  has  Columbia  City  for  its  county  seat. 
Its  topography  is  diversified.  The  southwestern  corner  of  the 
county  is,  as  a  rule,  flat,  black  land,  with  a  few  ridges  coming  into 
it  from  the  moraine.  The  remainder  of  the  county  is  morainal. 
The  strong  Erie-Saginaw  lobe  enters  the  northwest  portion  and 
fuses  with  the  Mississinewa  moraine.  Eel  River  follows  the  lat- 
ter across  the  county.  The  extreme  northern  part  of  the  county 
is  swampy  or  marshy.  A  few  clay  ridges  extend  into  it  from  the 
Erie  moraine.  Tn  all  this  morainal  district  the  clay  hills  furnish 
the  characteristic  feature.  In  the  central  part  of  the  county  they 
rise  40  to  60  feet  above  the  narrow  vallevs ;  toward  the  west  thev 
become  often  100  to  120  feet  high  and  veiy  steep. 

This  county  is  pre-eminently  a  clay  county.  The  surface  soil  is 
a  stiff  yellow  clay  from  30  to  100  feet  thick.  Underneath  the 
clay  gravel  and  sand  occur  to  a  depth  of  more  than  a  himdred  feet. 
Gravel  evidently  will  be  exceedingly  scarce  except  where  Eel 
River  and  the  larger  creeks  cut  down  through  the  clay.  Occa- 
sionally a  dredge  ditch  gets  down  deep  enough  to  touch  the  top  of 
the  gravel.  In  Cleveland  and  Richland  townships  pumps  have 
removed  some  of  this  water  gravel.  It  is  excellent  material,  but 
not  very  abimdant. 
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Eastern  Portion  of  the  County. 

The  largest  single  deposit  of  gravel  in  the  county  is  on  the 
Aker  farm,  4^/2  jniles  east  of  Columbia  City.  The  tests  made 
show  that  at  least  160  acres  are  underlain  with  gravel  or  sand  at 
a  depth  of  1  to  3  feet^  In  the  pit  in  this  deposit  an  average  thick- 
ness of  10  feet  is  indicated,  and  various  other  holes  show  about 
the  same  thickness.  Judging  from  the  exposures,  about  60  per 
cent  of  the  total  deposit  is  gravel.  This  seems  to  be  a  river  de- 
posit It  lies  inside  a  bend  of  the  river  and  is  30  to  35  feet 
higher  than  the  great  bed  of  gravel  underlying  the  till.  There  is 
no  doubt  that  a  gravel  supply  could  be  developed  here  sufficient 
for  the  use  of  all  the  region  within  hauling  distance. 

Vicinity  of  Columbia  City. 

Practically  all  the  workable  deposits  in  Whitley  County  are 
along  Eel  River;  and  they  seem  to  be  terraces  of  river  origin. 
Many  of  the  smaller  beds  are  simply  the  exposure  of  the  under- 
lying gravel  by  the  erosion  of  the  day.  These,  however,  are 
usually  small.  For  example,  one  mile  north  of  Columbia  City 
there  are  two  small  pits  in  little  knolls.  The  total  product  of  the 
two  is  probably  less  than  3,000  yards,  and  its  quality  is  poor. 
These  pits  are  in  the  river  bluffs,  and  soon  become  worthless  be- 
cause of  excessive  stripping.  In  this  vicinity  there  are  at  least 
five  pits,  all  of  which  must  be  soon  abandoned,  and  their  total 
product  will  hardly  be  10,000  yards. 

South  of  Columbia  City  about  two  miles  there  are  several  small 
pits  much  like  those  described  above.  They  occur  along  a  small 
stream  that  has  removed  some  of  the  clay.  There  is  still  left, 
however,  about  8  feet  of  stripping. 

Western  Portion  of  County. 

In  the  vicinity  of  Larwill  the  deposits  are  all  small.  Two  pits 
have  been  opened  in  this  region,  one  on  the  Hayden  farm,  an- 
other on  the  Helfrich  place.  The  two  together  will  not  run  10,- 
000  yards.  In  this  part  of  the  county  some  gravel  is  taken  from 
ditches  with  pumps,  but  it  is  scarce. 

At  South  Whitley  the  gravel  is  practically  inexhaustible.  The 
town  itself  is  built  upon  a  little  plain  that  is  probably  a  large  ter- 
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race.  Gravel  occurs  here  under  2  to  4  feet  of  loam,  and  extends 
down  10  to  16  feet.  About  400  yards  southeast  of  the  town 
there  is  a  typical  terrace  deposit.  The  pit  here  is  large  enough 
to  allow  40  wagons  to  load  at  once.  The  gravel  occurs  12  to  16 
feet  deep  under  4  feet  of  soil  at  the  most.  Thousands  of  yards 
have  been  removed,  and  there  is  much  more  left,  the  bed  covering 
about  80  acres. 

Two  hundred  yards  up  the  river  from  the  above  pit  is  another 
like  it,  and  practically  the  whole  course  of  Eel  River  through  this 
coimty  shows  the  terraces  mostly  gravel.  There  are  many  beauti- 
ful examples  of  cross-bedding  and  sorting  of  material  by  water. 

Away  from  Eel  River  the  outlook  for  gravel  in  Whitley  is 
gloomy.  Small  local  deposits  occur,  suiBcient  to  maintain  the 
principal  roads,  but  the  material  is  not  good,  and  there  is  an  in- 
satiable demand  for  more  gravel  for  repair  work.  The  Eel  River 
terraces  furnish  enough  gravel  for  the  whole  county;  but  it  is 
poorly  distributed.  Besides  the  Aker  farm,  already  described, 
other  terrace  deposits  occur  in  this  county.  Six  miles  from  Co- 
lumbia City  and  two  miles  from  the  Aker  place  there  is  another 
deposit  much  like  it  and  half  as  large. 

FULTON  COUNTY. 

Area  in  square  miles 382 

Population  in  1900 17,463 

Miles  of  pubUc  roads 682 

Miles  of  improved  roads 52 

Percentage  of  roads  improved 7.6 

Miles  Improved  with  gravel 52 

MUes  improved  with  crushed  stone None 

Average  original  cost  of  giavel  roads* $1,231 

Total  original  cost  of  improved  roads $64,040 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $38.46 

First  improved  roads  built 1890 

Proportion  of  improved  roads  built  since  1895 60% 

Satisfaction  of  farmers  with  investment  m  improved  roads Good 

Authority K.  W.  Shore,  County  Auditor 


•Of  the  52  miles  of  gravel  road,  44.54  miles  were  constructed  by  the  townships 
and  turned  over  to  the  county.  Their  estimated  cost  is  $1,000  per  mile.  The  re- 
maining 7.46  miles  were  purchased  from  a  toll  road  company  in  1896  for  119,500. 

In  a  general  way  this  county  is  divided  into  tsvo  large  triangles 
by  the  morainal  hills  of  the  Saginaw  ice-tongue,  the  moraine  fron.t 
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coming  into  the  county  at  the  southeast  comer  and  leaving  the 
county  two  miles  east  of  the  northwest  comer.  The  northern  tri- 
angle is,  for  the  most  part,  underlain  with  gravel,  while  the  south- 
west one  is  almost  entirely  without  it,  a  great  part  of  its  area  be- 
ing occupied  by  5  swamp. 

Rochester  and  Vicinity. 

Three  miles  north  of  Rochester  and  three-fourths  of  a  mile 
across  the  Tippecanoe  River  one  finds  the  first  of  the  morainal 
hills,  and  they  are  here  typical  of  the  whole.  They  are  of  gravel 
and  clay,  rising  often  60  feet  above  the  narrow,  deep  gorges  be- 
tween. Almost  without  exception  they  contain  at  least  60  per 
cent,  of  gravel,  the  clay  being  partly  on  the  top  and  partly  on  the 
bottom.  The  gravel  supply  is  practically  inexhaustible  and  is  for 
the  most  part  easily  accessible.  Every  hill  is  a  gravel  bed,  and 
the  material  is  excellent.  It  occurs  in  beds  of  8  to  20  feet  in 
thickness  under  4  to  6  feet  of  clay.  From  these  hills  gravel  has 
been  carried  out  in  the  "aprons"  to  distances  of  3  to  6  miles. 
Thus  in  the  creek  bed  one-half  mile  north  of  Rochester  6  to  8  feet 
of  fine  gravel  are  exposed  under  2  to  4  feet  of  soil.  Within  three 
miles  of  the  moraine  front  to  the  south  this  same  condition  holds. 
Every  well,  ditch  and  stream  reveals  gravel,  which  extends  down 
to  a  depth  of  at  least  6  feet. 

North  of  the  morainal  hills  many  smaller  ridges  occur  in  a  roll- 
ing plain.  The  ridges  are  uniformly  gravel,  and  the  same  ma- 
terial underlies  the  plain.  Thus  for  4  miles  east  of  Rochester  the 
surface  is  a  flat,  broken  only  by  inconspicuous  ridges.  The  low- 
lands are  covered  bv  2  to  4  feet  of  soil,  beneath  which  occurs  4  to 
6  feet  of  gravel.  In  the  region  about  Akron,  in  the  southeast 
part  of  the  county,  the  same  condition  is  met  with.  In  fact, 
gravel  occurs  in  the  northern  triangle  almost  everywhere.  Where 
it  is  not  exposed  by  ditch  or  creek,  test  holes  find  it  in  95  per  cent, 
of  the  attempts  at  a  depth  of  2  to  5  feet. 

Two  miles  north  of  Rochester  the  L.  E.  and  W.  Railroad  has 
purchased  a  tract  of  ground  containing  three  of  the  morainal  hills 
which  are  typical  of  all  those  in  the  county.  These  ridges  con- 
tain 16  to  25  feet  of  gravel  slightly  mixed  with  sand.  The  tops 
are  clay  or  sand,  but  the  bases  are  clean  gravel.     A  hill  south  one 
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mile  contains  little  gravel,  but  much  coarse  sand.  All  the  ridges 
extend  northwest  and  southeast,  and  there  are  usually  4  to  8  of 
them  in  the  series. 

Manitou  Lake,  a  beautiful  body  of  water,  lies  one  mile  south- 
east of  Rochester  in  one  of  the  narrow,  deep  valleys  between  mo- 
rainal  hills.  Its  banks  are  from  6  to  40  feet  high,  and  are  either 
sand  or  gravel  at  the  surface,  with  gravel  always  at  5  to  10  feet 
below  the  soil  on  top. 

One-half  mile  southwest  of  Rochester  three  gravel  pits  in  close 
proximity  show  5  to  8  feet  of  gravel  under  2  feet  of  soil.  They 
are  in  a  low  ridge  which  extends  down  into  the  flat  country,  the 
great  marsh  of  Fulton  County.  This  lowland  occupies  about  half 
of  the  southern  triangle.  It  is  a  sand  flat  broken  at  long  inter- 
vals by  low  ridges  of  wind-blown  sand.  There  is  no  gravel  here, 
even  at  depths  of  50  feet  in  the  wells.  This  area  is  much  like 
the  sandy  regions  of  Newton  and  Pulaski  counties,  to  be  men- 
tioned on  subsequent  pages.  The  dune  character  of  the  ridges  is 
plainly  shown  by  contrast  with  the  water-laid  moral  lal  hills. 
Tlie  latter  are  rather  regularly  placed  and  contain  rounded  peb- 
bles; sections  in  pits  show  plainly  the  sorting  power  of  water. 
The  sand  hills,  on  the  other  hand,  are  found  in  no  regular  direc- 
tion, with  angular  pebbles  and  without  stratification  marks. 

Vicinity  of  De  Long, 

Aubbeenaubbee  Township  forms  the  northern  apex  of  the  south- 
ern triangle.  At  De  Long,  on  the  Erie  Railroad,  the  soil  is  clay 
with  a  gravel  subsoil.  The  clay  is  2  to  4  feet  deep  and  is  under- 
lain almost  everywhere  with  2  to  5  feet  of  gravel,  usually  of  poor 
quality.  The  low  ridges  are  uniformly  sand  with  gravel  bases. 
The  whole  region  about  the  station  is  frontal  moraine,  the  hills 
lying  2  to  3  miles  to  the  north.  As  one  goes  south  the  sand  be 
comes  predominant.  Three  miles  south  of  De  Long  the  clay  ha^ 
entirely  disappeared  and  the  yellow,  shifting  sand  of  the  marsh 
area  covers  everything. 

Kewanna  and  Vicinity. 

Kewanna  is  in  the  southwestern  part  of  the  county,  west  of 
the  marsh.  Even  here  the  sand  covers  the  surface,  and  as  usual 
is  without  gravel.     At  three  points,  viz.,  one  and  one-half  miles 
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south,  two  and  one-half  miles  south  and  one  and  one-half  miles 
northeast,  pits  have  been  sunk  in  low  ridges  and  a  coarse  quick- 
sand removed  and  used  for  road-stuff.  It  is  worthless  for  this 
purpose,  however,  and  ought  not  to  be  used.  The  sand  here  is 
not  so  thick  as  in  the  marshy  area;  and  where  the  ditches  are 
more  than  5  feet  deep  they  uncover  numerous  small  gravel  pockets 
running  from  500  to  3,000  yards.  This  gravel  is  coarse,  but  bet- 
ter than  the  ridge  stuff.  It  is  only  in  this  southwest  township 
that  any  gravel  is  to  be  found  in  the  southern  triangle  farther 
from  the  moraine  hills  than  4  miles.  Taken  as  a  whole,  the  road 
material  here  is  scarce,  and  the  quicksands  used  instead  do  not 
improve  matters. 

PULASKI  COUNTY. 

Area  In  square  miles 437 

Population  in  1900 14,033 

Miles  of  public  roads 876 

Miles  of  improved  roads 80 

Percentage  of  roads  improved 9.1 

Miles  improved  with  gravel 67 

Miles  Improved  with  crushed  stone 13 

Average  original  cost  of  gravel  roads  per  mile $1,383 

Average  original  cost  of  stone  roads  per  mile $2,G00 

Total  original  cost  of  Improved  roads $126,500 

Miles  of  improved  roads  (gravel)  built  in  1905 40 

Miles  of  improved  roads  (stone)  built  in  1905 13 

First  improved  roads  built 1902 

Satisfaction  of  farmers  with  Investment  in  Improved  roads Good 

Authority  Ellis  S.  Rees,  County  Auditor 

At  Francesville,  in  the  southwestern  part  of  the  county,  there  is 
no  gravel  exposed  either  by  the  big  ditches  or  by  wells.  Occa- 
sional small  pockets  occur,  but  they  are  not  "workable."  The 
whole  township,  however,  is  underlain,  at  depths  varying  from  6 
to  14  feet,  by  limestone  which  can  be  obtained  in  sufficient  quan- 
tity to  macadamize  all  the  township  roads.  At  Medaryville,  six 
miles  north,  the  sand  covers  everything:  and  conceals  the  gravel 
if  any  occurs.  Wo  wells  or  ditches  show  anything  but  sand  or 
muck.  All  the  northwestern  part  of  the  county  is  in  the  same 
condition.  Every  favorable  spot  and  many  others  was  tested  and 
nothing  found  except  an  occasional  thin  streak  of  coarse  sand. 
This  sandy  area  extends  across  the  county,  bending  somewhat  to 
the  north  on  the  eastern  side. 
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Winamac  cmd  Vicinity. 

In  the  northwestern  corner  of  the  town  is  a  gravel  bed  in  a 
ridge  showing  at  least  16  feet  of  gravel  under  3  to  4  feet  of  clay 
and  sand.  The  quality  is  fine,  but  on  account  of  the  deposit  run- 
ning back  under  the  hill  no  estimate  of  the  quantity  can  be  made. 
The  excessive  stripping  renders  the  gravel  expensive;  probably 
not  more  than  a  fifth  of  the  total  amount  is  available,  and  this 
will  be  about  80,000  yards.  There  is  about  2  to  8  per  cent  of 
clay  in  the  gravel,  furnishing  a  good  cementing  material. 

In  the  south  side  of  the  town  a  small  bed  of  gravel  containing 
not  more  than  6,000  yards  exists  under  2  feet  of  soil.  Under  this 
comes  4  feet  of  coarse  boulders  and  then  4  feet  of  sharp,  fine  sand. 

Three  miles  south  of  Winamac,  where  the  road  crosses  the  river 
near  the  railroad  bridge,  there  is  a  gravel  deposit  of  perhaps  10,- 
000  yards.  The  gravel  composes  perhaps  60  per  cent  of  the 
total,  the  rest  being  clay  and  coarse  boulders.  The  material  is 
not  of  much  value  and  is  not  worth  using  where  anything  else  can 
be  had. 

Three  and  one-half  miles  west  of  Winamac,  south  of  the  road 
100  yards,  a  bed  of  gravel  occurs  about  150  yards  in  radius  and 
3  to  5  feet  thick  at  the  center.  The  stripping  is  2  feet  or  more. 
The  gravel  is  fair,  but  contains  much  clay  and  is  somewhat 
coarse.  Test  holes  show  that  the  bed  does  not  extend  more  than 
100  yards  from  the  center;  and  in  most  of  the  productive  area  the 
thickness  is  not  over  12  inches.  Altogether  there  can  not  be  much 
more  than  6,000  or  7,000  yards  of  gravel  here. 

The  Tippecanoe  River  for  4  miles  up  the  stream  and  6  miles 
down  from  Winamac  offers  no  gravel.  The  islands  are  for  the 
most  part  sand,  and  show  the  character  of  the  stream  load.  The 
banks  are  commonly  low  and  composed  of  sand  or  clay. 

In  the  dredge  ditch  6  miles  west  of  Winamac  and  1  mile  south, 
the  dredge  cut  at  a  depth  of  7  to  9  feet  into  the  top  of  a  gravel 
bed  extending  for  a  mile  up  and  down  the  ditch  and  varying  from 
3  to  12  feet  in  thickness.  The  gravel  is  excellent  in  quality,  but 
the  tliickness  of  the  soil  makes  it  impossible  to  get  at  except  by 
steam  dredge  or  gravel  pump.  This  gravel  carries  the  water  of 
this  part  of  the  county  and  seems  to  occur  every^vhe^e  in  a  radius 
of  4  miles  at  a  depth  of  7  to  25  feet.     The  locality  in  which  the 
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above  bed  occurs  is  near  the  Ambler  farm.  Two  and  one-half 
miles  northwest  of  this  bed  another  much  like  it  is  revealed  in 
the  "Monon"  ditch.  All  the  wells  find  their  water  supply  in  this 
gravel  stratum  at  various  depths.  The  thickness  of  the  gravel 
varies  from  5  to  20  feet 

Somewhat  farther  north  than  the  above  localities  and  four  miles 
west  of  Denham  gravel  is  again  exposed  in  the  dredge  ditch,  aver- 
aging 3  feet  in  thickness  under  6  to  8  feet  of  clay  and  sand. 
This  gravel  is  very  sandy  and  its  use  is  not  to  be  commended. 

Vicinity  af  Lakeside, 

At  Lakeside,  in  the  south  central  part  of  the  county,  there  is  a 
^fine  gravel  pit  in  the  top  of  a  clay  ridge.  The  material  averages 
at  least  10  feet  in  thickness  and  in  many  places  is  25  feet.  It 
covers  approximately  four  acres,  and  may  fairly  be  estimated  to 
contain  150,000  yards  of  excellent  blue-gray  gravel.  This  is  by 
long  odds  the  best  bed  in  the  county  and  is  at  least  equal  to  any 
other  seen  during  the  summer.  It  is  easily  accessible  and  will 
gravel  all  the  roads  within  hauling  distance. 

In  the  central  part  of  the  coimty  117  sand  hills  were  carefully 
examined,  gravel  being  found  in  6,  but  not  in  paying  quantities. 
Experience  shows  that  there  is  no  use  in  looking  for  gravel  in 
sand  ridges.  Some  little  deposits  will  be  found,  but  they  are  so 
small  as  not  to  be  worth  the  trouble  of  finding.  The  clay  hills  are 
more  favorable. 

Star  City  and  Yicimty, 

One  and  a  fourth  miles  west  of  Star  City  a  gravel  bed  exists  in 
a  clay  hill  imder  4  feet  of  day  and  soil.  The  gravel  is  pretty 
coarse  and  sandy  in  spots.  By  careful  selection,  and  especially 
by  screening,  a  satisfactory  road  material  might  be  obtained. 
The  ditches,  however,  will  solve  the  gravel  problem  in  this  vicin- 
ity. Wherever  the  ditches  run  over  5  feet  in  depth  the  dredge 
has  uncovered  fine  gravel,  and  enough  has  l^een  thrown  out  in  ex- 
cavating to  build  half  the  roads  in  the  region.  If  the  ditch  were 
deepened  2  feet  it  would  supply  ample  material  for  all  the  high- 
ways. For  three  miles  west,  northwest  and  southwest  of  the  town 
gravel  is  always  revealed  by  the  ditch,  and  its  thickness  varies 
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from  4  to  9  feet.  Away  from  the  streams  the  same  stratum  is 
met  under  6  to  14  feet  of  clay.  There  is  no  need,  however,  of 
working  these  deeper  deposits  until  all  the  gravel  exposed  by  the 
ditch  is  exhausted. 

The  Indian  Creek  ditch  in  this  corner  of  the  county  reveala 
gravel  in  almost  its  entire  course,  and  often  cuts  through  the  beds, 
showing  "hardpan"  underneath.  The  gravel  is  uniformly  good, 
4  to  8  feet  thick  and  is  often  uncovered  by  the  excavation. 

It  is  apparent  from  a  study  of  the  foregoing  sections  that  tlie 
southeastern  fourth  of  the  county  is  underlain  with  gravel.  In 
the  southwest  corner,  extending  east  for  about  5  miles,  the  under- 
lying rock  is  covered  with  18  inches  to  40  feet  of  loam  and  sand. 
The  northern  part  of  the  county  for  8  miles  from  the  northern 
litie  is  sand  hill  and  marsh,  with  no  gravel  in  hauling  distanca 
Everywhere  else  in  the  county  good  gravel  is  found  under  6  to  25 
feet  of  clay  and  sand ;  but  except  along  the  ditches  it  is  expensive 
material  to  obtain.  Considering,  however,  the  number  of  ditches 
and  their  courses,  the  southeast  comer  of  the  county  may  build 
roads  rather  more  cheaply  than  most  other  areas.  This  gravel 
seems  to  be  intimately  connected  with  the  moraines  of  Fulton 
County,  the  sand  and  clay  now  on  the  surface  being  partly  the 
overwash  of  those  moraines  and  partly  due  to  subsequent  advances 
of  the  ice. 

Stone  in  Pulaski  County. 

The  southwestern  township  of  this  county  is  underlain  by  lime- 
stone precisely  like  that  so  extensively  quarried  at  Monon.  In 
most  of  the  area  the  rock  is  found  at  depths  greater  than  7  feet. 
On  Monon  Creek,  however,  about  three  miles  southeast  of 
Francesville,  and  at  a  point  1%  miles  northwest  of  the  same  town 
the  rock  comes  nearly  or  quite  to  the  surface.  At  the  latter  place 
some  little  crushing  has  been  done.  There  is  no  reason  why  this 
exposure  should  not  be  worked  extensively.  At  comparatively 
little  expense  for  quarrying  and  with  no  excessive  hauling  the  en- 
tire country  round  about  might  have  good  macadamized  roads. 
There  is  no  gravel  near,  and  the  rock  is  as  good  as  any  employed 
in  neighboring  counties. 


208  BEPOET  OF  STATE  GEOLOGIST. 

JASPEE  COUNTY. 

Area  In  square  miles 565 

Population  in  1900 14,292 

Miles  of  public  roads 600 

Miles  of  improved  roads 47 

Percentage  of  roads  improved 7.8 

Miles  improved  with  gravel 47 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $2,500 

Total  original  cost  of  improved  roads $117,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $125 

Miles  of  improved  roads  (gravel)  built  in  1906 5 

Miles  of  improved  roads  (gravel)  contracted  for  1906 8.5 

Miles  of  improved  roads  (stone)  contracted  for  1906 6.5 

First  improved  roads  built 1800 

Miles  of  improved  roads  built  since  1895 41 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Jas.  N.  Leatherman,  County  Auditor 

An  east  and  west  line  across  this  county  from  Fair  Oaks,  on 
the  Monon  E.  R.,  to  Pleasant  Grove,  on  the  Gifford  line,  divides 
pretty  accurately  the  sandy  Kankakee  drift  from  the  gravel  bear- 
ing drift  of  the  southern  part  of  the  county.  North  of  this  line 
we  find  the  sand  hill  and  flat  bog  topography  of  the  region  to  the 
north  and  west;  and  here,  as  there,  no  gravel  occurs.  The  pov- 
erty-stricken yellow  sand  hills  are  prominent,  with  long  stretches 
of  wet  marsh  between,  and  occasionally  a  little  clay  is  mingled 
with  the  sand.  South  of  the  line  a  great  many  ridges  occur,  some 
of  clay,  some  of  sand.  Without  exception  the  clay  ridges  con- 
tain no  gravel.  In  the  bottoms  of  the  sand  hills,  however,  pock- 
ets of  gravel  occur  in  a  hit-or-miss  fashion.  It  is  rare  that  one  of 
these  pockets  contains  4,000  yards;  but  in  certain  regions  they 
are  numerous  enough  to  build  the  roads  in  the  vicinity.  Farther 
away  from  Rensselaer  than  four  miles,  however,  the  clay  predomi- 
nates, with  no  gravel.  The  sentiment  in  this  county  seems  to  be 
for  crushed  rock,  and  because  of  the  worthlessness  of  most  of  the 
gravel  little  else  is  to  be  expected. 

Vicinity  of  Rensselaer, 

About  1^4  niiles  south  of  Renssdaer  is  a  ridge,  extending  east 
and  west  for  about  three  miles,  which  shows  very  well  the  pockety 
nature  of  the  gravel  deposits  in  this  county.     At  a  point  1^^ 
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miles  south  of  the  city,  across  the  road  from  the  "College"  Ceme- 
tery, is  a  sand  pit  in  the  western  end  of  this  ridge.  Here,  under 
2  to  4  feet  of  sand,  there  lies  a  bed  of  very  excellent  gravel.  It 
is  bowl-shaped,  10  feet  thick  at  the  center,  thinning  out  in  all  di- 
rections to  less  than  a  foot,  in  a  radius  of  40  feet  As  the  bed  ex- 
tends into  the  ridge  in  three  directions  the  stripping  increases  so 
that  not  more  than  half  the  deposit  is  available.  One  and  one- 
fourth  miles  east  of  the  above  deposit  another  bed  is  revealed  in 
the  same  ridge.  Here,  however,  the  gravel  is  badly  mixed  with 
sand.     The  section  shows : 

No,  2.  Feet. 

1.  Soil     1 

2.  Sand  2 

3.  Gravel G— 8 

No.  3.  One-half  mile  southeast  of  No.  2  is  the  Adams  pit, 
showing  much  the  same  section.  The  gravel  here  is  fairly  clean 
and  is  4  to  8  feet  thick  under  2  feet  of  soil. 

No.  4.  On  the  next  farm  to  the  Adams  pit  and  half  a  mile 
from  it  is  a  smaller  bed  showing  6  feet  of  gravel  under  three  feet 
of  sand.     The  gravel  here  is  clean  and  fine  grained. 

No.  6.  Half  a  mile  east  of  No.  4  is  still  another  bed  in  the 
ridge  showing  about  the  same  section.  A  fair  estimate  shows  in 
No.  1  3,000  yards  of  gravel,  in  No.  2  5,000  yards,  in  No.  3  12,- 
000  yards,  in  No.  4  5,000  yards  and  in  No.  5  5,000  yards,  or  a 
total  of  30,000  yards.  There  is  vastly  more  gravel  than  this  in 
the  ridge,  but  the  heavy  stripping  renders  most  of  it  expensive. 
An  attempt  was  made  to  connect  the  various  exposures  above,  and 
of  37  holes  put  down  23  showed  from  6  to  8  feet  of  gravel  under 
2  to  5  feet  of  sand.  I  am  confident  that  there  are  at  least  100,- 
000  yards  of  gravel  in  this  ridge  easily  accessible.  Yet  where 
the  above  five  pits  are  located,  allowing  the  gi'aveling  of  four  miles 
of  road  with  less  hauling  than  a  mile  and  often  half  a  mile,  the 
highway  was  almost  impassable  after  an  August  shower ! 

South  of  this  ridge  there  is  no  gravel  in  Jasper  County.  Two 
and  one-half  miles  south  of  Rensselaer  is  the  Big  Slough,  a  great 
ditch  which  drains  a  flat  marsh  bounded  on  the  north  by  the 
gravel  ridge  and  on  the  south  at  a  distance  of  two  miles  by  sand 
hills.     For  six  miles  beyond  this  slough  the  sand  lies  deeply  upon 

14— Geology. 
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the  surface.  There  is  no  gravel  here  nor  anything  else  of  any 
value.  South  of  the  sand  hill  country  for  four  miles  to  the  coun- 
ty line  the  surface  is  a  sandy  prairie,  the  shallow  soil  resting  upon 
a  sandy  shale.  Three  days  were  spent  in  putting  down  holes  into 
the  soil  and  in  quizzing  well  diggers.  Both  were  without  results, 
except  that  no  gravel  was  found.  The  shale  is  far  too  friable  and 
soft  for  road  material.  All  roads  in  this  vicinity  are  improVed, 
if  at  all,  with  rock  imported  and  hauled  from  Remington. 

Northeast  of  Rensselaer  four  miles,  on  the  John  Groom  farm, 
is  a  flood  deposit  of  the  river,  known  as  the  Beaver  Dam.  It  is 
a  fill  in  the  valley  and  is  composed  largely  of  a  very  coarse  sand 
and  fine  gravel,  with  some  intermixture  of  soil  and  mud.  The  de- 
posit is  almost  half  a  mile  long,  from  20  to  60  feet  wide  and 
averages  4  feet  in  thickness.  On  the  roads  it  packs  well  and 
forms  a  very  good  material.  Half  a  mile  north  from  the  bridge 
at  the  lower  end  of  the  Beaver  Dam  there  is  a  gravel  pit  in  the 
side  of  a  sand  ridge  extending  about  three  miles  north  and  south. 
The  gravel  is  pretty  well  mixed  with  sand,  but  its  worst  drawback 
is  the  lack  of  continuity  of  the  bed.  In  this  pit  it  varies  from  2 
to  12  feet  in  thickness.  Almost  anywhere  in  this  ridge  gravel 
may  be  found,  but  always  in  pockets,  usually  with  less  than  1,000 
yards  in  capacity.  But  the  number  of  these  pockets  and  the  little 
stripping  necessary  make  the  ridge  a  valuable  source  of  road  ma- 
terial. Farther  east  than  this  the  ridges  are  all  sandy  and  have 
no  gravel. 

Four  miles  straight  north  of  Rensselaer  there  is  a  gravel  bed  in 
the  ridge  whose  contents  are  about  15,000  yards.  The  material 
is  very  sandy,  and  is  valuable  only  because  no  better  is  to  be  had 
near.     The  gravel  is  about  6  feet  thick  under  2  to  4  feet  of  soil. 

Northwest  of  Rensselaer  the  sand  ridges  with  intervening  flats 
occur,  and  here  there  is  no  gravel. 

Vicinity  of  McCoyshwrg, 

At  McCoysburg,  six  miles  east  of  the  county  seat,  the  topog- 
raphy is  a  repetition  of  the  sand  hills  and  flat  bogs  of  northern 
Lake  and  Porter  counties.  The  ridges  are  sand  from  8  to  12 
feet  thick,  and  on  the  flats  the  sand  is  2  to  4  feet  deep.  One  mile 
southeast  of  the  station  a  pit  has  been  opened  in  a  ridge  and  some 
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of  the  material  used  on  the  road.  It  is  absolutely  worthless. 
Three  miles  west  of  here  a  small  pocket  of  gravel,  not  to  exceed 
5,000  yards,  occurs,  but  it,  too,  is  worthless  because  of  the  large 
proportion  of  sand. 

In  the  eastern  edge  of  Jasper  County,  about  five  miles  west  of 
Francesville,  on  the  Tillot  ranch,  is  a  pocket  of  fair  gravel  con- 
taining some  20,000  yards.  There  is  considerable  stripping,  but 
almost  all  the  material  is  accessible. 

About  three  miles  northwest  of  the  above  deposit  there  is  an- 
other bed  of  poor  gravel  on  the  Gifford  ranch.  This  deposit  con- 
tains probably  60,000  yards  and  is  accessible  by  rail.  Unless  it 
be  screened  its  quality  will  prevent  its  use  where  shipment  is 
necessary. 

Stone  in  Jasper  County. 

In  the  edge  of  Rensselaer,  south  and  a  trifle  east  from  the 
courthouse,  is  a  primitive  crushing  plant  which  makes  use  of  the 
stone  found  in  the  bed  of  the  Iroquois  Eiver.  The  upper  three 
feet  of  rock  here  is  a  sandy  limestone  too  soft  and  friable  for  road 
use.  Under  this  is  2  feet  of  black  to  brown  limestone,  hard  when 
fresh,  but  crumbling  upon  exposure.  Below  this  layer  is  a 
stratum  14  inches  thick  of  good  blue  limestone.  The  rock  is  not 
worked  deeper  than  this  stratum  on  account  of  the  water  seeping 
into  the  pit.  Most  of  the  rock  taken  out  is  not  of  great  value  in 
road  building,  and  the  influx  of  water  prevents  the  use  of  the  bet- 
ter grades  farther  down.     A  section  here  shows : 

Section  of  (Quarry  at  HensHcIaer. 

Feet,  Inch  ft. 

1.  Sou  2—2 

2.  Sandy  limestone W 

3.  Brown  or  black  limestone 2 

4.  Blue  limestone,  hard 14+ 

Four  miles  oast  of  Rensselaer,  at  the  station  of  Pleasant  Ridge, 
a  brown  limestone  crops  out,  similar  in  quality  and  texture  to  the 
top  stratum  at  Monon.  The  entire  ridge  is  underlain  by  this 
rock  at  depths  varying  from  18  inches  to  3  feet.  The  ridge  is 
about  400  yards  long  and  200  yards  wide,  the  stone  showing  in 
wells  to  a  depth  of  20  to  80  feet.  Occurring  as  it  does  at  least 
three  miles  from  any  gravel,  it  might  be  of  much   importance. 
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The  knolls  and  ridges  to  the  east  of  this  point  are  also  underlain 
by  this  rock  at  about  the  same  depths. 

One-half  mile  north  of  the  station  at  MeCoysbnrg  a  ridge  is 
formed  of  limestone  like  that  at  Pleasant  Ridge.  The  stone  is 
hard,  somewhat  siliceous  and  should  make  a  fair  road  material, 
especially  valuable  because  good  gravel  is  not  to  be  obtained  any- 
where within  a  reasonable  hauling  distance. 

In  the  vicinity  of  Remington,  in  the  southern  part  of  the  coun- 
ty, a  sandy  shale  has  in  the  past  been  used  for  road-stuff.  Tt  is 
absolutely  worthless  and  is  no  longer  employed. 

NEWTON  COUNTY. 

Area  In  square  miles 380 

Population  in  1900 10,448 

Miles  of  public  roads 632 

Miles  of  improved  roads 117 

Percentage  of  roads  improved 18.5 

Miles  improved  with  gravel 11 

Miles  Improved  with  crushed  stone 106 

Average  original  cost  of  gravel  roads  per  mile $1,100 

Average  original  cost  of  stone  roads  per  mile $1,800 

Total  cost  of  improved  roads $192,096 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $25 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $25 

Miles  of  improved  road  (stone)  built  In  1905 10 

First  improved  roads  built 1895 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authorities A.  E.  Purkey,  County  Auditor;  Dr.  R.  C.  McCain 

This  county  is  almost  without  gravel.  Tlie  northern  two- 
thirds,  as  far  south  as  the  Iroquois  River,  is  the  old  Beaver 
swamp,  a  part  of  the  Kankakee  lowlands,  with  Beaver  Lake,  now 
drained,  near  its  center.  Extending  irregularly  through  the 
swamp  there  are  many  sand  ridges  10  to  30  feet  high,  composed 
of  fine  yellow  sand,  sharp  pointed  and  containing  f3w  pebbles. 
These  fragments  are  all  angular,  indicating  little  water  action. 
The  whole  area  is  so  strikingly  like  the  sand  dunes  of  Lake  and 
Porter  counties  that  one  is  convinced  that  we  have  here  to  do  with 
the  beaches  and  sand  spits  of  an  old  lake,  of  which  Beaver  is  an 
insignificant  remainder.  At  present  these  sand  hills  are  moved 
somewhat  by  the  wind.  Every  heavy  windstorm  sweeps  a  fine 
cloud  of  sand  before  it,  and  the  south  and  west  sides  of  the  ridges 
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often  have  hollows  scooped  out  The  angularity  of  the  pebbles 
might  be  taken  to  indicate  that  little  wave  action  has  occurred ;  but 
they  fomi  a  relatively  very  small  per  cent,  (less  than  y^,  of  1  per 
cent.),  and  are  so  thoroughly  covered  with  sand  that  the  latter 
must  have  offered  some  protection.  Even  in  the  flat  marshes  the 
sand  is  from  10  to  30  feet  thick,  effectually  preventing  any  search 
for  gravel ;  and  the  well  sections  in  this  locality  all  show  an  ab- 
sence of  it.  In  all  the  northern  part  of  the  county,  except  the 
two  places  mentioned  below,  no  trace  of  gravel  was  found,  al- 
though 6  days  were  spent  in  probing  the  most  likely  places,  some 
300  holes  having  been  dug  from  8  to  16  feet  deep.  In  only  two 
places  were  any  signs  of  gravel  to  be  found.  One  of  these  is  two 
miles  north  of  the  town  of  Brook,  in  Sec.  6.  The  deposit  here  is 
some  five  feet  thick;  but  it  is  nothing  more  than  a  coarse  quick- 
sand, and  is  totally  unfit  for  road  use.  A  mile  of  road  built  of 
similar  material  two  years  ago  is  now  worthless ;  and  the  large  per- 
centage of  sand  leaves  the  road  at  least  no  better  than  it  was  be- 
fore. A  bed  of  gravel  very  similar  to  the  above  occurs  2^2  niiles 
south  of  the  village  of  Morocco.  Here  the  material  is  somewhat 
more  pebbly  than  in  the  above  bed,  but  even  here  the  proportion 
of  sand  is  about  80  parts  in  one  hundred.  From  this  deposit 
three  miles  of  road  were  built  some  years  ago;  but  the  material 
was  worthless  and  no  more  is  being  used. 

Southern  Portion  of  the  County, 

The  two  southern  townships.  Grant  and  Jefferson,  are  some- 
what different  in  character  from  the  northern  part  of  the  county. 
The  surface  here  is  black  soil,  with  occasional  sandy  ridges.  Un- 
der the  black  loam,  at  depths  of  3  to  40  feet,  sand  is  encountered; 
but  there  is  no  gravel  here  except  a  small  deposit  in  the  extreme 
southeastern  corner  of  the  countv.  Here,  near  the  Moran  Bros.' 
icehouse,  V^  mile  from  Goodland,  a  bed  of  gravel  containing  prob- 
ably 6,000  yards  exists  under  5  feet  of  sandy  soil.  The  gravel  is 
poor,  but  is  better  than  any  other  in  the  county.  In  Jefferson 
Township  I  put  down  00  holes  and  in  Grant  00,  in  ])laces  where 
the  loam  was  not  too  thick ;  but  no  gravel  was  encountered.  Not 
a  well  in  these  townsliips  shows  gravel,  and  none  is  revealed  along 
the  streams.     Occasionally  along  the  Kent  ditch  north  from  Kent- 
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land  a  few  pebbles  are  rainpled  with  the  sandy  clay,  but  there  is 
no  nearer  approach  to  gravel.  Practically  every  quarter  section 
in  these  townships  has  been  examined,  but  no  gravel  has  yet  been 
found. 

As  far  as  gravel  roads  are  concerned,  Newton  County  must 
always  be  without  them  if  it  relies  upon  its  own  resources.  The 
southern  part  of  the  county  may  have  excellent  macadamized 
roads,  however,  the  rock  coming  from  the  large  quarry  between 
Kentland  and  Goodland.  The  rest  of  the  county  not  too  far  re- 
moved from  the  railway  may  macadamize  its  roads  with  imported 
stone  from  Momence,  111.,  Monon,  Ind.,  or  Logansport  The  first 
named  rock  seems  rather  soft  for  road  material,  but  excellent  re- 
sults have  followed  from  the  use  of  the  latter  two,  especially  the 
Monon  rock. 

Road  Making  Stone  in  Newton  County. 

Three  miles  east  of  Kentland,  near  the  Pennsylvania  Railway, 
several  quarries  of  limestone  are  found  in  a  tract  of  land  embrac- 
ing about  200  acres.  Two  large  quarries,  the  McKee  and  the 
Means,  are  now  abandoned ;  the  United  States  Fidelity  and  Guar- 
antee Co.,*  of  Baltimore,  are  now  (1904)  operating  a  large  plant 
200  yards  northeast  of  the  McKee  quarry. 

The  rock  in  all  these  quarries  is  very  much  folded  and  faulted, 
in  the  TJ.  S.  F.  &  G.  quarry  the  average  dip  is  80^  to  85^  N.  70 
W.  In  some  parts  of  the  pit  the  rock  is  perpendicular,  and  the 
direction  of  dip  varies  widely.  In  the  McKee  quarry  the  dip  is 
uniformly  80°  to  85°  S.,  40  E.  Half  a  mile  west  is  the  Means 
quarry,  \vhcrc  the  dip  varies  from  20°  to  60°  N.,  45  W.  All 
these  quarries  are  on  the  sides  of  a  low  ridge  extending  in  a  semi- 
circle a  little  over  half  a  mile  east  and  west,  and  600  yards  north 
and  south.  Along  the  top  of  the  ridge  south  of  the  Means  quarry 
the  rock  occurs  4  feet  down.  At  the  McKee  quarry  it  is  found 
at  6  to  8  feet,  and  north  of  the  TJ.  S.  F.  &  G.  quarry  300  yards 
0  to  8  feet.  On  the  south  side  of  the  ridge  the  rock  occurs  200 
yards  south  of  the  summit  4  to  8  feet  down.  Beyond  these  lim- 
its the  stone  plunges  rapidly  down.  At  distances  varying  from 
100  yards  to  400  it  is  found,  if  at  all,  at  depths  of  25  to  60  feet. 

•This  quarry  is  now  operated  under  the  name  of  the  W.  F.  Goff  Stone  Company, 


|b)  Quarry  edst  of  Delphi,  BbuwJng  tilted  Moearu  atmta.    (See 
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This  ridge,  of  Niagara  limestone,  offers  a  rather  complex  prob- 
lem; but  it  seems  that  it  is  a  synclinal  fold,  much  broken  in  the 
folding.  This  view  is  borne  out:  (1)  By  the  dip  of  all  exposed 
strata  on  the  north  side  of  the  ridge  being  north  or  northwest,  and 
the  dip  of  all  those  on  the  south  side  being  to  the  south  or  south- 
east; (2)  By  the  abruptness  of  the  edge  of  the  field  beyond  the 
limits  of  the  ridge,  and  (3)  By  the  uniform  thickness  of  the  drift 
(20  to  40  feet)  on  all  sides  of  the  elevation. 


■J CO  r^HDS^ 

Diagram  or   RocK'B^Af{f/>^(i     Rioee. 

IN     /VEy/sfTO/V     COU/VTY^ 
i^  McKzE    Quarry  ^=(7.5.  FtG   Quarry 

Fig.  24. 

For  the  most  part  the  rock  in  this  area  is  a  semi-lithographic 
limestone,  running  often  to  chert,  very  hard  and  blue  to  brown  in 
color.  It  breaks,  when  fresh,  with  a  conchoidal  fracture.  In  the 
^U.  S.  F.  &  G.  quarry  there  are  exposed  60  feet  of  rock  in  30 
strata,  varying  from  3  feet  to  2  inches  in  thickness.  Across  the 
ends  of  the  almost  perpendicular  strata  five  feet  of  rotten  stone 
lie,  the  rock  below  being  hard  and  of  very  uniform  texture.  The 
section  here  shows : 


Sectimi  of  V.  S.  F,  d-  G.  Quarry. 

Feet 

1.  Soil 6"— 2 

2.  Weathei-ed  rock  (limestone) 4  to  5 

3.  Hard,  blue  or  brown  limestone 45  to  55 

All  the  rock  is  crushed  together.     The  softer  weathered  portion 
furnishes  the  cementing  material,  without  which  the  harder  chert- 
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like  fragments  will  pulverize  and  blow  away.  The  rapidity  with 
which  this  softer  rock  cements  is  well  shown  on  the  GkK)dland  road 
half  a  mile  north  of  the  quarry.  This  road  is  absolutely  smooth, 
the  wheel  tracks  having  almost  the  finish  of  concrete.     It  is  al- 


SccVO//  ALONG  i\NE   A^B    IN    Fie,  I 

Fig.  25. 

most  impervious  to  water,  and  in  July  was  free  from  dust  Other 
roads  in  the  vicinity  which  have  been  built  longer,  but  from  which 
the  softer  rock  was  excluded,  were  still  rough  and  dusty. 

The  plant  is  very  complete,  $45,000  being  invested  in  ma- 
chinery alone.  It  comprises  two  steam  drills,  a  steam  scoop,  a 
modem  crushing  outfit,  both  rotary  and  "jaw"  crushers,  quarry 
trucks  and  two  small  locomotives  with  twenty  cars.  Besides  the 
engine  room,  a  blacksmith  shop  and  a  machine  room  is  main- 
tained. Dormitories  and  eating  houses  for  the  men  employed, 
as  well  as  offices  and  warehouses,  are  also  located  here. 

The  stripping  is  done  by  horse  power.  Two  men,  a  team  and 
a  scraper  easily  remove  the  two  feet  of  soil  from  above  the  rock. 
They  are  followed  by  the  drillers,  who  put  down  holes  to  a  depth 
of  15  feet  and  blast  with  dynamite  in  the  evening.  The  steam 
shovel  follows  the  drills,  scooping  up  the  shattered  fragments  and 
dropping  them  into  quarry  trucks.  These  are  drawn  by  steam 
power  to  the  crusher  and  ground  to  fragments  2  inches  in  diam- 
eter. From  the  hoppers  the  crushed  product  is  emptied  into  cars 
of  three  yards  capacity,  6  to  8  of  these  cars  making  a  train  drawn 
by  a  "dinky"  engine.  Now  comes  the  unusual  feature  of  the 
work.  The  company  has  (in  July)  about  60  miles  of  road  to 
build,  and  teams  are  hard  to  get  and  expensive  to  maintain. 
Therefore  narrow-gauge  tracks  are  laid  along  the  road  to  be  built 
and  the  locomotives  haul  the  rock  to  its  proper  place.     About  7 
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miles  of  track  are  constantly  maintained,  with  switches,  water  sta- 
tions, etc.  Each  train  makes  4  to  5  trips  daily,  thus  placing  150 
to  180  yards  of  crushed  rock  per  diem. 

The  following  samples  of  rock  were'  sent  in  to  the  office  for 
testing  at  the  U.  S.  Road  Laboratory,  Washington,  D.  C. : 

No.  1.  A  grey  chert  with  blue,  crescent-like  markings,  very 
hard  and  brittle.  About  4  feet  of  this  rock  occur  exposed  in  the 
floor  of  the  quarry. 

No.  2.  A  blue  cherty  limestone,  semi-lithographic,  hard  and 
tough.  About  30  feet  of  this  rock  occur  in  the  quarry,  all  good 
and  easy  to  get  at. 

No.  3.  Irregularly  interbedded  with  No.  2  is  a  crystalline 
limestone  in  strata  from  2  to  6  inches  thick,  comprising  not  more 
than  10  %  of  the  output 

No.  4.     A  brown  chertlike  rock  similar  to  No.  2  except  in  color. 

The  capacity  of  this  quarry  and  plant  is  limited  by  the  dis- 
tributing facilities  to  150  yards  a  day,  which  might  easily  be  in- 
creased to  200.  Thirty  men  are  employed,  and  the  price  ob- 
tained for  the  material  is  $1.12  per  yard,  laid  down  on  the  roads. 
The  amount  of  available  rock  is  indefinitely  large,  but  is  amply 
sufficient  for  any  demand  that  might  be  made  upon  it. 

The  results  of  the  tests  made  at  Washington  were  as  follows : 

Results  of  Physical  Tests  of  Niagara  Limestone  from  QxtaiTy  of  the  W,  F.  Ooff 

Stone  Co.,  Kentland,  Netcimi  County,  Ind:^ 

Specific  gravity 2.7      French  coefficient  of  wear.  9.7 

Weight  per  cu.  ft (lbs.)  168.4      Hardness 12 

Water  absorbed  per  en.  ft. .  (lbs.)       .33      Toughness 12 

Per  cent,  of  wear 4.1      Omenting  value — Dry. ...  19 

Wet 33 


"Fairly  good  resistance  to  wear  for  limestone,  and  fair  cementing 
value.  Should  gfve  fair  results  fot*  highway  and  country-road  traffic." — 
Page. 

A  chemical  analysis  of  the  sample  made  at  the  same  laboratory 
resulted  as  follows: 


•For  stnndnrd  of  comparison  see  p.  79. 
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Chemical  Anaiysis  of  Niagara  Limentone  from  Quarry  of  Uie  W,  F.  Goff  Stone 

Co.,  Kenilandy  Netclon  County,  Jnd. 

Per  cet%t. 

Alumina  (Al^Oa)  and  iron  oxide  (Fe,0.) 76 

Lime  (CaO)  48.65 

Magnesia   (MgO)    3.49 

Phosphoric  acid   (P.OJ 10 

Insoluble  in  hydrochloric  acid  (fine  silt) 5.13 

Ix)ss  on  ignition 41.64 


Total    99.70 


BENTON  COUNTY. 

Area  In  square  miles 410 

Population  in  1900 13,123 

Miles  of  public  roads 775 

Miles  of  improved  roads 230 

Percentage  of  roads  improved 30 

Miles  improved  with  gi'a vel 230 

Miles  Improved  with  crushed  stune None 

Average  original  cost  of  gravel  roads  per  mile $2,500 

Total  original  cost  of  improved  roads $487,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $90 

Miles  of  improved  roads  (gravel)  built  in  1905 10 

Fii-st  Improved  roads  built 1880 

Proportion  of  improved  roads  built  since  1895 25% 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

Generally  good 
Authority I^emuel  Shipman,   County  Auditor 

Gravel  in  Benton  County  is  either  (a)  morainal  or  (b)  "water 
gravel"  transported  from  the  moraines  and  buried  beneath  a  sub- 
sequently formed  soil.  There  are  some  insignificant  beds  in 
"aprons"  out  in  front  of  the  morainal  hills  and  very  slight  de- 
posits in  a  few  of  the  stream  beds.  Extending  almost  entirely 
across  the  county  from  east  to  west,  and  occupying  the  north  cen- 
tral portion,  there  is  a  range  of  low  hills  consisting  of  mounds  of 
greater  or  less  length,  generally  100  to  600  yards.  These  hills  are 
largely  sand,  but  a  considerable  percentage  of  gravel  is  mixed  with 
the  finer  material,  sometimes  scattered  in  it,  but  often  in  strata 
from  2  to  6  feet  thick.  The  gravel  is  nearly  always  quite  uni- 
form in  size,  and  is  of  the  fine,  sharp  variety  generally  considered 
best  for  road  material.  A  number  of  pits  have  been  opened  in 
these  hills  and  much  gravel  has  been  removed.     The  better  gravel 
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and  the  greater  quantity  is  in  the  eastern  hills ;  farther  west  they 
run  into  sand.  The  following  sections  and  estimates  show  the 
approximate  quantity  of  gravel  in  the  moraine  and  its  manner  of 
deposition : 

No.  I, — Section  of  Gravel  HiU,  on  Big  Four  JRaUway,  three  and  one-half  miles 

Northwest  of  Fowler, 

Feet. 

1.  Soil 6"  to  21 

2.  Gravel  and  coarse  sand 6 

3.  Sand 4+ 

This  deposit  measures  some  220  yards  in  length,  by  an  average 
of  50  in  width.  The  gravel  runs  out  both  ways  and  will  aver- 
age, of  workable  material,  about  3  feet  in  thickness.  The  deposit 
is  very  irregular,  but  contains  easily  11,000  yards  of  available 
gravel. 

No,  2. — Section  of  Deposit  half  a  mile  Soviheast  of  No.  I,  on  BaUwag. 

Feet. 

1.  Soil 21 

2.  Gravel  and  sand 5+ 

This  is  a  small  deposit,  probably  not  over  3,000  yards. 

No.  3. — Section  of  an  Abandoned  Pity  300  Yards  Fast  of  No.  1. 

Feet, 

1.  Sou    6"  to  1 

2.  Gravel   2  to  41 

Between  No.  1  and  No.  3  there  extends  a  continuous  sheet  of 
gravel,  rather  irregularly  bedded  and  from  2'  to  4'  in  thickness. 
There  are  probably  10,000  yards  in  this  bed,  but  it  is  scattered 
over  so  much  ground  and  is  under  so  much  soil  that  it  can  not  be 
profitably  worked. 

Mount  Oilboa  Section,  8  Miles  East  of  Fowler. — This  is  by 
long  odds  the  best  pit  in  the  moraine.  It  covers,  as  opened,  about 
three  acres;  but  test  holes  show  that  the  entire  hill,  almost  400 
yards  long  and  60  to  120  yards  wide,  is  made  of  gravel.  In  the 
pit  that  has  been  worked  20  feet  of  gravel  and  sand  in  about  equal 
proportions  are  exposed.  I  am  told  that  a  hole  has  been  sunk 
20  feet  farther  down  and  was  still  in  gravel.  Towards  the  bot- 
tom the  sand  disappears  and  leaves  an  excellent  road  material. 
In  this  ridge  there  are  not  less  than  250,000  yards  of  gravel,  of 
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which  practically  all  can  be  worked ;  and  the  probabilities  are  that 
twice  this  amount  may  be  located. 

In  Gilboa  Township,  %  mile  north  of  schoolhouse  No.  7,  there  is 
a  gravel  pit  from  which  5,000  yards  of  gravel  have  been  removed, 
and  which  contains  probably  6,000  to  8,000  more.  The  gravel  is 
poor,  being  sandy. 

Two  hundred  yards  east  of  schoolhouse  No.  2,  in  the  same  town- 
ship, a  similar  deposit  exists,  with  probably  7,000  yards  of  poor 
gravel  available. 

In  Bichland  Township,  east  of  Earl  Park,  the  ridges  are  sandy. 
There  is  no  single  workable  deposit  here.  None  with  more  than 
1,000  yards  in  it  were  foimd,  but  a  number  of  little  pits  might 
be  opened.  The  stripping  is  not  heavy,  but  would  hardly  pay. 
A  mile  and  a  half  west  of  Earl  Park  there  is  a  considerable  de- 
jKwit  of  gravel  (6,000  yards),  but  it  is  very  sandy  and  of  little 
value. 

Four  miles  east  of  Fowler,  in  S.  E.  14  ^f  Sec.  8,  there  is  a  bed 
of  excellent  gravel,  about  5,000  yards,  mentioned  because  of  its 
accessibility  and  distance  from  other  deposits. 

A  well  section  two  miles  south  of  Mt  Gilboa  showed  15  feet  of 
gravel  under  8  feet  of  soil.  I  was  unable  to  find  gravel  at  10  feet 
farther  than  20  feet  from  the  well,  so  the  deposit  must  be  small. 
North  of  this  hill  region  there  is  no  gravel  in  reaching  distance. 
I  was  unable  to  find  a  well  section  showing  any  gravel  at  all,  and 
the  few  test  holes  in  most  favorable  localities  were  without  results. 

South  of  the  hill  land  there  is  a  belt  of  low  country,  from  SY2 
to  6  miles  in  width,  where  no  gravel  occurs.  This  is  a  black 
muck  soil;  and  twenty  well  sections  here  showed  ^^hardpan"  di- 
rectly under  the  muck.  South  of  this  belt  there  is  a  narrow  belt 
of  somewhat  higher  groimd,  perhaps  50  yards  wide  at  its  eastern 
end  and  300  at  its  western.  This  belt  extends  half  way  across 
the  county  from  N.  E.  to  S.  W.  in  a  very  irregular,  winding 
course.  It  is  broken  by  cross  valleys  here  and  there,  but  its  gen- 
eral outline  is  plain.  This  upland  belt  contains  gravel,  but  at 
scattered  intervals.  The  material  is  of  excellent  quality,  water 
transported  and  free  from  sand.     It  seems  to  be  a  flat,  low  eskar. 

Beginning  at  the  eastern  end,  the  first  deposit  is  on  the  Teraple- 
ton  farm,  in  the  southeast  corner  of  Fowler.  A  section  of  his  well 
shows : 
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Section  on  Teinpleton  Farm,  near  Frncler. 

Feet. 

1.  Soil  8 

2.  Loam  4 

3.  Clay  3 

4.  Gravel  15 

The  soil  thins  out  rapidly,  in  all  directions;  200  yards  south  of 
the  well  8  feet  of  gravel  occurs  under  4  feet  of  soil ;  200  yards 
west,  8  inches  of  gravel;  %  mile  east  and  100  yards  north  it  runs 
into  sand.  A  number  of  holes  in  various  places  show  a  probable 
extent  of  the  bed  as  20,000  square  yards,  with  an  average  thick- 
ness of  16  feet  There  are  here  at  least  100,000  yards  of  work- 
able, excellent  gravel. 

Sectmx  in  John  W.  Coopers  PU,  Grant  Toionship,  Section  8. 

Feet, 

1.  Soil   4  to  G 

2.  Gravel   10  to  14 

This  bed  extends  east  100  vards,  north  and  south  120  to  150 
yards  each,  and  peters  out  150  yards  west.  The  average  thick- 
ness of  the  gravel  here  is  6  to  8  feet  under  2  to  6  feet  of  soil.  The 
gravel  is  very  irregular,  and  no  accurate  estimate  of  the  amount 
present  can  be  given.  There  may  be  100,000  yards  of  gravel  in 
•this  deposit  and  there  may  be  no  more  than  60,000. 

On  the  Bils  land,  2\^  miles  west  of  the  Cooper  pit,  there  is  a 
smaller  deposit,  perhaps  15,000  yards  of  good  gravel  under  3  to  5 
feet  of  soil. 

The  Campbell  pits,  1  mile  S.  W.  of  the  Dils  pit,  contain  prob- 
ably 20,000  yards  of  gravel  yet  remaining.  This  is  under  3  to  6 
feet  of  soil  and  contains  so  much  water  that  the  gravel  must  be 
pumped  out 

The  Perigo  pit,  on  the  Cook  farm,  in  section  18,  Hickory  Grov<? 
Township,  exposes  very  well  a  typical  gravel  deposit  of  the  south- 
western part  of  Benton  County.  Here  under  6  feet  of  soil  there 
are  14  feet  of  gravel  of  excellent  quality.  It  lies  in  a  low  ridge, 
which  must  be  regarded  as  a  worn  down  morainal  hill,  for  the 
gravel  is  mixed  with  sand  and  boulders  to  an  extent  unlikely  in 
material  that  had  been  much  carried  about  by  water.  Like  all 
other  gravel  deposits  in  this  vicinity,  however,  it  thins  out;  borings 
and  test  holes,  as  well  as  wells,  within  200  vards  show  only  ti  few 
inches  of  gravel. 
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Generally  speaking,  the  L.  E.  &  W.  Railway  marks  the  south- 
em  limit  of  gravel  in  Benton  County  in  its  southwestern  comer. 
ISTone  of  the  wells  show  more  than  a  few  inches ;  and  all  road  ma- 
terial is  taken  either  from  Warren  County  or  the  pits  mentioned 
above.  On  the  eastern  side  of  the  county,  however,  the  low  ridges 
which  contain  most  of  the  gravel  in  the  county  again  appear. 
Two  miles  south  of  Oxford  in  one  of  these  ridges  a  pit  shows  6  to 
10  feet  of  soil  with  from  12  to  18  feet  +  of  gravel  underneath. 
Three  thousand  yards  are  taken  annually  from  here ;  but  owing  to 
the  irregularity  in  thickness  of  the  deposit  no  close  estimate  can 
be  made  of  its  content;  it  is  safe,  however,  to  put  it  at  100,000 
yards. 

Five  miles  east  of  No.  15,  in  Bolivar  Township,  one-half  mile 
east  of  Templeton,  Pine  Creek  cuts  through  a  small  ridge  and  ex- 
poses a  gravel  bed  about  6  feet  thick  under  2  to  4  feet  of  soil. 
The  deposit  is  not  lai^e,  probably  not  over  20,000  yards  alto- 
gether, of  which  15,000  yards  are  accessible.  Three  miles  north 
of  here,  near  Aydelotte  P.  O.,  is  a  smaller  bed,  about  5,000  yards 
probably,  of  poor  gravel. 

WHITE  COUNTY. 

Area  in  square  miles 500 

Population  in  1900 19,138 

Miles  of  public  roads 750 

Miles  of  improved  roads 143.5 

Percentage  of  roads  improved 19.1 

Miles  improved  with  gravel 80.5 

Miles  improved  with  crushed  stone 63 

Average  original  cost  of  gravel  roads  i>€r  mile $2,000 

Average  original  cost  of  stone  roads  per  mile $2,300 

Total  original  cost  of  improved  roads $305,900 

Annual  cost  of  repairs  i>er  mile  on  gravel  roads  5  years  old $85 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $90 

Miles  of  improved  road  (gravel)  built  in  1905 15 

Miles  of  improved  road  (stone)  contracted  for  llKKj 32.5 

First  improved  roads  built 1882 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority J.  L.  Aclcerman,  County  Auditor 

In  White  County  gravel  is  very  scarce.  The  whole  northern 
two-thirds  of  the  county,  extending  about  to  the  Pennsylvania 
Railway,  is  without  gravel  except  along  the  Tippecanoe  River, 
and  even  here  the  exposures  are  so  deep  (under  30  to  40  feet  of 
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sand  and  clay)  that  it  can  not  be  profitably  worked;  This  area  is 
a  monotonous  sand  plain,  small  dimes  rising  here  and  there,  with 
long  stretches  of  flat,  swampy  lowlands  between.  The  southwest 
comer  of  the  county,  extending  east  to  the  river  and  north  to  the 
Pennsylvania  Railway,  is  somewhat  more  fortunate.  In  all  parts 
of  the  county,  however,  except  in  the  vicinity  of  Brookston,  a 
coarse  sand  is  often  used  upon  the  roads.  It  is  poor  material,  but 
it  is  the  best  to  be  had. 

The  largest  deposit  of  gravel  in  the  county  is  that  lying  just 
across  the  Tippecanoe  River  from  Monticello.  It  is  a  terrace, 
filled  in  upon  the  inner  bend  of  the  river  when  the  stream  carried 
more  water  than  at  present  There  are  here  nearly  thirty  feet  of 
sand  and  gravel  interstratified  and  in  some  places  thoroughly 
mixed.  The  fact  that  the  deposit  was  made  from  running  water 
is  plainly  shown  by  the  numerous  cross-beddings  of  the  sand  lay- 
ers and  an  apparent  dragging  out  in  the  direction  of  the  stream 
flow.  As  one  goes  back  from  the  present  stream  bed  toward  the 
bluffs  the  sand  and  gravel  gradually  thin  out,  and  on  the  edge  of 
the  terrace  the  gravel  disappears  almost  entirely.  Almost  ninety 
acres  are  comprised  in  this  flood  plain,  nearly  all  of  it  being  un- 
derlain with  gravel  or  sand  in  varying  proportions. 

In  spite  of  the  irregularity  of  deposition  of  sand  and  gravel, 
three  tolerably  definite  layers  can  be  discovered,  with  considerable 
variation  within  themselves,  but  on  the  whole  quite  distinguish- 
able from  the  rest.  The  upper  ten  feet  of  the  terrace  is  a  good 
gravel,  remarkably  "clean"  except  for  a  foot  of  soil  on  the  top. 
The  grains  are  small,  95  %  being  less  than  one-half  inch  in  diam- 
eter. Immediately  under  this  layer  is  a  stratum  of  coarse  gravel 
and  boulders  7  to  9  feet  thick.  Here  the  fragments  vary  from 
3  inches  to  10  inches  in  diameter,  with  an  occasional  boulder  2 
feet  or  more  across.  Underneath  this  coarse  deposit  comes  8  or 
10  feet  of  sand,  nearly  everywhere  free  from  gravel.  It  is  a  very 
uniform  stratum  and  extends  down  to  hardpan.  The  section 
shows : 

Section  of  Gravel  Deposit  near  Monticello. 

Feet. 

1.  Clean  gravel,  no  sand 10 

2.  Coarse  gravel  and  boulders 7  to  9 

3.  Sand 8  to  10 
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The  peculiar  alternation  of  sand  and  fine  gravel,  with  a  much 
coarser  deposit  between,  would  indicate  two  periods  of  compara- 
tive weakness  of  current,  with  a  much  stronger  flow  between. 

In  Sec.  25,  T.  27  N.,  E.  3  W.,  two  and  one-half  miles  north- 
east of  Monticello,  there  is  an  abandoned  gravel  pit  at  the  edge  of 
the  Pennsylvania  Railway  right  of  way.  Here  under  five  feet  of 
clay  occurs  four  feet  of  very  poor  gravel,  almost  quicksand.  Fif- 
ty 3'ards  east  of  the  pit  eight  feet  of  sandy  clay  were  encountered. 
The  well  section  300  yards  north  of  here  showed  a  few  inches  of 
gravel  under  14  feet  of  mixed  sand  and  clay. 

This  section  may  be  taken  as  the  type  for  all  of  Jackson  Town- 
ship. Some  50  holes  were  sunk,  all  of  which  showed  sand  or  clay. 
Fanners  say  that  their  wells  are  put  down  through  sand  or  clay 
to  a  depth  of  30  to  40  feet  before  striking  gravel,  and  often  none 
at  all  is  encountered. 

In  Cass  and  Liberty  townships,  north  of  Jackson,  practically 
the  same  conditions  exist,  except  that  the  clay  has  disappeared. 
Here  and  there  a  small  pocket  of  coarser  sand  occurs,  but  it  is  unfit 
for  road  stuff.  Tn  fact,  almost  all  of  White  County  north  of  the 
Panhandle  R.  R.  is  a  sand  prairie.  Monon,  Honey  Creek,  Big 
Creek,  Liberty,  Cass,  Jackson  and  Princeton  townships  are  cov- 
ered with  sand  or  sandy  clay  varying  from  three  feet  in  thickness 
about  Monon  to  50  feet  at  Iforway.  In  several  localities  in  these 
townships  pits  have  been  opened  at  a  cost  of  $100  or  more,  yield- 
ing 200  to  500  yards  of  very  poor  gravel,  70  %  of  the  total  ma- 
terial taken  being  sand.  In  all  this  part  of  the  county  there  is 
absolutely  no  gravel  worthy  of  consideration  as  road  material 
away  from  tlie  river.  Here  in  the  second  terrace,  beds  of  gravel 
of  fine  quality  are  interlaid  with  the  sand.  The  scarcity  of  boul- 
ders leads  one  to  expect  that  little  gravel  will  be  found ;  for  boul- 
ders and  gravel  are  usually  intimately  connected,  and  both  are 
nearly  always  absent  frnui  n  region  of  sand  and  sandy  clay. 

Brooksfon  and  Vicinity. 

The  village  of  Brookston,  in  the  southern  part  of  the  county, 
R.  4  W.,  T.  25  N.,  lies  in  the  loam  prairie,  with  morainal  ridges 
to  the  north  and  east.  These  ridges  are  mixtures  of  gravel  and 
sand,  the  former  at  the  bottom.     East  of  Brookston  two  miles  is. 

15 -Geology. 
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the  Woods  pit,  showing  4  feet  of  gravel  under  6  to  8  inches  of 
soil.  This  pit  is  in  the  top  of  a  north-and-south  ridge,  which 
throughout  shows  about  the  same  material,  the  soil  covering  vary- 
ing in  thickness  from  6  inches  to  4  feet,  the  gravel  from  4  to  8 
feet.  On  the  west  side  of  the  ridge  a  poorly  defined  apron  shows 
2  feet  of  ^avel  under  4  to  6  feet  of  loam.  The  "big  ditch"  I/2 
mile  west  shows  4  feet  of  gravel  in  its  bottom.  One-half  mile  east 
of  the  Springboro  schoolhouse  is  a  pit,  also  in  the  top  of  ridge, 
which  contains  12  feet  of  sandy  gravel  under  6  inches  to  2  feet 
of  loam.  The  gravel  is  fair  in  quality  and  accessible.  This 
ridge  shows  throughout  a  mixture  of  gravel  and  sand,  most  of  it 
fair  road  material.  Almost  a  mile  east  of  this  ridge  is  another, 
also  containing  gravel,  usually  in  small  pockets.  The  "aprons" 
of  these  ridges  are  poorly  defined  and  contain  little  clean  gravel. 
On  Moore's  Creek  just  southeast  of  Brookston  the  stream  in  its 
cutting  through  the  glacial  debris  shows  the  variability  of  the  de- 
posits. Little  pockets  of  sand,  gravel  and  clay  succeed  each  other 
and  mingle  in  all  sorts  of  percentages. 

Seven  and  one-half  miles  west  of  Brookston  in  Sec.  17  a  large 
pit  in  the  ridge  shows  a  fine  gravel  irregularly  deposited.  From 
this  pit  six  miles  of  road  have  been  built,  almost  exhausting  it 
The  ridge,  a  quarter  of  a  mile  long,  shows  more  or  less  gravel  in 
its  whole  length ;  but  the  material  is  pockety,  and  hence  the  open- 
ing of  a  pit  is  uncertain.  A  section  in  the  pit  shows  9  feet  of 
gravel  under  1  to  3  feet  of  soil.  Ten  test  holes  show  1  to  8  feet 
of  gravel,  rapidly  thinning  out. 

Tn  the  northeast  quarter  of  Sec.  18  gravel  occurs  in  a  low  ridge 
in  a  strip  not  over  50  feet  wide,  being  4  to  8  feet  thick  under  4 
feet  of  soil.  Just  east  of  this  pocket,  in  the  ditch  near  the  road, 
10  feet  of  gravel  is  exposed,  but  it  thins  out  so  rapidly  that  prob- 
ably not  more  than  1,000  yards  are  available. 

One  and  a  fourth  miles  southwest  of  the  above  pit  is  a  large 
bank  from  which  20,000  yarHs  of  gravel  have  been  removed  by  a 
dredge.  The  cravel  is  reinarkably  clean,  uniform  in  size  and 
cementing  well.  The  section  shows  30  feet  of  gravel  under  3  to 
5  feet  of  soil.  Luckily,  the  pit  was  opened  just  where  the  gravel 
was  thickest,  for  drillings  at  various  points  from  10  to  50  yards 
from  the  hole  showed  from  6  to  18  inches  of  gravel.     This  de- 
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posit  is  about  worked  out,  and  there  does  not  seem  to  be  a  work- 
able bed  very  near. 

In  Section  31,  R.  6  W.,  almost  at  the  Tippecanoe  County  line, 
is  another  bed  of  gravel  almost  exactly  like  the  one  above  de- 
scribed. In  August,  1903,  some  20,000  yards  of  excellent  gravel 
had  been  dredged  out,  with  probably  as  much  more  still  to  be  re- 
moved. Here  again  the  gravel  was  not  more  than  18  inches  thick 
at  a  distance  of  20  yards  north  and  100  yards  south,  being  alto- 
gether absent  at  several  intervening  points.  The  gravel  removed 
is  of  fine  quality,  but  the  irregularity  of  deposition  adds  an  ele- 
ment of  risk  to  the  opening  of  pits. 

Near  the  middle  of  the  west  side  of  Sec.  29  is  an  undeveloped 
bed  of  gravel  about  200  yards  in  length  and  50  to  75  yards  in 
breadth.  Five  drillings  here  showed  ten  feet  of  gravel,  but  as 
many  between  the  first  five  showed  less  than  one  foot  The  de- 
posit is  very  irregular ;  there  may  be  anywhere  from  2,000  to  15,- 
000  yards  of  gravel  here. 

In  Sec.  35  (26  N.— 6  W.),  West  Point  Township,  two  miles 
from  the  Benton  Coimty  line,  there  is  a  bed  of  wash  gravel  con- 
taining possibly  5,000  yards  of  excellent  material.  At  numerous 
other  points  in  Prairie,  Roimd  Grove  and  West  Point  townships 
there  are  small  beds  of  gravel,  rarely  containing  more  than  600 
yards.  In  the  aggregate,  liowever,  these  small  deposits  have  been 
instrumental  in  building  much  road. 

In  several  areas  in  the  above  townships  where  gravel  is  inac- 
cessible there  are  plenty  of  boulders  along  the  roads  to  macada- 
mize them  well  if  properly  crushed.  However,  there  is  a  preju- 
dice against  the  roughness  of  such  roads  when  new  which  operates 
against  them.  North  of  Wolcott  in  Princeton  To^vnship  two 
miles  of  such  road  is  in  excellent  condition  and  shows  what  might 
be  done  with  the  despised  "niggerheads."  It  would  seem  at  any 
rate  profitable  to  make  the  foundation  of  the  road  of  such  ma- 
terial, reserving  the  soiirce  gravel  for  top  covering. 

KoAD  Making  Sloxe  in  White  CurxTv. 

One  mile  south  of  Monon  in  White  County  is  the  stone  quarry 
and  crushing  plant  of  Edward  Hely.  The  quarry  lies  in  the  mid- 
dle of  a  little  basin  some  three  miles  in  diameter,  surrounded  bv 
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ranges  of  low  sand  hills.  Within  a  mile  of  the  pit  the  soil  is  not 
more  than  3  feet  deep.  Farther  toward  the  hills  the  soil  becomes 
thicker.  Cutting  through  the  basin  surface  at  its  northern  end  is 
Monon  Creek,  which  cuts  into  the  limestone  about  five  feet.  For 
two  miles  up  the  stream  from  tlie  Monon  Railway  the  rock  is  con- 
tinuously exposed  either  on  the  sides  or  in  the  bottom  of  the 
stream,  being  nowhere  covered  by  more  than  3  feet  of  soil.  Down 
the  creek  the  stone  crops  out  at  intervals  for  two  miles,  but  is 
usually  covered  with  soil.  The  same  rock  crops  out  east  of  Monon 
3  miles,  but  has  not  been  extensively  quarried.  Every  well  within 
a  radius  of  three  miles  strikes  this  rock,  which  is  everywhere  near 
enough  the  surface  for  profitable  quarrying  except  where  sand 
hills  enter  the  depression. 

The  stone,  a  silicified  limestone  of  Niagaran  age,  occurs  in  the 
Hely  quarry  in  two  distinct  layers,  sometimes  grading  into  each 
other,  but  usually  separated  by  a  thin  sand  stratum.  The  upper 
layer  is  about  three  feet  thick,  brown  and  siliceous.  It  is  hard 
and  almost  free  from  fossils.  This  rock  is  allowed  to  fall  into  the 
crusher,  but  its  use  is  not  favored  upon  roads.  The  percentage 
of  silica  is  so  great  that  the  crushed  fragments  crumble  and  pul- 
verize too  easily,  and  there  is  not  enough  lime  in  the  rock  to  ce- 
ment the  particles. 

The  lower  layer  of  rock  is  gray  to  white,  hard  and  somewhat 
siliceous.  It  occurs  in  the  quarry  in  a  stratum  about  11  feet 
thick,  with  few  bedding  planes  and  is  irregularly  stratified.  Both 
this  stratum  and  the  one  above  are  blocked  off  by  numerous  joint- 
ing planes.  This  lower  stratum  is  very  fossiliferous  in  places, 
Orthooeras  sp  (?)  fragments  being  most  in  evidence.  When 
these  are  very  numerous  the  silica  impairs  the  road-making  value 
of  the  stone.  As  a  whole,  however,  the  material  is  very  good,  and 
its  accessibility  renders  this  stone  field  a  valuable  asset  of  the 
coimty. 

Section  in  HeJy  Quamj. 

Feet, 

1.  Soil   1^  to  3 

2.  Browu  siliceous  limestone 3 

3.  Gray  to  white  limestone 11 

Samples  from  the  quarry  were  sent  to  Washington  for  testing  at 
the  U.  S.  T?oad  Laborntorv,  the  results  of  the  tests  boiiio:  as  follows: 
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Results  oj  Physical  Tests  of  Niagara  Limestone  from  the  Quarry  of  Edward 

Hely,  near  Motion^  White  County* 

Specific  gravity 2.7      Hardness 7.5 

Weight  per  cu.  ft (lbs.)      1(58      Tougliness 9 

Water  absorbed  i>er  cu.  ft.. (lbs.)      1.04      Cementing  value — Dry 29 

Wet 43 

"A  fairly  hard  and  tough  roolt  with  a  good  cementing  value.  Suited 
to  suburban  and  highway  traffic.  Material  not  sufficient  for  French  co- 
efficient and  per  cent,  of  wear.*' — Page. 

The  emshing  plant  is  modern  and  convenient  in  every  detail. 
Steam  drills  are  used  to  penetrate  the  rock,  steam  power  hoists 
the  cars  from  the  quarry  to  the  crusher.  The  Gates  rotary  ma- 
chine is  the  type  of  crusher  employed.  The  fragments  are  passed 
through  screens  of  21A,  %  and  i/>  inches  aperture^  pieces  larger 
than  2Y2  inches  being  automatically  returned  to  a  smaller  crusher. 

The  usual  force  of  men  employed  is  30,  more  being  required  in 
busy  seasons.  With  30  men  400  yards  of  crushed  rock  can  be 
turned  out  in  a  v^orking  day  of  10  hours.  In  large  lots  (more 
than  a  carload)  the  product  is  placed  on  the  cars  for  57  cents  per 
yard. 

CASS  COUNTY. 

Area  in  square  miles 420 

Population  in  1900 34,545 

Miles  of  public  roads 088 

Miles  of  improved  roads 213 

Percentage  of  roads  improved 21.5 

Miles  improved  with  crra  vel 202 

Miles  improved  with  crushed  stone 11 

Average  original  cost  of  gravel  roads  i)er  mile $1,700 

Average  original  cost  of  stone  roads  per  mile $2,500 

Total  original  cost  of  lmprove<i  roads $370,1)00 

Annual  cost  of  repairs  per  mile  on  gravel  roads  r»  years  olil $75 

Annual  cost  of  rei)airs  i)er  mile  on  stone  roads  5  years  old $70 

Miles  of  improved  roads  (gravel)  built  in  3005 8.5 

Miles  of  improviHl  roads  (stone)  liuilt  in  1005 2 

Miles  of  improved  roads  (gravol)  eon  traded  for  1000 4 

First  improved  roads  l>uilt 1801 

Miles  of  improved  roads  built  since  1805 152 

Satisfaction  of  farmers  witli  investment  in  improved  roads Good 

Authority I.   V.  (^ral)le.  County  Commissioner 


•For  standard  of  couipnrison  aeo  p.  79. 
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Cass  County  lies  near  the  center  of  the  fourth  tier  of  counties, 
with  the  citv  of  Logansport  as  its  county  seat  South  of  the  Wa- 
bash River,  which  runs  nearly  east  and  west  across  the  county, 
the  surface  is  neai'ly  plane,  composed  of  till,  usually  sandy.  The 
northwestern  part  of  the  county  is  also  sandy  till,  with  the  ex- 
treme northwest  corner  in  the  great  sand  area  of  northwestern  In- 
diana. The  central  half  of  the  county  is  composed  of  the  Erie- 
Saginaw  moraine. 

The  rivers  Wabash  and  Eel  expose  gravel  in  their  bluffs  and 
limestone  in  the  bottoms  throughout  almost  their  entire  course  in 
this  countj'.  The  bluffs  of  the  Wabash  are  30  to  60  feet  high  and 
are  practically  solid  gravel.  Here  and  there  the  gravel  runs  into 
sand,  and  sometimes  the  till  above  is  15  feet  thick.  But  as  a  rule 
the  heavy  blue  clay  that  marks  the  bottom  of  the  till  is  less  than 
10  feet  below  the  top,  leaving  30  to  45  feet  of  gravel  immediately 
overlying  the  limestone.  This  limestone  is  exposed  almost  every- 
where along  the  Wabash  and  plentifully  along  the  Eel,  often  ocr 
curring  in  thick  ledges  with  no  stripping.  The  river  bottom  is 
gravel  and  sand  one  or  two  miles  wide,  and  there  are  numerous 
mounds  of  pure  gravel  rising  4  to  8  feet  above  the  general  level 
of  the  vallev  floor.  Wherever  the  limestone  is  not  too  close  to  the 
surface  a  stripping  of  2  to  4  feet  reveals  gravel  in  this  bottom, 
extending  down  4  to  10  feet. 

At  Lewisburg,  six  miles  east  of  Logansport,  the  Wabash  Valley 
interurban  line  has  a  large  gravel  pit  typical  of  those  along  the 
river  bluffs.  It  is  in  the  south  side  of  the  valley  and  consists  of 
30  feet  of  good  gravel  under  4  to  8  feet  of  till,  yellow  at  the  top, 
blue  at  the  bottom.  There  is  practically  no  limit  to  the  amount 
of  gravel  in  pits  like  this. 

One-half  mile  west  of  the  above  pit  there  is  an  older  one  from 
which  gravel  has  been  taken  for  roadstuff  for  twenty  years. 

West  of  Logansport  about  two  miles  the  gravel  thins  out  and  the 
till  thickens.  At  Lake  Cicott  the  till  and  sand  ridges  cover  the 
gravel  to  a  depth  of  twenty  feet,  a  stripping  so  thick  as  to  preclude 
the  opening  of  large  pits. 

The  entire  southern  part  of  the  county  south  of  the  Wabash  is 
a  till  plain,  very  smooth,  broken  only  by  the  valleys  of  Deer  Creek, 
Rock  Creek  and  their  tributaries.  The  till  is  mainly  clay,  with 
some  sand ;  and  in  places,  as  the  vicinity  of  Walton,  the  sand  pre- 
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dominates.  The  clay  or  sand  runs  from  8  to  25  feet  in  thickness, 
with  gravel  underlying.  The  stripping  is  too  heavy  in  most 
places  to  allow  the  opening  of  gravel  pits ;  but  some  small  ones  are 
worked  where  the  till  thins  out  locally.  The  main  gravel  resource 
of  this  part  of  the  county  is  along  the  streams.  Deer  Creek  and 
Rock  Creek  cut  down  through  the  till  and  reveal  the  gravel  below. 
At  Walton  there  is  no  "workable"  gravel.  Some  miles  of  road 
have  been  built  in  this  vicinity  of  yellowish  quicksand,  but  they 
don't  pack.  In  this  region  some  rock  road  has  also  been  built; 
and  in  view  of  the  poor  quality  of  the  gravel  more  should  be  con- 
structed of  stone. 

Galveston  cund  Vicmity. 

Galveston  lies  in  the  till  plain  near  the  south  and  east  bound- 
aries of  the  county.  The  surface  soil,  8  to  12  feet  deep,  is  day  or 
sandy  till.  Eelov;  this  comes  gravel  10  to  40  feet  deep.  The  val- 
ley of  Little  Deer  Creek  cuts  through  the  overlying  till  and  ex- 
poses gravel  nearly  everywhere.  There  are  numerous  small  pits 
in  the  vicinity  and  one  large  one  a  mile  southeast  of , Galveston, 
from  which  five  or  six  miles  of  the  countv  line  road  was  built  in 
1904.  Eight  miles  west  of  Galveston  the  Wolf  pit  on  Deer  Creek 
furnished  gravel  for  the  rest  of  the  road.  There  is  plenty  of 
gravel  in  this  vicinity,  but  it  is  not  accessible  except  along  the 
streams. 

Boyal  Center  and  Vicinity. 

The  extreme  northwestern  part  of  Cass  County  is  a  till  plain, 
differing  from  the  southern  part  in  being  largely  sand,  with  some 
few  clay  knolls.  Between  the  sand  and  the  morainic  belt  there  is 
a  narrow  till  plain  mostly  clay  at  the  top.  Sections  of  several 
wells  near  Royal  Center  show : 

General  Sectum  of  WelU  near  Royal  Center. 

Feet. 

J .     Clay  or  sandy  clay 2  to  8 

2.  Gravel  or  quicksand 3  to  7 

3.  Blue  till n  to  40 

Many  of  the  wells  stop  in  the  gravel  just  over  the  blue  till,  but 
some  of  them  find  their  water  in  small  gravel  pockets  within  the 
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till.  The  surface  gravel  pits  are  here  small  and  poor,  but  the 
deeper  dredge  ditches  get  down  to  an  excellent  water  gravel  that 
can  best  be  removed  by  pump  or  dredge. 

Northern  Portion  of  the  Coimty, 

At  Lucerne,  in  the  north-central  part  of  the  county,  the  gravel 
is  sandy  and  not  at  all  suitable  for  roadstuflF.  Here  the  experi- 
ment is  being  tried  of  cnishing  "niggerheads"  or  boulders  and 
using  the  product  in  the  roads.  No  judgment  can  be  formed  as 
to  the  packing  quality  of  this  sort  of  macadam  because  the  road- 
bed has  been  down  for  onlv  a  few  months. 

In  Section  28,  Bethlehem  Township,  in  the  north-central  part 
of  the  county,  a  gravel  pit  is  maintained  in  a  morainal  knoll  where 
the  till  is  thin,  whose  product  is  used  by  the  county  for  road  re- 
pair.    Some  500  to  1,000  yards  are  taken  out  annually. 

Adams  Township,  in  the  northeast  corner  of  the  county,  is  with- 
out gravel,  the  surface  being  sand  or  sandy  clay.  It  is  the  only 
part  of  the  county  where  no  gravel  can  be  had  without  excessive 
hauling. 

In  the  great  morainic  belt  of  the  county  gravel  is  not  obtained 
in  "workable"  quantity.  There  are  numerous  small  pits,  from 
1,000  to  6,000  yards  capacity,  which  relieve  the  situation  and  fur- 
nish enough  gravel  to  build  and  repair  the  principal  roads.  This 
gravel  is  found  in  the  ridges  where  the  hea\^  clay  has  been  partly 
removed  by  erosion. 

Macadam  Limestone  in  Cass  County. 

The  Casparis  Stone  Company,  headquarters  at  Kenneth,  Ind., 
two  miles  west  of  Logansport,  crushes  the  Niagara  limestone  ex- 
posed in  the  bluff  at  that  place  for  roadstuff.  This  company 
works  two  quarries,  one  at  Kenneth  and  one  two  miles  west  of  the 
first.  The  stone  is  exactly  the  same  in  the  two  places  and  is  em- 
ployed for  the  same  purposes.  The  Kenneth  quarry  is  the  older 
and  better  known.  It  covers,  both  the  older  part  and  the  portion 
now  being  worked,  some  30  acres.     The  section  shows : 

Sectifm  at  Kenneth  Stone  Quarnj. 

Feet. 

1 .  Sandy  clay  or  clay 6  to  12 

2.  Blue  limestone    26  to  30 

3.  Brown  dolomite 30  to  45 
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The  ledges  run  from  6  inches  to  18  inches  in  thickness  for  the 
limestone,  from  12  inches  to  30  inches  for  the  dolomite.  The  gen- 
eral dip  is  2°  or  3°  to  the  nortli.  Only  the  blue  limestone  is  used 
for  macadam,  the  dolomite  being  crushed  for  use  in  the  steel 
plants  of  Chicago  as  a  flux. 

A  sample  from  the  quarry  was  sent  to  the  U.  S.  Road  Labora- 
tory for  testing.  It  was  not  sufficient  in  quantity  to  show  the  per- 
centage of  wear,  hardness  and  toughness  tests.  The  results  of  the 
other  tests  were  as  follows : 

Results  of  Physical  Tests  of  Niagara  Limestone  from  Quarry  of  the  Casparis 

Stone  Company,  Kemiethy  Cass  County. 

Specific  gravity 2.65      Water  absorbed  per  cu.  ft.  .(lbs.)  1.31 

Weight  per  cu.  ft. .  .(lbs.)      165      Gemeuting  value — Dry 11 

Wet 47 

"Not  enough  for  abrasion,  and  no  piece  large  enough  for  hardness 

and  toughness  tests.    Develops  a  good  cementing  value." — Page. 

. 

A  chemical  analysis  of  a  sample  of  the  stone,  made  at  the  same 
laboratory,  resulted  as  follows: 

Chemical  Analysis  of  Niagara  Limestone  from  the  Quarry  of  the  Casparis  Stone 

Company,  near  Logansport,  Cass  County, 

Per  cent. 

Alumina  (Al,Oa)   25 

Iron  oxide  (FejO,) 24 

Lime  (CaO)   53.10 

Magnesia  (MgO)    61 

Insoluble  in  hydrochloric  acid 4.00 

Loss  on  ignition 41.65 

Total    99.85 

The  crushing  plant  at  Kenneth  is  very  complete.  Small  loco- 
motives push  the  loaded  cars  to  the  foot  of  the  incline  and  steam 
power  carries  them  to  the  hoppers.  Gates  gyratory  crushers  grind 
the  rock  and  automatic  screens  separate  the  product  The  plant 
presents  no  new  features,  but  is  the  largest  in  northern  Indiana. 

At  the  new  quarry  two  miles  west  of  Kenneth  two  crushers  are 
in  use,  and  the  plant  is  much  like  the  other.  From  the  superin- 
tendent the  following  data  were  obtained,  applying  to  both  quar- 
ries: 

Men  employed   250 

Oapacity  (tons  per  year) 150,000 

Price  (ton)  $0.50 


234  EEPOET    OF   STATE    GEOLOGIST. 

The  total  capacity  of  the  crushers  is  placed  at  600,000  tons  per 
year,  of  which  150,000  tons  are  macadam. 

A  small  crusher  in  Loganspoii;  is  used  in  crushing  dolomite  for 
concrete  work  about  the  city.     Very  little  macadam  is  produced. 

At  Georgetown,  6  miles  west  from  Logansport,  a  township 
crusher  grinds  some  blue  limestone  for  road  repair  work.  It  is  a 
small  jaw  crusher  with  a  capacity  of  40  yards  a  day  when  it  works. 

MIAMI  COUNTY. 

Area  in  square  miles 375 

PopuIaUon  in  1900 28,344 

Miles  of  public  roads 1,120 

Miles  of  improved  roads* 504 

Percentage  of  roads  improved 45 

Miles  improved  with  gravel 504 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Total  original  cost  of  improved  roads $332,000 

Annual  cost  of  repairs  per  mUe  on  gravel  roads  5  years  old $104 

Miles  of  improved  roads  (gravel)  built  in  1905 8 

Miles  of  improved  roads  (gravel)  contracted  for  lOOG 10.5 

First  improved  roads  built 1870 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

Generally  well  satisfied. 
Authorities — 

C.  W.  Macey County  Auditor 

Peter  Kelly Engineer  iu  charge  of  construction 


*Oue  hundred  and  six  miles  built  by  contract,  398  miles  by  working  out  road 
tax.    The  cost  of  the  latter  estimated  at  $300  per  mile. 

Miami  County  lies  just  east  of  Cass,  with  Peru  for  its  county 
seat.  Both  the  Eel  and  the  Wabash  rivers  cross  it,  and  the  Missis- 
sinewa  comes  in  from  the  east  Pipe  Creek  is  the  largest  stream 
in  the  southern  part  of  the  county.  The  Wabash  River  approxi- 
mately divides  the  county  into  two  regions  of  widely  varying  re- 
lief and  surface  soil.  The  area  to  the  north  is  almost  entirely 
morainic, — the  Erie-Saginaw  lobe,  with  its  characteristic  knolls 
of  clay;  the  part  to  the  south  is  a  sandy  or  clayey  sand  till  plain 
with  little  relief. 

Macy  and  Vicinity. 

In  the  northwestern  part  of  the  county,  where  the  till  plain  of 
Fulton  County  enters,  gravel  is  abundant,  usually  at  slight  depths, 
four  to  six  feet     The  topography  is  one  of  low  bogs  and  sandy 
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knolls,  and  underneath  the  soil  in  the  bogs  the  gravel  occurs.  It 
18  a  water-bearing  stratum  and  can  not  be  extensively  worked  ex- 
cept by  pumps.  The  deeper  ditches  in  this  vicinity  get  down  to 
the  top  of  the  gravel. 

Elsewhere  in  the  northern  half  of  Miami  County  gravel  is  not 
abundant  except  along  the  streams.  The  morainic  knolls  contain 
small  lenses  of  gravel — 1,000  to  5,000  yards — ^but  the  great  gravel 
bed  lies  entirely  underneath  the  moraine  at  depths  usually  greater 
than  twenty  feet  This  gravel  deposit  is  shown  by  well  sections  to 
run  from  30  to  50  feet  in  thickness.  A  typical  exposure  of  this 
sheet  occurs  on  Eel  River  near  Denver.  The  stream  has  incised 
itself  twenty  or  thirty  feet,  and  consequently  reveals  the  under- 
lying gravel.  The  L.  E.  and  W.  Railway  has  here  a  gravel  pit 
practically  no  stripping.  Fifty  yards  to  the  west  the  same  sheet 
is  opened  by  road  contractors  with  very  little  stripping. 

Eel  River  throughout  its  whole  course  in  this  county  exposes  the 
covering  fifty  acres.  The  material  is  an  excellent  fine  gravel,  uni- 
form in  quality.  It  occurs  to  a  depth  of  at  least  25  feet,  with 
great  sheet  of  gravel,  and  the  lower  courses  of  the  tributary  creeks 
do  also.  An  abundance  of  good  material  is  offered  here  with 
slight  expense  for  working. 

At  Gilead,  in  the  northeastern  part  of  the  county,  the  gravel 
comes  from  the  knolls  where  erosion  has  removed  much  of  the  till. 
It  is  not  a  first-class  material  and  the  pits  are  too  small  to  be 
termed  "workable."  Still,  they  are  sufficiently  close  together  to 
allow  the  building:  of  all  roads  desired. 

Southern  Portion  of  the  County. 

The  south  half  of  the  coimty  is  a  till  plain  with  a  sandy  clay 
as  the  surface  soil.  The  plane  surface  is  broken  here  and  there 
by  clay  knolls  and  by  stream  valleys.  Away  from  the  streams 
^ood  gravel  is  extremely  scarce  in  this  area.  A  coarse  quicksand 
is  taken  from  the  knolls  and  used  for  roads  in  some  localities. 
Wells  show  an  excellent  gravel  at  a  depth  varying  from  15  to  30 
feet. 

Amboy  is  a  village  in  this  southern  till  plain.  Here  the  sur- 
face clay  is  ten  to  twenty  feet  thick  where  erosion  has  not  re- 
moved it.  Then  comes  two  or  three  feet  of  quicksand,  with  a  sub- 
stratum of  twenty  to  forty  feet  of  an  excellent  gray  water  gravel. 
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Pipe  Creek  in  the  vicinity  of  Amboy  has  removed  enough  clay  to 
allow  the  gravel  to  be  gotten  at  Pumps  are  used  for  the  large 
pits,  a  little  branch  furnishing  water.  There  are  some  half  dozen 
pits  in  this  vicinity,  all  containing  the  finest  sort  of  road-making 
gravel.  Some  little  surface  gravel  is  taken  from  the  knolls  in 
this  region — a  foolish  procedure  when  good  gravel  is  so  close  at 
hand. 

In  Clay  and  Washington  townships,  also  in  this  till  plain, 
pumps  are  used  to  get  at  the  great  underlying  gravel  sheet. 

At  Bunker  Hill  the  creek  itself  gets  down  into  gravel,  which  is 
removed  by  hand  when  the  water  gets  low  enough.  A  pump 
would  probably  be  better.  Some  surface  gravel  is  removed  from 
the  knolls,  but  it  is  not  of  first-class  quality. 

The  Wabash  River  bluffs  in  Miami  County  rarely  contain 
gravel.  They  are  for  the  most  part  clay,  25  to  40  feet  high,  over- 
lying a  2  to  4  feet  sand  stratum.  Underneath  this  comes  gravel, 
often  60  feet  deep  and  sometimes  not  more  than  three  or  four 
where  the  rock  comes  close  to  the  surface.  This  part  of  the  coun- 
ty depends  for  its  gravel  upon  the  river  bottom  or  alluvium.  This 
is  practically  all  gravel,  the  city  of  Peru  being  built  upon  gravel 
and  largely  paved  with  gravel.  It  is  so  good  and  so  plentiful  that 
there  is  no  demand  for  macadam,  despite  the  fact  that  a  good  qual- 
ity of  limestone  outcrops  in  the  city  limits.  A  fairly  well 
equipped  crushing  plant  at  this  place  is  rapidly  falling  to  pieces, 
there  being  no  sale  for  its  product. 

Mr.  Kellcy,  the  County  Surveyor,  says  that  gravel  for  road 
building  need  not  be  hauled  more  than  three  miles  anywhere  in 
the  county,  and  that  the  average  haul  is  far  less  than  that.  By 
utilizing  the  small  deposits  of  the  moraine  and  getting  out  the 
gravel  along  the  streams  in  the  southern  part  of  the  county  T  have 
no  doubt  that  Mr.  Kelley  is  right. 

Summary — Situation  fnir;  material,  abundant;  road  sentiment, 
weak. 
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WABASH  COUKTY. 

• 

Area  in  square  lulles 418 

Population  in  1000 28,235 

Miles  of  public  roads 000 

Miles  of  improved  roads 200 

Percentage  of  roads  impiovod 33.3 

Miles  improved  with  gi-avel 200 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile* $750 

Total  original  cost  of  improved  roa<is $150,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $90 

Authority W.  S.  Davis.  County  Auditor 


•"Most  roads  arc  hehig  improved  by  townships  and  when  they  meet  the  re- 
quirements these  roads  are  accepted  by  the  county  commissioners.  They  are  then 
kept  in  repaUr  by  the  county."  W.  S.  D. 

Wabash  Conr.ty  lies  cast  of  the  middle  of  the  State  in  the  third 
tier  from  the  north.  Wabash  is  the  county  seat  Two-thirds  of 
this  county  is  till  plain,  the  only  morainic  portions  being  in  the 
northwestern  corner,  a  lobe  in  the  northeastern  part  and  the  termi- 
nus of  the  Mississinewa  moraine  in  the  southeastern  comer.  The 
'Wabash  River  extends  across  the  county  and  Eel  River  cuts  across 
the  northwestern  corner. 

Gravel  is  not  very  abundant  in  this  county,  or  perhaps  one  had 
better  say  not  very  well  distributed.  The  moraines  are  of  heavy 
clay,  usually  35  to  40  feet  thick  and  very  seldom  less  than  20  feet 
Eel  River  cuts  through  this  clay  and  exposes  the  gravel  under- 
neath; and  the  narrow  strip  of  bottom  jilong  Eel  River  is  prac- 
tically the  only  giavel  in  the  coimty  except  that  of  the  Wabash 
terraces.  These  terraces  are  three  in  number.  The  highest  is  a 
rock  terrace,  marking  the  preglacial  valley,  varying  from  1  to  2Vi> 
miles  in  width.  This  valley  became  filled  to  a  depth  of  5  to  20 
feet  with  alluvium,  mainly  gravel,  with  some  sand  and  a  little 
clay.  This  forms  the  second  terrace  into  which  the  river  has  in- 
cised itself.  The  third  terrace  is  of  very  recent  alluvium,  mainly 
sand  with  gravel  bars.  It  is  in  the  second  terrace  that  most  of 
the  gravel  pits  aro  f<mnd,  and  the  material  is  not  of  very  excellent 
quality. 

South  of  the  Wabash  Rivrr  the  drift  is  thin,  Tisually  not  more 
than  thirty  feet.  It  consists  ct  clay  almost  exclusively,  yellow  at 
the  top  for  18  to  25  feet  nn«l  heavy  Mue  till  at  the  bottom  2  to  6 
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feet  A  noteworthy  exception  is  the  Lafontaine  region,  where  the 
drift  is  at  least  200  feet  thick,  with  25  to  30  feet  of  clay  overlying 
the  gravel. 

In  the  Mississinewa  moraine  and  the  one  in  the  northwestern 
comer  of  the  county  small  gravel  bods  of  500  to  1,000  yards  are 
found  in  the  knolls.  These  small  deposits  are  numerous  enough 
to  gravel  the  main  roads, — a  fortunate  thing,  as  Eel  River  is  the 
only  stream  large  enough  to  cut  through  the  heavy  clay. 

LaforUaine  and  Viciniiy, 

Lafontaine,  in  the  southern  part  of  the  county,  lies  in  the  till 
plain.  Here  the  surface  soil  is  yellow  clay  20  feet  thick,  with  4 
to  6  feet  of  blue  till  underneath.  The  oil  wells  of  this  vicinity 
show  beneath  the  till  200  to  300  feet  of  gravel,  with  some  inter- 
bedded  clay.  This  extraordinarily  deep  drift  is  supposed  to  oc- 
cupy the  valley  of  a  preglacial  stream.  Along  the  little  creek  in 
Lafontaine,  when.*  much  of  the  till  has  been  removed  by  erosion, 
this  gravel  can  be  reached  at  a  depth  of  4  to  6  feet  Much  of  the 
gravel  used  in  this  vicinity  comes  from  this  sheet,  but  some  stream 
gravel  is  also  used.  The  little  knolls  are  occasionally  worked  for 
a  coarse  sand  that  is  placed  upon  the  roads,  and  once  in  a  while 
some  very  fair  gravel  is  found  in  these  sand  deposits.  They  are 
all  small,  however,  and  totally  inadequate  for  road  building. 

At  North  Manchester,  situated  on  the  moraine,  there  is  no 
gravel  fit  for  roadstuff.  A  coarse  sand  is  sometimes  employed, 
and  the  little  gravel  bars  in  the  river. 

At  Lagro,  on  the  Wabash  River,  some  gravel  is  furnished  by  the 
river  terraces  and  gravel  bars.  There  is  much  rock  exposed  here 
that  might  be  pressed  into  service. 

Macadam  Stone  in  Wabash  County. 

The  firm  of  Thos.  Bridges's  Sons  has  an  excellently  equipped 
plant  on  the  river  bluff  in  the  southern  part  of  Wabash.  The 
stone  is  Niagara  limestone,  quarried  to  a  depth  of  18  to  20  feet 
The  portion  quarried  can  readily  be  separated  into  two  classes — 
the  upper  12  to  14  feet  being  flinty,  the  lower  4  to  6  feet  a  clean 
limestone  occurring  in  ledges  fi  inches  to  20  inches  thick.  The 
section  shows: 
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Section  of  Quarry  of  Bridget  Sons. 

Feet, 

1.  Gray  to  white  limestoue,  with  much  chert 14 

2.  Grayish-buff  limestone,  little  chert 4 — 6 

3.  Blue  limefitone,  4-iu.  to  16-iu.  ledges 2 

4.  Blue  shale  "soapstone*' 14 

The  plant  is  the  usual  type,  with  Gates's  gyratory  crushers 
(Nos.  3  and  5),  bins,  automatic  screens,  etc.  Mr.  Frank  Bridges 
gave  the  following  data  in  regard  to  the  plant : 

Men  employed   20  to  25 

Capacity  (yards  daily)  360 

Price  per  yard,  average :$0.70 

The  product  is  largely  shipped  to  nearby  points  for  use  in  con- 
crete work,  macadam,  asphalting,  etc.  Some  is  used  at  home  in 
repairing  and  building  streets,  curbing,  etc.  The  firm  has  a  spur 
from  the  Big  Four  track. 

Wabash  Stone  Compaaiy. — This  company,  made  up  chiefly  of 
Ft.  Wayne  men,  has  its  quarry  three  miles  west  of  Wabash  in  the 
river  bluflF  on  a  spur  of  the  Wabash  Railway.  The  rock  is  Niag- 
ara limestone.  The  plant  is  the  usual  type — steam  drills,  Gates's 
gyratory  crusher  (No.  5),  elevator,  screens,  etc.  The  section 
here  shows : 

Section  at  Quan'y  of  Wabash  Stone  Company. 

Feet. 

1.  Blue  or  buff  limestone,  hard,  tough 14 

2.  Bulf  limestone,  building  material 8 

3.  Blue  shale 117 

The  superintendent  gave  the  following  data : 

Men  employed - 20 

Production,  daily  for  9  months  in  year  (yds.) 150 

Price  (average) $0.70 

The  price  in  this  case  is  approximate.  The  people  owning  the 
plant  are  contractors  and  use  much  of  the  product  in  their  own 
work. 

Besides  these  two  modem  plants  a  small  jaw  crusher  runs  inter- 
mittently at  a  little  quarry  one  mile  west  of  Wabash.  It  employs 
5  or  6  men  when  in  operation  and  grinds  out  possibly  40  yards  a 
day.  It  uses  the  same  rock  as  No.  1  in  the  section  above,  the 
product  being  used  for  road  repair  and  concrete  work. 


|a}  Stone  crustalng  plant  of  Thomas  Bridges'  Sons,  South  Wabasb,  Wabash  County. 


(h)  Qiiarry  o(  Thomas  Brldees'  Sona.  South  Wabash,  Wabash  I'omity. 
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ITie  roads  for  two  or  tliree  miles  out  of  Wabash  are  usually 
macadam  with  gravel  top  dresaing.  There  is  no  letter  rock  in  the 
State  than  the  flinty  limestone  of  Wabash  for  road  work.  Two 
streets  in  the  city  built  of  this  material  have  been  down  eight  and 
ten  years,  and  are  as  smooth  as  asphalt  and  apparently  unworn. 

Two  samples  of  stone  from  the  Bridges  Sons'  quarry  and  one 
from  the  quarry  of  the  Wabash  Stone  Company  were  tested  at  the 
U.  S.  Road  Laboratory  at  Washington,  D.  C,  the  results  of  the 
tests  being  as  follows.  The  average  of  192  samples  of  limestone 
ifl  also  included  as  a  standard  of  comparison : 


BtwlU  of  ^siieal  ToIm  of  Smgara  LimuUme  from  the  QuarriM  of  Bridga  Sunt  and 
the  Wabath  SUmt  G>.,  near  Waba^  Indiana. 
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''(jood  rcKlstaiicu  to  wear  fur  lliiiustonu. 
t   suited    for   liigliwuy    aiul    country -rood 


Bridges  Sons,  suu)i>le  No.  1. 
and  lair  cementing  valuy.  lies 
traffic." — Page. 

Bridges  Sons  saniiile  No.  2.  "About  tlic  nvi^raijc  ivHl.'ttnui.'c  to  wear 
for  limpHtoni-:  n-uieutiiiK  vului-  fiiirly  pood.  Should  )rivi.>  l>cst  rt^sults 
under  liigliway  und  rounliy-roiid  iriillic.  ' — I'iirc 

Waljasb  Stone  Co..  siiiiiiili-  No.  ;!.  "Fiiirly  ^ood  resistance  to  wear 
for  llmcalune.  and  fail'  n'niciiling  v:ilni'.  ]li<sl  suited  for  lilgliwiiy  :iiid 
couMiry-roiid  Iraffic."— Piifc. 


Samples  from  each  quarry  were  analyzed  in  the  chemical  de- 
partment of  the  same  laboratory  and  their  composition  found  to 
be  as  follows: 
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Cfiemical  Analyses  of  Niagara  Limestone  from  the  Quarries  of  Bridges  Sons 
and  the  Wabash  Stone  Company,  near  Wabash. 

*                        Sample  No.  1,    SampU  No,  2.  Wabath 

Bridget  Son»,    Bridgee  Sont,  Utone  Co. 

Per  cent.          Per  cent.  Per  cent 

Alumni  (AlaO   84              1.00  1.10 

Iron  oxide  (FCaOa) 51  .25  

Lime  (CaO)  43.05            48.05  41.10 

Magnesia  (MgO)    4.89             1.81  3.48 

Insoluble  in  hydrochloric  acid  (silt) 10.03            10.00  18.65 

Loss  on  ignition 40.30            38.59  36.00 

Totals    100.22            99.70  100.33 


HUNTINGTON  COUNTY. 

Area  in  square  miles 385 

Population  in  1900 28,901 

Miles  of  public  roads 856 

Miles  of  improved  roads 496 

Peicentage  of  roads  improved 58 

Miles  improved  with  gravel 485 

Miles  improved  with  crushed  stone 11 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Average  original  cost  of  stone  roads  per  mile* $1,000 

Total  original  cost  of  improved  roads.J $981,000 

Amnnal  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $72 

Miles  of  improved  road  (gravel)  built  in  1905 S 

Miles  of  improved  roads  (gravel)  contracted  for  1906 3 

First  improved  roads  built 1884 

Proportion  of  improved  roads  built  since  1895 1.5% 

Satisfaction  of  farmers  with  investment  In  improved  roads Good 

Authority L.  0.  Ward 

•**Tlie  stone  road  baa  nearly  all  been  bnllt  by  private  work,  and  consisfs  of 
isolated  patches.  No  figures  are  available  as  to  original  cost,  or  cost  for  annual 
repair.    Cost  estimated  at  11,000  per  mile.'*  L.  C.  W. 

Huntington  County,  with  Huntington  as  its  county  seat,  lies  in 
northeastern  Indiana,  the  fourth  county  from  the  north  and  third 
from  the  east  boundary  of  the  State.  Its  surface  is  ahnost  plane, 
the  Salamonie  moraine  in  the  southeast  part  being  the  only  very 
noticeable  elevation,  and  this  can  not  be  traced  distinctly  toward 
the  center  of  the  county.  There  are  two  other  smaller  moraines 
near  the  center  of  the  county,  but  they  are  of  very  slight  elevation. 
The  drainage  of  the  county  is  through  the  Wabash,  Little  Wabash 
and  Salamonie  rivers  and  their  tributaries.     The  most  noteworthy 
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topographic  feature  is  the  valley  of  the  Little  Wabash.  This 
stream  is  not  half  the  size  of  the  Wabash,  but  its  valley  is  from 
one  to  two  miles  wide  and  60  to  80  feet  deep,  while  the  larger 
stream  has  a  valley  rarely  more  than  half  a  mile  wide  and  not 
over  50  feet  deep.  This  discrepancy  is  accounted  for  by  the  fact 
that  the  Little  Wabash  is  supposed  to  have  been  the  outlet  for 
Lake  Erie  and  associated  waters  in  preglacial  times. 

The  great  till  plain  which  makes  up  three-fourths  the  surface 
of  this  county  is  composed  of  clay  at  the  top,  8  to  20  feet  thick, 
gravel  or  sand  20  to  100  feet  deep,  as  a  rule,  and  a  blue  till,  very 
dense  and  compact,  4  to  8  feet  thick  resting  on  the  limestone. 
These  figures  are  average,  there  being  wide  variations  from  the 
river  sections,  where  the  whole  drift  may  be  not  over  50  feet,  and 
in  the  northwestern  part,  where  the  drift  thickens  to  200  feet.  In 
general  the  rock  is  much  nearer  the  surface  south  of  the  Wabash 
than  north  of  it 

As  the  gravel  layer  is  invariably  covered  by  from  8  to  20  feet  of 
clay  in  this  county  there  is  no  gravel  exposed  anywhere  except 
along  the  stream  escarpments.  Here  it  may  be  found  almost 
everywhere,  and  nearly  every  section  of  the  river  townships  has 
a  pit  of  greater  or  less  size.  Other  gravel  occurs  along  the  streams 
where  it  has  accumulated  as  alluvium.  This  material,  from  its 
cheapness  and  abundance,  is  almost  exclusively  used  for  roadstuflF. 
Some  of  tUe  pits  typical  of  the  river  bluffs  are  described  below. 

Pits  of  the  River  Bluffs. 

One  mile  east  of  Huntington  along  the  Ft  Wayne  and  South- 
western traction  line  there  ia  a  pit  in  the  river  bluff.  The  section 
shows : 

Serthn  of  Pit  No.  1. 

Feet. 

1.  Surface  soil  and  day 12 

2.  Gravel  and  sand 10 

3.  Yellow  and  blue  till 4f 

Just  north  of  the  Etna  avenue  bridge,  a  mile  southwest  from 
Huntington,  the  Wabash  exjKDses  the  entire  thickness  of  the  drift. 
The  section  here  shows : 
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Section  of  Pit  No.  S. 

Fret 

1.  Yellow  clay,  compnct 25 

2.  Sand 2 

3.  Clayey  gravel  25 

4.  Shale,  or  sbaly  limestone 5+ 

The  lower  ten  feet  of  Number  3  seems  to  possess  the  requisite 
qualities  of  road  gravel.  Huge  balls  of  gravel  which  broke  from 
the  main  body  and  rolled  to  the  bottom  in  March  are  still  firmly 
cemented  together  in  September,  withstanding  severe  blows.  The 
material  is  abundant  and  easily  gotten  at. 

Another  pit  characteristic  of  the  river  bluffs  is  located  at  Happy 
Hollow,  four  miles  west  of  Huntington.  The  traction  company 
obtained  much  of  its  ballast  gravel  from  here.     The  section  shows : 

Section  of  Pit  at  Happy  Hollow. 

Feet. 

1.  Yellow  clay  8 

2.  Gravel  and  sund  12 — 15 

In  the  vicinity  of  Markle  the  till  usually  extends  to  limestone, 
with  very  small  local  deposits  of  gravel.  The  rock  floor  of  the 
Wabash  valley  is  hero  covered  by  4  to  8  feet  of  alluvium,  of  which 
at  least  three-fourths  is  gravel  of  excellent  quality. 

LiMKSTONK    IN    HlTNTINGTON    CoUNTY. 

By  far  the  most  valuable  road  material  in  Huntington  County 
is  its  limestone.  Where  it  has  been  tried  it  has  been  found  excel- 
lent and  durablo,  but  the  abundance  of  gravel  in  the  localities 
where  the  stone  is  found  has  operated  against  very  extensive  use 
of  the  latter.  Previous  reports  of  this  department  have  dealt  with 
this  Niagara  rook  rather  thoroughly,  and  but  few  words  are  neces- 
sary as  to  it5  distribution.  The  outcrops  are  confined  to  the  chan- 
nels of  the  Little  Wabasli  and  Wabash  rivers,  where  the  drift  has 
been  eroded  by  the  streams.  On  Little  Wabash  the  first  appear- 
ance of  the  rock  is  east  of  Mardcnis,  about  3.5  miles  east  of  Hunt- 
ington. From  this  locality  to  the  juncti(m  with  the  Wabash  the 
strata  are  almost  constantly  in  sight.  The  peculiar  domelike 
structure  of  the  stone,  however,  sometimes  places  the  strata  under 
9  to  15  feet  of  alhivium.  On  the  AVabasli  the  most  easterly  out- 
crop of  the  rock  is  at  Markle,  near  the  edge  of  the  county.  This 
exposure  is  at  the  to])  of  a  dome,  and  no  further  exposures  of  the 
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limestone  occur  on  the  river  until  the  junction  is  reached.  In 
several  places,  however,  a  blue  shale  that  overlies  the  limestone 
appears  in  the  channel.  Below  the  junction  of  the  rivers  the 
limestone  is  continually  exposed  for  about  three  miles ;  then  it  dis- 
appears below  some  10  to  15  feet  of  drift,  reappearing  a  mile 
farther  west  This  alternation  of  outcrop  and  disappearance  is 
repeated  before  the  stone  finally  leaves  the  county.  At  all  of  the 
various  outcroppings,  which  are  so  situated  as  to  be  within  rea- 
sonable hauling  distance  of  one-third  of  the  county,  the  limestone 
is  hard,  white  to  buff  and  apparently  good  road  material.  There 
has  been  as  yet  no  great  effort  made  to  use  the  limestone  on  roads. 
Keefer  and  Bailey  have  a  crushing  plant  in  the  western  edge  of 
Huntington,  for  which  Mr.  Keefer  gives  the  following  data : 

Men  employed 15 

Capacity  (per  day),  yds 140— KM) 

This  firm  uses  practically  all  its  product  in  street  improvements 
in  the  city  of  Huntington  and  for  concrete  work.  Their  shipping 
facilities  are  poor,  and  no  attempt  is  made  to  work  up  a  trade  with 
outside  points.  A  sample  from  their  quarry  was  sent  to  the  U.  S. 
Road  Laboratory  for  testing,  the  results  being  as  follows : 

Besults  of  Physical  Teats  of  Niagara  Limestone  fwm  Quarry  of  Keefer  rf*  Bailey ^ 

Huntington,  Ind. 

Specific  gravity 2.75      Water  al>sorbed  per  cu.  ft.  .(lbs.)  1.21 

Weight  iKjr  cu.  ft. .  .(lbs.)       172      0»mciiting  value— Dry 18 

Wot 30 

**Not  euougli  for  abrasion  and  no  piece  large  enough  for  hardness  and 
toughness  tests.    A  fair  cementing  value." — Page. 

A  chemical  analysis  of  a  sample  of  the  stone,  made  at  the  same 
lal)oratory,  resulted  os  follows: 

Chemical  Analysis  of  Niagara  LimrsUme  from  the  Quartnj  of  Keefer  d  Bailey, 

Huntington,  Huntington  County. 

Per  cent. 
Alumina  (Al.O,)    71 

Iron  oxide  (Fe,0,) 24 

Lime  (CaO)   30.40 

Magnesia  (MgO) 21.04 

Insoluble  in  hydrochloric  acid 1.67 

liOss  on  ignition 40.00 

Total    100.00 
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At  Markle,  Mr.  F.  A.  Brickley  operates  a  quarry,  getting  out 
building  stone  and  crushing  some  of  the  rock  for  gravel  road  re- 
pairing. The  sentiment  in  this  locality  is  growing  in  favor  of 
stone  roads. 

At  Huntington  a  new  concern,  the  Erie  Stone  Company,  is  pre- 
paring to  go  into  the  business  of  crushing  and  shipping  the  lime- 
stone on  an  extensive  scale. 

WELLS  COUNTY. 

Area  in  square  miles 367 

Population  In  1900 23,449 

Miles  of  public  roads 780 

Miles  of  improved  roads 452 

Percentage  of  roads  improved 57.9 

Miles  improved  with  gravel 440 

Miles  improved  with  crushed  stone 12 

Average  original  cost  of  gravel  roads  per  mile $1,800 

Average  original  cost  of  stone  roads  per  mile $2,800 

Total  original  cost  of  improved  roads $825,600 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $67 

Annual  cose  of  repairs  per  mile  on  stone  roads  5  years  old $100 

Miles  of  improved  road  (gi'avel)  built  in  1905 75 

Miles  of  improved  road  (stone)  built  in  1905 1 

First  improved  roads  built 1881 

Proportion  of  improved  roads  built  since  1895 42% 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority C.  S.  Brinnemann,  County  Auditor 

Wells  Coimty  is  in  northeastern  Indiana,  with  Bluffton  as  its 
county  seat.  It  is  for  the  most  part  a  till  plain,  very  level.  Two 
moraines,  the  Salamonie  and  Wabash,  cross  the  county,  following 
quite  closely  the  direction  of  the  rivers.  The  maximum  elevation 
of  these  ridges  is  not  more  than  45  feet,  and  the  incision  of  the 
rivers  is  about  25  or  30  feet  where  greatest.  The  maximum  re- 
lief in  the  county  is  therefore  not  more  than  75  feet.  The  till  is 
a  yellow,  compact  clay,  blackened  in  the  low  ground  by  organic 
deposits  from  the  marshes  that  occurred  in  such  places  before 
ditching  was  extensively  done.  'None  of  the  numerous  ditches  get 
into  gravel,  the  surface  clay  being  some  16  feet  thick  on  the  aver- 
age. In  a  number  of  rather  widely  separated  spots  it  thins  out 
to  4  to  8  feet,  and  here  gravel  pits  have  been  opened.  The  mo- 
raines, too,  are  largely  clay  ridges.     In  places  small  local  deposits 
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of  gravel,  from  600  to  2,000  yards,  are  found  in  the  edges  of  the 
morainee. 

The  largest  deposit  of  gravel  that  has  been  worked  in  Wells 
County  is  along  Rock  Creek  southwest  from  Bluffton  about  seven 
miles  in  townships  25  and  26  north,  range  11  east.  At  the  Men- 
denhall  pits,  section  15,  township  26,  some  2,500  yards  of  excel- 
lent gravel  have  been  removed  by  a  steam  scoop;  and  tests  have 
shown  that  the  gravel  remaining  here  is  practically  unlimited  in 
quantity.  The  pits  have  been  worked  to  a  depth  of  25  feet,  and 
the  bottom  of  the  gravel  was  not  reached.  A  half-mile  farther 
down  the  creek  a  pump  in  June,  1904,  was  at  work  throwing 
out  75  yards  daily.  This  gravel  is  part  of  the  great  bed  found  in 
all  this  part  of  the  State  under  the  till.  The  erosion  of  Rock 
Creek  has  removed  10  to  15  feet  of  the  clay  over  a  valley  prob- 
ably one-half  mile  wide;  and  here,  where  the  stripping  is  thin, 
the  gravel  can  be  easily  gotten  at. 

The  same  bed  of  gravel  is  found  at  John  Bell's,  Section  3, 
Township  25  N.  under  16  feet  of  till  in  his  well.  Here  the 
gravel  was  100  feet  thick.  Sections  of  a  number  of  the  oil  wells 
in  this  vicinity  show  the  same  condition.  About  400  yards  from 
Bell's  farm,  in  N.  W.  1/4  of  Section  9  the  till  thins  out  a  little, 
and  the  gravel  comes  within  6  to  8  feet  of  the  surface.  A  strong 
pit  could  be  developed  here,  but  a  dredge  pump  would  be  neces- 
sary to  remove  the  gravel  because  of  the  water  which  it  bears. 

At  Ossian,  in  the  northern  part  of  the  county,  north  of  the 
Wabash  moraine,  gravel  occurs  in  the  valley  of  the  little  stream 
between  the  town  and  the  railroad.  It  is  excellent  material  and 
the  stripping  is  not  more  than  four  feet.  The  beds  are  numerous, 
but  rather  small.  Two  pits  near  the  bridge  have  yielded  probably 
2,500  yards  of  gravel  each;  while  in  the  dredge  ditch,  which  is 
nearly  as  deep  as  the  pits  and  only  20  yards  away,  there  is 
absolutely  no  sign  of  gravel.  A  half  mile  up  the  ditch  from  the 
bridge  there  is  a  large  pit,  from  which  10,000  yards  have  been 
taken,  with  probably  as  much  more  left.  These  small  pockets  are 
numerous  enough  to  supply  the  needs  of  this  vicinity. 

On  the  river  road  from  Bluffton  to  Vera  Cruz,  about  three 
miles  from  the  former  place,  there  are  two  pits  from  which  gravel 
has  been  taken  for  the  road.     It  is  not  very  good  material. 
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At  the  bridge  over  the  Wabash  near  Vera  Cruz  there  occurs 
considerable  excellent  gravel  of  fluvial  origin.  It  is  rather  hard 
to  remove  l)ecause  of  water;  but  some  10,000  yards  have  come 
from  this  place  and  there  is  probably  as  much  more  left.  The 
section  shov^^s: 

Sectmi  at  Wabash  Bridge,  iiear  Vera  Cruz. 

Feet. 

1.  Soil 2 

2.  Gravel  8+ 

The  Arch  Wall  pit,  one  mile  northwest  from  Bluffton,  dis- 
closes a  large  bed  of  gravel  in  the  river  bottom.  It  is  excellent 
material  and  easily  gotten  at.  Tests  show  its  presence  in  work- 
able quantity  for  nearly  100  yards  east  and  west  and  20  to  25 
yards  north  and  south  from  the  center  of  the  present  opening. 
The  gravel  appears  to  be  a  river  deposit. 

On  the  Eichhorn  farm  7  miles  northwest  from  Bluffton  gravel 
pits  have  been  opened  in  the  overwash  from  the  Wabash  moraine 
and  in  low  ridges  outlying  from  it  The  material  is  somewhat 
sandy  but  works  fairly  well. 

At  the  bend  of  the  Salamonie  River  on  the  line  between  Jack- 
son and  Chester  townships  a  gravel  pit  has  been  worked  in  the 
overwash  from  the  Salamonie  moraine.  It  is  small,  and  not 
profitable  for  development. 

Scattered  here  and  there  over  Wells  County  there  are  many 
small  deposits,  too  small  to  be  called  "workable,"  which  nevertlie- 
less  supply  the  local  necessities.  The  county  surveyor  tells  me 
that  all  the  county  has  gravel  enough  to  build  its  roads  except 
the  southern  tier  of  townships,  and  the  western  two  of  these  can 
get  their  gravel  from  pits  in  the  adjoining  counties.  Nottingham 
Township  seems  to  be  entirely  without  gravel,  the  only  part  of  the 
county  in  that  condition. 

M,\CAi)AM  Stone  in  Wells  County. 

The  central  portiop  of  Wells  County  is  well  supplied  with  a 
good  limestone  'which  outcrops  in  localities  sufficiently  close  to 
cut  down  the  expense  of  road  building  to  a  minimum.  The  stone 
is  quarried  at  a  number  of  places,  but  at  only  a  few  is  it  crushed 
for  macadam.     Probably  the  best  equipped  plant  in  the  coimty 
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18  that  of  the  Shoemaker  Brothers,  two  miles  west  of  Bluffton. 
The  quarry  is  at  the  head  of  a  ravine  where  a  little  dome  of 
Niagara  limestone  comes  to  the  surface.  The  plant  is  of  the 
usual  type,  except  that  jaw  crushers  are  employed.  The  superin- 
tendent, Mr.  Shoemaker,  gives  the  following  data : 

Men  employed 12 

Capacity  (daily  in  yards)  80 

The  stone  here  dips  about  40^  to  the  northwest,  and  the  quar- 
rying has  revealed  about  forty  feet  of  the  strata.  The  rock  ap- 
pears to  be  of  pretty  much  the  same  texture  throughout,  but  its 
color  varies  from  gray  at  the  top  to  black  at  the  bottom.  It  has 
been  used  only  slightly  for  road  work,  but  the  road  built  of  it 
stands  wear  excellently. 

At  Eockford  the  ditch  along  Rock  Creek  exposes  a  hard,  some- 
times cherty,  limestone  for  a  distance  of  more  than  two  miles. 
The  blasting  for  the  ditch  reveals  some  six  feet  of  this  rock  along 
the  whole  exposure,  and  thousands  of  yards  of  rock,  already  pretty 
well  broken,  lie  on  the  ditch  banks  ready  for  the  crusher.  The 
only  use  made  of  this  valuable  material  is  for  road  repairing,  a 
little  jaw  crusher  being  operated  here  by  the  township.  At  least 
a  thousand  acres  of  ground  in  this  vicinity  are  underlain  by  lime- 
stone usually  not  more  than  four  feet  down. 

Just  east  from  the  Red  Bridge,  400  yards  from  the  court- 
house in  Bluffton  there  are  limestone  quarries  whose  product  is 
used  for  building  purposes  in  the  vicinity.  A  little  of  this  rock 
has  been  cnished  for  road  material,  but  there  is  no  attempt  to 
operate  a  crushing  plant  regularly. 

Samples  of  stone  from  the  quarry  of  Shoemaker  Bros.,  the 
Meyers  quarry  and  from  Rockford  were  sent  to  Washington  for 
testing  in  the  T^.  R.  Road  Laboratory,  the  results  of  the  tests, 
together  with  the  averaire  of  192  samples  of  limestone  tested  at  the 
same  laboratory  given  as  a  standard  of  comparison  being  as 
follows : 


BEPOBT    OF    STATE    OEOLOOIBT. 


Retullt  of  i'hytittd  Talt  of  Niagara  Limalont  firom  Iht  Quarry  ^Skatmattr  Brot ,  the 
MtytTK  Quarry  oitd  (i«  Quarry  ntar  Bod^ord,  WtBt  Oounlg. 
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Quarry  near  Rockford.  "AboTe  the  average  Id  reelstaoce  to  wear 
aod  cementing  value,  for  dolomite.  Beet  eulted  for  ..ght  highway  and 
country-road  traffic." — Page. 

Samples  from  the  above  quarries  were  analyzed  by  the  chemist 
of  the  same  laboratory,  and  the  composition  found  to  be  as 
follows : 

Analyses  of  Samples  of  Xittgam  Limesfmte  frwn  the  Quarries  of  Sho^iaker 
Bros. ,  the  Meyers  Quarry  and  Ike  Quarry  near  Rockford,  TVeBs  County. 

ahotmaker  Bro:    MKfir,.        Rtdtford. 

Alumina  (A1.0J  1.3  1.75  1.39 

Iron  oxide  (Fe.O.)  Trace  .76  1  JSl 

Lime  (CaO)   30.3  29.40  30.25 

Uagneala  (MgO)    ia87  20.16  1&97 

Insoluble  in  hydrocbloi-ic  acid 3.45  1.97  7.35 

IxiSBon  Ignition 45.75  45.62  43.19 

Totals    99.67  99.65  100.66 

Other  places  at  which  limestone  of  excellent  road  building  qual- 
ity outcrops  are  given  below : 

1.  Two  miles  southeast  of  Bluffton,  the  river  and  a  little  creek 
reveal  a  hard  gray  limestone. 

2.  At  Murray,  a  similar  rock  is  exposed  in  the  river  bed, 

3,  On  the  Hnflich  farm,  two  miles  northwest  from  Bluffton, 
a  limestone  outcrops  and  has  been  burnt  into  lime. 

4,  On  the  east  edge  of  the  county,  this  Niagara  limestone  ap- 
pears slightly,  being  better  shown  just  across  the  county  line. 
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At  all  four  of  these  places  crushing  plants  might  be  estab- 
lished and  excellent  road  material  obtained,  but  the  cheapness  of 
gravel  renders  that  improbable  for  many  years. 

Summary. — Material  abundant,  sentiment  good. 

ADAMS  COUNTY. 

Area  in  square  miles 335 

Population  in  1900 22.232 

Miles  of  public  roads 675 

Miles  of  improved  roads 216 

Percentage  of  roads  improved 32 

Miles  improved  with  gravel 102.5 

Miles  Improved  with  crushed  stone 113.5 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Average  original  cost  of  stone  roads  per  mile $3,200 

Total  original  cost  of  improved  roads $567,200 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $70 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $25 

Miles  of  improved  roads  (gravel)  built  in  1905 3 

MUes  of  improved  roads  (stone)  built  in  1905 7 

Miles  of  Improved  roads  (gravel)  contracted  for  1906 4 

First  improved  roads  built 1889 

Proportion  of  improved  roads  built  since  1895 10% 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority CD.  Lewton,  County  Auditor 

Adams  County  lies  on  the  eastern  border  of  the  State,  the 
fourth  county  from  the  northern  boundary.  Its  county  seat  is 
Decatur.  The  topogTaphy  is  simple,  being  very  plane,  broken 
only  bv  the  vallevs  of  the  St.  Marv  and  Wabash  rivers  and  their 
tributaries.  Two  moraines,  both  low,  follow  the  courses  of  the 
rivers.  The  drift  is  very  thin  as  a  rule,  rock  being  found  almost 
everywhere  in  the  county  at  depths  of  35  to  50  feet.  The  chief 
glacial  deposit  is  till — ^yellow,  stiff  clay,  extending  to  the  rock  as 
a  rule.  Occasionally  thin  beds  of  gravel  occur  just  above  the 
rock,  but  thBy  are  of  no  economic  value,  except  as  water  reser- 
voirs, unless  the  streams  have  removed  the  top  layer  of  till. 

There  are  not  half  a  dozen  "workable"  gravel  deposits  in  the 
county  and  probably  will  not  be.  Perhaps  the  largest  deposit  is 
the  one  in  the  edge  of  Decatur,  northeast  of  the  court  house.  The 
river  here  has  removed  most  of  the  clay,  leaving  8  to  12  feet 
of  stripping.  The  material  is  quite  sandy  and  not  good  for  road 
use. 


262  RKPORT    OF   STATE    GEOLOGIST. 

About  31/^  miles  from  Berne  there  is  a  gravel  pit  on  the  farm 
of  Chris.  Hostettler.  The  gravel  is  little  better  than  quicksand, 
but  it  is  used  on  roads  in  the  absence  of  better  material. 

Another  deposit  of  gravel  occurs  about  three  miles  north  of  De- 
catur, in  the  river  bottom.  It  has  been  worked  for  roadstuif,  but 
it  is  about  exhausted. 

The  Irwin  gravel  pit  four  miles  northeast  of  Preble  is  being 
worked  at  present.  This  deposit  is  along  a  little  stream  where 
some  of  the  till  has  been  removed.  The  gravel  is  mediocre,  but 
is  used  for  roadstuff. 

There  are  no  other  gravel  deposits  in  Adams  Coimty  worth 
mentioning.  The  sentiment  here  is  pretty  strongly  in  favor  of 
macadam,  even  where  it  must  be  imported.  This  is  no  doubt  wise 
when  the  poor  quality  of  gravel  is  considered. 

Macadam  Stonk  in  Adams  County. 

The  crushing  plant  at  the  »J.  S.  Bowers  quarry,  about  a  mile 
north  of  the  court  house  in  Decatur,  is  a  modern  one.  The  usual 
types  of  machinery  are  here  in  use  as  follows:  Gates'  gyratory 
crusher,  automatic  screens,  steam  drills  and  derricks.  Mr. 
Bowers,  the  owner,  gives  the  following  datu : 

Men  employed  20 

Capacity  (yards  per  day)  80  to  100 

He  says  further  that  roads  may  be  built  of  rock  from  this 
quarry  at  a  cost  of  $2,500  per  mile.  Trials  of  the  rock  for 
macadam  have  been  uniformly  successful,  the  material  packing 
smooth  and  wearing  well.  The  rock  is  hard  to  get  at,  l>eing  under 
12  to  20  feet  of  till  except  in  the  river  channel  of  which  it  foiTiis 
the  bottom.     The  section  here  shows: 


Sectvm  at  Btmers  Quarry. 

Feet. 

1.  Soil  2—4 

2.  Yellow  flay   6 

3.  Blue  till    10 

4.  Limestone,  hard,  jriay 12 

Samples  from  the  quarry  were  sent  to  the  road  testing  labora- 
tory at  Washington,  the  results  l^eing  as  follows: 
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liesuUa  of  Physical  Tests  of  Stone  from  the  Quarry  of  John  S.  Bowers,  near 

Decatur,  Adams  County. 

Specific  gravity 2.7      Water  absorbed  per  cu.  ft.  .(lbs.)  1.11 

Welglit  per  cu.  ft. .  .(lbs.)       168      Cementing  value — Dry 14 

Wet 40 

"This  sample  consisted  only  of  about  six  pounds  of  small  pieces  of 
rock.    A  fairly  good  cementing  value." — Page. 

About  300  yards  south  of  Bowers's  quarry  the  Fitzinger  quarry 
gets  into  soft  buff  limestone  that  works  well  for  building  material 
and  bums  good  lime.  It  is,  however,  too  soft  for  road  use  and 
too  expensive  to  get  out. 

At  Pleasant  Mills,  Woods  and  Morris,  contractors,  have  an 
excellent  plant  for  the  making  of  macadam.  It  is  of  the  usual 
modem  type.  The  rock  here  is  quarried  for  the  most  part  from 
the  river  bottom.  It  is  a  white  limestone,  the  most  handsome 
in  the  State  aside  from  the  best  oolitic.  It  has  very  much  the 
texture  of  marble  and  is  pure  white.  According  to  the  records  of 
some  of  the  roads  built  from  this  stone  it  can  not  be  excelled. 
Roads  down  8  years  are  in  perfect  repair  today  without  any  ex- 
pense since  they  were  built. 

Samples  of  limestone  from  the  plant  of  E.  Woods  &  Company 
were  sent  to  the  U.  S.  Koad  Laboratory  to  be  tested,  with  the 
following  results : 

Results  of  Physical  Tests  of  Niagara  Limestmie  from  Plant  of  E.  Woods  ct* 

Co.,  Pleasant  Mills,  Adams  County* 

Specific  gravity 2.5G       French  coefficient  of  wear.  3.91 

Weight  per  cu.  ft (lbs.)      159       Hardnesst 

Water  absorbed  per  cu.  ft.. (lbs.)     o.r)(»      Tonghnessf 

Per  cent,  of  wear 10.23      Cement hig  value — Diy. ...      10 

Wet....      22 

"Very  ]ow  in  resistance  to  wviw,  and  low  in  cementing  value.    Would 
not  use  this  material  for  roads  if  better  is  available." — Page. 

A  chemical  analysis  of  the  sample  was  made  at  the  same  hibora 
tory,  and  its  composition  was  found  to  be  as  follows: 

•For  standiird  of  comparison  s<^c  p.  79. 

tXo  pieco  larffe  enou^li   for  eoro  was  ainon.:^  tho    samples   soiit   in. 
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Chemical  Analysuf  of  Niagara  LdmesUme  fivm  Plant  of  E.  Woo(l»  &  Co, , 

Pleasant  MiUs,  Adams  Coimty. 

Per  cent. 

Alumina  (A1,0,)   25 

lime  (CaO) 33.14 

Magnesia  (MgO)    19.G3 

Insoluble  in  hydroenloric  acid , 32 

Loss  on  ignition 46.79 

Total    100.13 

The  Blue  Creek  quarry,  21/^  miles  south  of  Pleasant  Mills,  is 
a  rather  extensive  affair.  The  plant  is  of  the  usual  type,  with  a 
capacity  of  200  yards  per  day,  and  employing  30  to  36  men.  No 
figures  as  to  price  were  available.  The  rock  here  is  a  thin-bedded, 
blue  limestone,  hard  and  well  suited  for  road  material. 


JAY  COUNTY. 

Area  in  s(iuare  miles 370 

Population  in  1900 26.818 

Miles  of  public  roads 800 

Miles  of  improved  roads 300 

Percentage  of  roads  improved 37.5 

Miles  improved  with  jrravel 265 

Miles  improved  with  crushed  stone 35 

Average  original  cost  of  gravel  roads  per  mile $1,800 

Average  original  cost  of  stone  roads  per  mile $2,700 

Total  original  cost  of  improved  roads $571,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $40 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $20 

Miles  of  improved  roads  (gravel)  built  in  1905 20 

Miles  of  improved  roads  (stone)  built  in  1905 10 

First  Improved  roads  built 1875 

Proportion  of  improved  roads  built  since  1895 80% 

Satisfaction  of  farmers  with  Investment  in  improved  roads Good 

Authority L.  H.  Treheame,  County  CJonmiissioner 

Jay  County  is  on  the  Ohio  line,  the  fifth  from  the  north 
boundary  of  the  State.  Half  its  surface  is  till  plain,  the  rest 
being  morainic,  occupied  by  the  gentle  undulations  of  the  Mis- 
sissinewa  moraine,  and  the  inconspicuous  swells  of  the  Salamonie. 
The  latter  has  at  its  southern  side  a  few  sharp  knolls,  and  these 
are  mainly  sand  or  gravel.  Aside  from  them,  both  moraines  are 
clay,  like  tlie  remainder  of  the  coimty. 
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Some  parts  of  this  area  are  plentifully  supplied  with  gravel, 
and  other  portions,  as  far  as  one  can  see  in  exactly  similar  situa- 
tions are  without  it.  The  gravel  is  found  in  pockets  in  heavy 
till  or  else  in  the  streams.  The  pocket  gravel,  usually  pumped 
out,  is  good  material.  The  stream  deposits  contain  much  dirt 
and  are  not  nearly  so  good. 

The  sentiment  for  gravel  roads  in  this  county  seems  to  have 
been  replaced  by  a  desire  for  stone.  The  latter  product  is  handily 
obtained  from  Portland,  Ridgeville  and  Decatur.  There  is  prob- 
ably no  better  road  stone  in  the  State  than  can  be  had  at  these 
places,  and  the  railways  can  bring  it  within  hauling  distance  of 
the  greater  part  of  the  county.  At  Briant,  where  there  is  plenty 
of  gravel  for  road  building,  the  people  nevertheless  are  building 
this  summer  (1905)  three  macadam  roads. 

In  general,  it  may  be  said  that  every  township  in  this  county 
can  build  its  roads  without  an  excessive  haul,  except  perhaps 
Wabash  Township,  in  the  northeast  corner.  In  many  places  it 
will  be  advisable  to  haul  farther,  and  get  better  material. 

One  of  the  best  pits  in  the  coimty,  and  one  typical  of  this 
sort  of  territory  is  in  sections  23  and  14,  Greene  Township. 
There  is  a  local  thinning  of  the  till  here,  perhaps  three  miles  west 
of  Portland,  and  a  very  good  gravel  is  extracted  from  a  podcet 
lietween  the  till  sheets.  In  section  31,  Green  Township,  there  is 
another  pit  like  the  former.  Neither  is  very  large,  and  the  ex- 
traction of  the  gravel  is  a  bit  difficult,  but  the  quality  of  the 
material  more  than  repays  the  cost  of  getting  it  out,  over  that  of 
obtaining  creek  gravel. 

A  good  pit  occurs  8  miles  northwest  from  Portland  on  the 
Gardiner  place.  This  is  in  a  morainic  knoll — the  same  famous 
Twin  Hill  gravel  bank  from  which  the  C,  B.  and  C.  railway 
have  obtained  their  ballast  The  quantity  is  practically  unlim- 
ited, the  quality  excellent.  Some  gravel  has  been  shipped  from 
here  into  Wells  County,  and  one  of  the  best  gravel  roads  in  the 
State  is  a  two  mile  stretch  about  two  miles  south  of  Bluffton 
built  from  this  material.  It  packs  rapidly,  giving  a  water-proof 
surface,  and  apparently  has  the  quality  of  endurance. 

There  is  an  abandoned  gravel  pit  about  10  miles  east  of  Port- 
land near  the  State  Line.  This  also  is  in  a  morainic  knoll,  ex- 
posed by  the  stream.     The  gravel  remaining  is  under  a  good  deal 
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of  stripping,  but  otlicr  pits  might  be  opened  in  this  vicinity.     The 
gravel  is  good. 

At  Briant  and  at  Westchester  there  are  small  pits  of  fair 
gravel.  At  the  former  place,  the  gravel  is  regarded  as  too  dirty 
for  road,  and  stone  is  being  used.  The  latter  pit  is  now  being 
worked,  and  three  or  four  miles  of  road  being  built 

At  various  places  along  streams  and  in  knolls  little  pits  running 
from  500  to  1,500  yards  have  been  worked,  and  probably  half  the 
roads  built  from  them.  These  small  pits  have  been  the  salvation 
of  many  counties,  as  far  as  road  materials  go.  Where  the  strip- 
ping is  not  too  heavy,  it  is  cheaper  to  work  a  number  of  little 
beds  of  gravel  than  to  haul  4  or  5  miles  from  a  larger  one. 

At  the  plant  of  the  Portland  Stone  and  Lime  Company,  two 
miles  west  of  Portland,  there  is  a  bed  of  gravel  just  above  the 
rock.  This-  must  be  stripped  before  quarrying  the  stone ;  but  the 
company  sells  the  gravel  and  thus  pays  for  the  stripping.  It  is 
an  excellent  blue  gravel,  and  would  make  good  roads  if  there 
were  enough  of  it.  Tt  is  typical  of  the  condition  in  most  of  this 
county.  The  rock  is  nearly  always  immediately  overlain  by 
6-10  feet  of  gravel,  and  this  by  14-60  feet  of  clay.  Where  erosion 
has  removed  part  of  the  clay,  the  gravel  may  be  gotten  at,  and 
furnishes  a  go<:)d  road  material. 

Portland  Lime  and  Stone  Compuny, — ^Tliis  firm  is  just  finish- 
ing an  extensive  plant,  which  will  be  as  good  as  any  when 
completed.  They  expect  to  be  crushing  by  August  15.  Much  of 
their  product  goes  into  lime,  but  they  get  out  crushed  rock  for 
concrete,  macadam,  etc. 

Capacity   (daily),    yards 500 

Men  employed   40  ta  50 

Price  (asked)  $0.65 

The  equipment  is  of  the  usual  sort.  Gates  gyratory  No.  (>,  and 
a  No.  4  for  tailings.  This  quarry  is  pretty  deep,  and  if  the  plans 
carry  out  will  some  time  be  the  deepest  in  the  State.  The  rock 
seems  to  be  getting  better,  the  deeper  it  is  followed,  and  the 
Superintendent  expects  to  carry  the  work  down  150  feet,  if  noth- 
ing prevents. 

Samples  of  stone  from  the  quarry  of  the  Portland  Lime  and 
Stone  Company  were  tested  at  the  U.  S.  Eoad  Laboratory,  the 
tests  resulting  as  follows: 
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BesuU^  of  Physical  Tests  of  Niagara  Limestone  from  Quarry  of  the  Portland 
Lime  and  Stone  Company,  Portland,  Indiana.* 

Specific  gravity 2.7      French  coefficient  of  wear.  5.7 

Weight  per  cu.  ft (lbs.)  1G8.4      Hardness 4.5 

Water  absorbed  per  cu.  ft. .(lbs.)       .69      Toughness 8 

Per  cent,  of  wear .7      Cementing  value — Dry. ...  19 

Wet 45 

**Low  in  resistance  to  wear;  fairly  good  cementing  value.    Best  suited 
for  country-road  traffic." — Page. 

An  analysis  of  the  sample  was  made  at  the  same  laboratory, 
with  the  following  results: 

Amdysis  of  Niagara  Limestfme  from  Quavi'y  of  the  Portland  Lime  and 

SUme  Cmnpany,  Pfniland,  Indiana. 

PtT  Ctfit. 

Alumina  (AljO,)  5 

Iron  oxide  (Fe^O,) Trace 

Lime  (CaO)  31.3 

Magnesia  (MgO) 21.75 

Insoluble  in  hydrochloric  acid 36 

Loss  on  ignition 46.04 

Total    99.95 

Eoad  sentiment  is  in  a  healthy  condition  in  this  county.  The 
main  roads  and  many  of  the  side  roads  are  graveled,  and  some 
of  the  principal  highways  are  being  macadamized. 

BLACKFORD  COUNTY. 

Area  in  square  miles 167 

Population  in  1900 17,213 

Miles  of  public  i*oads 300 

Miles  of  improved  roads 130 

Percentage  of  roads  improved 36.1 

MUes  improved  with  gravel 130 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $1,800 

Total  original  cost  of  improved  roads $235,040 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

Miles  of  improved  roads  (gravel)  built  <n  1005 8 

First  improved  roads  built 1879 

Proportion  of  improved  roads  built  since  1895 27% 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"Reasonably  well  satisfied." 
Authority I^ewis  C.  Johnson,  County  Auditor 


*For  standard  of  comparison  see  p.  79. 
17— Geology. 
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This,  the  fourth  smallest  county  of  the  State,  with  Hartford 
City  for  its  capital,  lies  east  of  the  north  central  portion  of  the 
State.  A  little  more  than  half  the  county  is  till  plain,  and  the 
southwestern  corner  is  occupied  by  the  Mississinewa  moraine. 
This  county  has  one  of  the  most  thoroughly  graveled  road  sys- 
tems of  any  county  in  the  State.  There  is  scarcely  a  house  more 
than  two  miles  from  an  improved  highway,  and  80  per  cent,  of 
the  population  live  within  one  and  a  half  miles.  The  roads  are 
well  built  and  well  kept;  the  only  disadvantage  is  the  quality 
of  the  gravel,  which  is  not  first^jlass.  Most  of  it  is  shaly,  and 
soon  grinds  up  under  travel. 

Practically  all  the  road  material  that  has  been  used  in  the 
county  comes  from  four  groups  of  pits.  These  are  so  situated 
that  most  roads  have  been  built  with  less  than  a  four-mile  haul, 
except  out  at  the  ends  of  the  roads.  Here  there  are  occasional 
stretches  where  the  haul  was  6  or  7  miles. 

The  best  gravel  pit  in  the  county  is  the  Dundee  pit,  7  miles 
north  of  Hartford  City.  It  is  partly  a  river  valley  pit  and  partly 
from  the  bottom  of  the  stream.  It  is  pumped  out  and  is  of  very 
fair  quality.  Some  30  to  35  miles  of  road  have  been  built  from 
here. 

Another  group  of  gravel-beds  is  the  Edens-Clapper  bunch,  5 
miles  southwest  of  Hartford  City.  These  do  not  yield  as  much 
as  the  Dundee  pit,  and  the  product  is  not  as  good.  It  is  dirtier 
and  grinds  up  more  quickly.  However,  some  20  miles  of  good 
road  have  been  constructed  out  of  this  group  of  pits. 

In  the  southeast  part  of  the  county  the  Wilcoxon-Whitecotton 
pits  furnish  most  of  the  gravel.  About  20  miles  of  road  have 
been  built  of  material  obtained  here,  and  there  are  7  miles  now 
being  built.  There  will  be  several  more  roads  built  from  here, 
in  all  probability. 

A  half  mile  from  Montpelier  there  is  a  bank  gravel  pit  which 
has  furnished  material  for  that  part  of  the  county.  It  is  almost 
quicksand  and  makes  a  rather  poor  road. 

There  are  altogether  in  this  little  coimty  130  miles  of  gravel 
road.  One  hears  much  in  all  parts  of  the  county  in  favor  of 
stone  roads.  With  good  macadam  stone  obtainable  from  Mont- 
pelier and  Ridgeville,  it  will  not  be  a  difficult  task  to  put  crushed 
rock  on   the  highways,   and   well-informed   persons  believe   that 
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when  the  present  gravel  roads  wear  out  they  will  be  succeeded  by 
macadam. 

Baltes  Stone  Company, 

This  firm  has  its  plant  one  mile  east  of  Montpelier.  The 
rock  is  an  excellent  hard  limestone,  with  a  quarry  face  of  about 
26  feet^  and  underlying  probably  200  acres  at  a  slight  depth. 
The  plant,  while  not  the  largest  in  the  State,  is  very  perfectly 
built  and  equipped.  The  machinery  includes  a  Gates  gyratory 
crusher  No.  6,  and  a  No.  4  for  the  tailings,  a  tramway  for  ele- 
vating rock  and  an  automatic  trip  for  emptying  the  cars,  and  the 
usual  arrangement  for  screening  the  crushed  product. 

Capacity  (yards)   5<K) 

Men  employed i>0 

Price  (asked)  $0.70 

Samples  of  stone  from  the  Baltes  Stone  Company's  quarry  were 
tested  at  the  U.  S.  Road  Laboratory,  and  results  of  the  tests  are 
herewith  given : 

ResulU  of  Physical  Teats  of  Niagara  Limestone  front  the  Quarry  of  Uie 

Bolters  Stmie  Company,  Montpelier,  Ind* 

Specific  gravity 2.7      Frencli  coefficient  of  wear.  10.8 

Weight  per  cu.  ft (lbs.)  165.3      Hardness 9.3 

Water  absorbed  per  cu.  ft. .(lbs.)     2.97      Toughness 

Per  cent,  of  wear 3.7      Cementing  vahie — Dry. ...      35 

Wet 52 

"Fairly  good  cementing  value  and  resistance  to  wear,  for  limestone. 
Well  suited  for  highway  traffic." — Page. 

A  sample  of  the  stone  was  analyzed  by  the  chemist  of  the  same 
laboratory,  with  the  results  shown  below: 

Analysis  of  Niagara  Linnstone  from  the  Quarry  of  the  lialfc.n  St(m€  Cfmtpauy, 

Montpi<lkr,  hid. 

Per  cent. 

Alumina  (AlOj  and  iron  oxide  (Fe:jOa) 80 

Lime  (CaO)   31.2 

Magnesia   (MgO)    10.50 

Phosphoric  acid  (IVOj) Trace 

Insoluble  in  hydrochloric  acid 9.50 

Loss  on  ignition 42.10 


Total    100.33 

•For  standard  of  comparison  see  p.  79. 
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At  Keystone,  in  Wells  County,  not  far  from  the  Blackford 
line,  a  pump  is  this  summer  (1906)  throwing  out  gravel.  If 
necessary,  much  of  the  extreme  north  end  of  Blackford  County 
could  be  graveled  from  there. 

Blackford  County  as  a  whole  is  a  till  district,  with  the  rock  at 
various  depths  from  2  to  150  feet.  In  most  places  the  material 
inmiediately  overlying  the  rock  is  blue  till  40  feet  4*  thick.  Over 
this  comes  10-40  feet  of  yellow  till.  Between  the  blue  and  yellow 
sheets  there  are  often  small  gravel  sheets.  These  small  gravel 
beds  are  often  exposed  by  the  erosion  of  the  stream  bluffs,  and 
the  gravel  is  carried  down  into  the  valley  and  deposited.  It  is 
from  this  source  that  most  of  the  road  material  of  the  county 
is  derived. 

GRANT  COUNTY. 

Area  in  square  mUes 41G 

Populatlan  In  1900 54,693 

Miles  of  public  roads 900 

Miles  of  Improved  roads 460 

Percentage  of  roads  improved 51.1 

Miles  improved  with  gravel 400 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Total  original  cost  of  improved  roads $920,000 

Annual  cost  of  repairs  per  mUe  on  gravel  roads  5  years  old $70 

Miles  of  improved  road  (gravel)  built  in  1905 40 

Miles  of  improved  road  (gravel)  contracted  for  190(> 3 

First  improved  roads  built 1866 

Miles  of  improved  roads  built  since  1895 250 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority B.  A.  Kinney 

This  county,  with  Marion  as  its  county  seat,  is  in  north  central 
Indiana,  in  the  great  till  plain.  It  has  two  noticeable  topographic 
features — the  Mississinewa  River  and  the  moraine  belt  on  the 
east  side  of  the  river.  This  belt  is  alK>ut  5  miles  wide,  has  an 
elevation  of  20  to  50  feet  above  the  general  plain,  and  extends 
across  the  countv.  Aside  from  the  moraine  and  the  streams, 
the  surface  of  Grant  County  is  very  smooth,  and  till  covered. 

There  is  very  little  good  gravel  in  this  county.  The  river  bends 
and  terraces  have  been  drawn  upon  for  most  of  the  gravel  hereto- 
fore used,  and  the  material  is  sandy  and  nearly  everywhere  dirty. 
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The  presence  of  very  much  sand  or  dirt  serves  to  make  gravel 
unfit  for  roadstuif,  and  the  roads  in  this  county  that  have  been 
built  with  the  river  gravel  show  for  themselves.  At  various 
depths  in  the  clay,  rarely  less  than  ten  feet,  there  are  pockets  of 
gravel  as  good  as  any — grey  water  gi'avel,  clean  and  excellent 
road  material.  Recently  pumps  have  been  put  to  work  on  these 
deposits  and  a  much  better  quality  of  gravel  is  being  thrown  out. 
The  moraine  in  this  coimty  has  a  till  surface  with  gravel 
and  sand  underneath.  At  the  highest  points  of  the  ridge,  this 
gravel  stratum  is  40  to  45  feet  below  the  surface,  but  at  or  near 
the  edges  of  the  moraine,  the  till  covering  is  often  less  than  5 
feet  A  typical  bed  of  this  sort  is  worked  in  Marion,  some  five 
blocks  north  of  the  court  house.     The  section  shows: 

Seditm  of  Pit  iii  Marion. 

Feet. 

1.  Clay    3 

2.  Coarse,  bouldery  gravel 3 

3.  Finer  gravel  and  sand 8 

The  upper  gravel  is  not  good  road  material,  l)eing  too  coarse  to 
pack  well.  The  lower,  finer  gravel  would  work  well,  if  some  care 
were  exercised  to  keep  out  the  boulders,  and  most  of  the  clay. 
This  has  not  always  been  done,  and  the  roads  have  suffered. 

About  half  way  l)ctween  Jonesboro  and  Marion,  the  traction 
company  has  a  gravel  pit  in  the  base  of  a  bluff.  The  section 
shows : 

Sertitm  of  Pit  of  Union  Traction  Company. 

Feet. 

1.  Clay    4—10 

2.  Coai*»e  gravel   5 — 8 

Tliis  gravel  iiiakt\s  fair  ballast,  but  is  too  coarse  for  ideal  road 
material,  l^y  screcniu*]:  through  coarse-meshed  screens,  good  road 
stuff  might  be  obtained. 

There  are  several  other  pits  like  the  two  above  described  in  the 
vicinity  of  Clarion,  all  obtaining  gravel  from  the  beds  under  the 
till.  Aside  from  the  coarseness  of  much  of  the  gravel,  this  ma- 
terial is  good,  and  when  screened  will  make  a  good  road.  The 
earlier  roads  in  this  vicinity  were  built  of  river-deposited  gravel, 
l)ecause  that  was  more  easily  obtained  than  the  bcd<led  material : 
and  such  river  de])osits  contain  little  good  road  sii'avel. 
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At  Keystone,  in  Wells  County,  not  far  from  the  Blackford 
line,  a  pump  is  this  summer  (1906)  throwing  out  gravel.  If 
necessary,  much  of  the  extreme  north  end  of  Blackford  County 
could  be  graveled  from  there. 

Blackford  County  as  a  whole  is  a  till  district,  with  the  rock  at 
various  depths  from  2  to  150  feet.  In  most  places  the  material 
immediately  overlying  the  rock  is  blue  till  40  feet  -f»  thick.  Over 
this  comes  10-40  feet  of  yellow  till.  Between  the  blue  and  yellow 
sheets  there  are  often  small  gravel  sheets.  These  small  gravel 
beds  are  often  exposed  by  the  erosion  of  the  stream  bluffs,  and 
the  gravel  is  carried  down  into  the  valley  and  deposited.  It  is 
from  this  source  that  most  of  the  road  material  of  the  county 
is  derived. 

GRANT  COUNTY. 

Area  in  square  miles 416 

Populatian  in  1900 54,693 

Miles  of  public  roads 900 

Miles  of  improved  roads 460 

Percentage  of  roads  impix)Ted 51.1 

Miles  improved  with  gravel 460 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roaxls  per  mile $2,000 

Total  original  cost  of  improved  roads $920,000 

Annual  co»t  of  repairs  per  mile  on  gravel  roads  5  years  old $70 

Miles  of  improved  road  (gravel)  built  in  1905 40 

Miles  of  improved  road  (gravel)  contracted  for  190() 3 

First  improved  roads  built 1866 

Miles  of  improved  roads  built  since  1895 250 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority B.  A.  Kinney 

This  county,  with  Marion  as  its  county  seat,  is  in  north  central 
Indiana,  in  the  great  till  plain.  Tt  has  two  noticeable  topographic 
features — the  Mississinewa  River  and  the  moraine  belt  on  the 
east  side  of  the  river.  This  belt  is  about  5  miles  wide,  has  an 
elevation  of  20  to  50  feet  above  the  general  plain,  and  extends 
across  the  count  v.  Aside  from  the  moraine  and  the  streams, 
the  surface  of  Grant  County  is  very  smooth,  and  till  covered. 

There  is  very  little  good  gravel  in  this  county.  The  river  bends 
and  terraces  have  been  drawn  upon  for  most  of  the  gravel  hereto- 
fore used,  and  the  material  is  sandy  and  nearly  everywhere  dirty. 
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The  presence  of  very  much  sand  or  dirt  serves  to  make  gravel 
unfit  for  roadstuflF,  and  the  roads  in  this  county  that  have  been 
built  with  the  river  gravel  show  for  themselves.  At  various 
depths  in  the  clay,  rarely  less  than  ten  feet,  there  are  pockets  of 
gravel  as  good  as  any — grey  water  gi'avel,  clean  and  excellent 
road  material.  Recently  pumps  have  been  put  to  work  on  these 
deposits  and  a  much  better  quality  of  gravel  is  being  thrown  out. 
The  moraine  in  this  coimty  has  a  till  surface  with  gravel 
and  sand  underneath.  At  the  highest  points  of  the  ridge,  this 
gravel  stratum  is  40  to  45  feet  below  the  surface,  but  at  or  near 
the  edges  of  the  moraine,  the  till  covering  is  often  less  than  5 
feet  A  typical  bed  of  this  sort  is  worked  in  Marion,  some  five 
blocks  north  of  the  court  house.     The  section  shows : 

Section  of  Pit  in  Marion. 

Feet. 

1 .  Clay    3 

2.  Coarse,  bouldery  gravel 3 

3.  Finer  gravel  and  sand 8 

The  upper  gravel  is  not  good  road  material,  l)eing  too  coarse  to 
pack  well.  The  lower,  finer  gravel  would  work  well,  if  some  care 
were  exercised  to  keep  out  the  boulders,  and  most  of  the  clay. 
This  has  not  always  been  done,  and  the  roads  have  suffered. 

About  half  way  between  Jonesboro  and  Marion,  the  traction 
company  has  a  gravel  pit  in  the  base  of  a  bluff.  The  section 
shows : 

Sertion  of  Pit  of  Union  Traction  Company. 

Feet. 

1.  Clay    J— 10 

2.  Coai*se  gravel   5—8 

This  gravel  makes  fair  ballast,  but  is  too  coarse  for  ideal  road 
material.  I>y  screen inc^  through  coarse-meshed  screens,  good  road 
stuff  might  he  obtained. 

There  are  several  other  pits  like  the  two  above  described  in  the 
vicinity  of  Clarion,  all  obtaining  gravel  from  the  beds  under  the 
till.  Aside  from  the  coarseness  of  much  of  the  gravel,  this  ma- 
terial is  good,  and  when  seret^ied  will  make  a  good  road.  The 
earlier  roads  in  this  vicinity  were  built  of  river-deposited  gravel, 
l>ecanse  that  was  more  easily  obtained  than  the  bedded  material: 
and  such  river  de])03it8  contain  little  good  road  gravel. 
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Six  miles  east  of  Marion  some  of  the  till  has  heen  eroded  by 
the  headwaters  of  Liigat's  Creek,  and  there  seems  to  have  been 
a  thin  till  covering  to  begin  with.  Here  a  pump  was  at  work  in 
the  summer  of  1905  throwing  out  an  excellent  grey  water  gravel 
which  was  being  used  on  the  roads.    It  worked  very  well. 

In  the  vicinity  of  Fairmount  the  clay  is  very  heavy.  Very  few 
wells  find  gravel  short  of  20  feet,  and  many  go  46  feet.  The 
gravel  that  has  been  used  in  this  vicinity  is  creek  gravel  obtained 
from  the  bends  of  a  little  stream  about  a  mile  west  from  the 
town.  It  is  pretty  dirty,  and  is  hardly  to  be  classed  as  godd.  The 
supply  in  this  area  is  not  nearly  adequate,  and  probably  never 
will  be,  since  the  surface  clay  is  too  deiep  to  allow  the  gravel  to  be 
worked. 

Near  Swayzee  there  is  no  gravel  anywhere  in  sight.  Even 
sand  is  not  to  be  had  here,  all  that  used  for  building  purposes 
being  shipped  in.  The  nearest  gravel  is  on  Pipe  Creek,  four  miles 
away.  A  gravelly  till,  with  not  more  than  20  per  cent,  gravel, 
is  sometimes  used  here  for  road  material,  and  seems  to  answer 
prettv  well. 

Corwerse  and  Vicinity. 

This  village  is  on  the  line  between  Howard  and  Grant  counties, 
in  the  midst  of  a  clay  district  Pipe  Creek  and  Little  Pipe 
Creek  both  cut  through  the  day,  and  get  very  close  to  the  top  of 
the  underlying  gravel.  On  Little  Pipe  Creek,  just  in  the  edgo 
of  Converse,  there  is  a  body  of  gravel  a  half  mile  long  and 
50  to  150  yards  wide.     A  number  of  test-holes  showed : 

Feet. 

1.  Soil  and  clay 2— « 

2.  Gravel   A — 0+ 

This  gravel  is  a  fine  grey  material,  as  good  as  can  be  found 
anywhere.  There  is  practically  no  limit  to  the  amount  obtain- 
able, since  the  depth  of  the  gravel  is  probably  20  feet,  judging 
from  well  sections.  This  is  a  very  favorable  place  for  locating 
a  gravel  and  sand  pit;  either  a  gravel  pump  or  a  scoop  or  dredge 
will  have  to  be  used  in  getting  out  the  gravel,  however,  since 
water  is  carried  in  great  quantities. 

Big  Pipe  Creek,  l^/o  niiles  east,  also  gets  pretty  well  down  int<« 
the  clay,  but  it  is  still  5  to  6  feet  down  to  the  gravel. 
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Vav  Buren  cmd  Northeast  Orcmt  County. 

This  area  is  one  of  low  black  ground  with  clay  knolls  rising 
out  of  the  swales.  There  is  no  gravel  at  the  surface,  and  not 
very  much  anywhere  else.  Under  the  black  soil  there  is  usually 
4  to  15  feet  of  clay,  but  occasionally  a  small  gravel  bed  is  found 
between  the  black  ground  and  the  clay.  In  such  places  a  pump 
can  easily  get  the  gravel,  since  it  is  heavily  water-bearing.  *  The 
material  obtained  is  pretty  fine  grained,  as  a  rule,  but  it  has  a 
good  packing  quality  and  makes  a  good  road.  Two  such  beds  have 
been  pumped  this  summer,  one  on  the  Trevison  farm,  two  miles 
east,  and  another  two  miles  south  of  Van  Buren. 

Part  of  jiorthern  Grant  County  might  be  graveled  from  the 
pits  along  the  tributaries  to  the  Salamonie  in  Huntington  County. 

Near  Fox's  Station,  a  large  gravel  pit  has  been  operated  by  the 
traction  company.  It  is  on  the  north  side  of  the  moraine,  and  is 
pretty  much  like  the  moraine  gravels  on  the  southern  side.  It 
seems,  however,  to  have  fewer  large  boulders  in  it. 

At  Upland  and  vicinity  the  gravel  used  comes  from  the  Missis- 
sinewa  and  from  Walnut  Creek,  two  miles  north.  It  comes 
partly  from  the  bars  and  partly  from  the  deposits  in  the  bends 
of  the  stream.  It  is  quite  dirty,  but  is  better  than  no  gravel 
at  all. 

Macadam  Stone  in  Grant  County. 

Marion  Stone  Company, — The  plant  of  this  company  is  about 
a  milo  north  of  the  court  house.  The  rock  is  taken  from  a  quarry 
near  the  river,  under  2  to  3  feet  of  stripping.     The  section  shows : 

Section  of  Qixarnj  of  Marion  Stone  Company 

Feet. 

1.  Soil  2— ;i 

2.  Yellow,  soft  stoue 4 

,'{.     Heavy  blue  stone S 

This  stone  seems  very  soft,  and  with  too  little  lime  in  it  for 
<ro()(l  macadam.  It  is  said,  however,  to  work  pretty  well  on  the 
road.  The  plant  just  now  is  very  much  run  down.  The  com- 
pany intends  niakinc  extensive  repairs  and  alterations.  Their 
))resent  capacity  is  some  300  yards  per  day,  with  20  to  25  men 
employed.  The  price  obtained  varies  from  time  to  time,  60 
cents  beinir  a  fair  average. 
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Samples  of  limestone  from  tlie  quarry  of  the  Marion  Stone 
Company  were  sent  to  the  TJ.  S.  Road  Laboratory  for  testing,  and 
the  following  results  were  obtained : 

Besvlt^  of  Physical  Tests  of  Niagara  Ldniestone  from  Quarry  of  the  Marion 

Stone  Company,  Marion,  Grant  County,  IncL* 

Specific  gravity 2.6      French  coefficient  of  wear.  7.8 

Weight  per  cu.  ft Qhe.)      159      Hardness 2.5 

Water  absorbed  pet  cu.  ft. .(lbs.)     4.72      Toiigliness 15 

Per  cent,  of  wear 5.2      Cementing  value — Dry 44 

Wet 56 

"Best  suited  for  highway  and  country-road  traffic." — Page. 

Analysis  of  the  sample  was  made  at  the  same  laboratory,  and 
the  composition  was  found  to  be  as  follows : 

Analysis  of  Niagara  Limestone  from  Quarry  of  the  Marion  Stone  Company, 

Marion,  Gh'ant  County,  Lid. 

Per  cent 

Alumina  (AljO,)   2.12 

Iron  oxide  (FeaO,) 1.77 

Lime  (CaO)   19.50 

Magnesia  (MgO)  7.05 

Phosphoric  acid  (PjO.) 31 

Insoluble  in  hydrochloric  acid 41.83 

Loss  on  ignition 26.28 

Total    90.76 

Another  quarry  with  precisely  the  same  rock  is  located  6  miles 
west  of  Marion  and  IY2  miles  northwest  of  Roseburg,  on  the 
Willcutt  farm.  A  little  crusher  is  working  here,  and  several 
miles  of  road  are  being  built. 

Road  sentiment  is  good  in  Grant  County,  most  of  the  main 
roads,  and  many  of  the  side  roads,  being  improved.  A  good  deal 
of  gravel  has  been  used  which  ought  not  to  have  been,  but  in  the 
future  more  care  will  be  exercised  in  selecting  material.  Tbe 
river  material  should  be  avoided,  and  the  bed  gravel  down  under 
the  clay  used,  even  if  it  is  more  expensive. 

•For  standard  of  comparison  see  p.  79. 
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HOWARD  COUNTY. 

Area  in  square  miles 295 

Population  in  1900 28,575 

Miles  of  public  roads 600 

Miles  of  improved  roads 263 

Percentage  of  roads  improved 43.8 

Miles  improved  with  gravel 263 

Miles  improved  with  crushed  stone* None 

Average  original  cost  of  gravel  roads  per  mile $2,400 

Total  original  cost  of  improved  roads $631,200 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old** $25 

Miles  of  improved  roads  (gravel)  built  in  1905 13 

Miles  of  improved  roads  (gravel)  contracted  for  1906 4.5 

First  improved  roads  built 1870 

Miles  of  Improved  roads  built  since  1895 115 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority W.  L.  Benson,  County  Auditor 

*Ttie  improved  roads  in  part  are  repaired  with  crushed  stone. 
••Average  annual  cost  of  repairs  per  mile  on  gravel  roads  over  five  years  old 
ia  given  at  $60. 

Howard  County  is  in  the  north  central  part  of  the  State,  with 
Kokomo  as  its  county  seat.  It  is  an  almost  featureless  county, 
being  a  flat  plain,  with  very  few  knolls  rising  twenty  feet  or  more 
above  the  surface,  and  only  one  stream.  Wild  Cat  Creek,  getting 
that  far  below.  It  is  a  clay  county,  at  least  90  per  cent  of  the 
surface  being  a  yellow  clay.  There  is  no  sign  of  surface  gravel 
or  sand  anywhere,  and  no  wells  which  get  into  sand  or  gravel 
short  of  10  feet.  Just  beneath  the  yellow  clay  there  is  a  blue  till 
which  runs  down  to  the  underlying  limestone,  where  the  depth  of 
the  latter  is  not  more  than  50  feet.  Where  the  drift  is  much 
thicker  than  that,  there  seems  to  be  a  large  gravel  bed  in  which 
the  l)etter  wells  of  the  connty  find  their  water. 

Tliere  are  very  few  surface  pits  in  this  county,  since  the  till 
is  usually  at  least  10  feet  thick.  In  such  an  area,  the  only  work- 
able gravel  is  along  the  streams  where  erosion  has  removed  the 
overlying  till.  Wild  Cat  Creek,  which  runs  east  and  west  almost 
the  length  of  Howard  County,  has  a  valley  1 5  to  20  feet  deep  and 
in  a  number  of  places  gets  down  to  the  gravel.  At  least  half  the 
gravel  ysed  in  the  county  has  come  from  this  stream  and  its 
tributaries.  As  a  rule,  this  material  is  dirty  and  poor  for  road 
purposes. 
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The  northern  tier  of  townships  is  practically  without  road 
material.  However  most  of  this  section  is  within  hauling  distance 
of  Deer  Creek,  in  Cass  County,  and  has  drawn  largely  upon  that 
source  for  its  road  material.  Away  up  in  the  northwestern  comer 
of  the  county  there  are  several  small  pits  where  there  is  a  local 
thinning  of  the  till.  No  one  of  these  has  an  apparent  capacity  of 
more  than  a  thousand  yards. 

The  best  pit  on  Wild  Cat  is  about  9  miles  southwest  from 
Kokomo,  in  Sec  1  (2  E.,  23  N.).    The  section  shows: 


Section  of  Pit  on  Wild  Oat  Creek, 

Feet, 

1.  Yellow  tUl   6—10 

2.  Gravel  and  sand 8 — 12 

3.  Blue  till  2+ 

This  pit  would  be  classed  as  small,  its  content  probably  not 
being  more  than  6,000  or  8,000  yards.  The  quality  of  the  gravel 
is  not  good,  there  being  so  much  sand  in  it  that  it  soon  grinds  to 
dust  on  the  roads. 


Rtissiaville  cund  Vicinity, 

Russiaville  is  ten  miles  southwest  of  Kokomo  on  the  Clover 
Leaf  Railway.  It  is  not  far  from  Honey  Creek,  a  tributary  of 
Wild  Cat,  which  gets  down  20  to  25  feet  into  the  till  and  conse- 
quently reveals  the  gravel.  At  London,  two  miles  north  of  Rus- 
siaville, there  is  a  good  pit  in  a  deep  ravine.     The  section  shows : 

Section  of  Pit  at  London. 

Feet. 

1.  Yellow  till   ■^ 

2.  Blue  tUl 2—5 

3.  Gravel  and  sand 12  to  15 

The  face  of  the  gravel  bank  here  is  50  feet  long  and  16  feet 
high.  There  are  in  sight  about  20,000  yards  of  excellent  grey 
water  gravel,  which  would  make  good  road  material  if  carefully 
quarried.  In  practice,  however,  sand  and  dirt  have  been  allowed 
to  enter  in  such  quantities  that  the  roads  built  from  this 'pit  are 
very  dusty  and  are  being  rapidly  ground  to  powder. 
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On  Thomas  Richardson's  farm,  one-half  mile  southwest  of  the 
alx)ve,  is  another  pit  of  about  the  same  size,  containing  good 
gravel  with  very  little  sand.  Another  similar  pit,  with  slightly 
more  sand,  occurs  1%  miJes  southeast  of  Russiaville.  This  comer 
of  the  county  is  well  supplied  with  the  best  gravel  in  the  county. 

Half  a  mile  southwest  of  Greentown  the  interurban  railway 
has  a  gravel  pit  in  the  creek  bed.  A  steam  scoop  has  here  been 
at  work  dragging  out  a  conglomeration  of  clay,  sand,  gravel  and 
boulders.  It  is  dirty  stuff,  totally  unfit  for  road  material.  Two 
miles  southwest  of  Greentown,  and  at  Jerome,  4  miles  south,  there 
are  also  pits  of  sand  and  gravel.  This  material  is  too  sandy  to  be 
of  much  value,  and  ought  not  to  be  used,  since  the  expense  of 
maintaining  a  good  road  will  in  a  few  years  build  a  stone  road. 

Macadam  Stone  in  Howard  County. 

ChafjUn  Brothers  Stone  Company. — The  quarry  belonging  to 
this  firm  is  1^2  niiles  southwest  of  Kokomo  in  the  valley  of  Wild 
Cat  Creek.  The  stone  is  exposed  here  over  an  area  of  possibly 
160  acres,  from  2  to  8  feet  below  the  surface.  For  the  most  part 
there  is  little  dip,  although  there  are  some  crumplings  of  the 
strata.  The  rock  is  a  laminated  water  limestone  much  resembling 
shale,  and  running  into  shale  in  some  places.  When  freshly  quar- 
ried it  is  rather  soft,  but  hardens  upon  exposure.  It  appears  to  be 
pretty  soft  for  macadam,  but  some  roads  built  from  it  stand  up 
fairly  well  after  three  or  four  years'  service.  It  is  at  all  events 
better  than  the  sandy  gravel  found  in  the  county. 

The  plant  is  of  the  usual  type,  including  a  Gates  gyratory 
crusher,  No.  4,  screens,  elevator,  bins,  etc. 

Capacity  (yards)   200 

Men  employed   25 

The  price  obtained  varies.  An  average  of  66  cents  per  yard  is 
fair  for  all  stone  sold. 

Samples  of  stone  from  Chaffin  &  Co.'s  quarry  were  tested  at 
Washington,  in  the  U.  S.  Road  Laboratory,  with  the  following 
result.** : 
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Results  of  Physical  Tests  of  WcUer- Limestone  from  the  Quarry  of  Chaffin  ii  Co., 

Kokomo,  Howard  County,  Ind* 

Specific  gravity 2.44      French  coefficient  of  wear.  9.69 

Weight  per  cu.  ft (lbs.)  152.8      Hardness 5.3 

Water  absorbed  per  cu.  ft.. (lbs.)     6.50      Toughness 17 

Per  cent,  of  wear 4.13      Cementing  value — Dry 28 

Wet 42 

•*Sllghtly  above  the  average  in  resistance  to  wear  for  limestone,  with 
fair  cementing  value.  Should  give  good  results  under  highway  and 
country-road  traffic." — Page. 

A  chemical  analysis  was  made  of  the  stone  at  the  same  labora- 
tory, and  the  following  composition  was  shown : 

Analysis  of  Water- Limestone  from  the  Quarry  of  Chaffin  <C'  Co.,  Kokomo, 

Howard  County,  Lid. 

Per  cent. 

Alumina  (ALO,)   1.00 

Lime  (CaO)   34.15 

Magnesia  (MgO)   13.21 

Insoluble  in  hydrochloric  acid 10.03 

Loss  on  ignition 41.54 

Total    99.93 

South  and  west  from  Kokomo  there  are  three  or  four  other 
firms  engaged  in  the  stone  crushing  business.  Leach  and  Com- 
pany, Wilson,  Interiirban,  and  Deffenbaugh,  all  have  plants  of 
about  the  same  style  and  capacity,  running  perhaps  100  to  150 
yards  per  day  when  at  work.  They  were  all  slack  in  the  summer 
of  1905,  their  output  being  mainly  for  concrete  work.  There  is 
no  demand  for  their  product  upon  the  roads,  away  from  local  de- 
mands. This  rock  can  not  compete  with  the  harder  limestones  of 
northern  Indiana  for  macadam  purposes. 

Samples  of  stone  from  the  property  of  J.  M.  Leach  &  Co.  were 
tested  at  the  Hand  Laboratory  at  Washington,  D.  C,  with  the 
following  results: 

♦For  stnndard  of  com  pi  risen  soe  p.  79. 
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ResuJU  of  Physical  Tests  of  Water- Limestone  from  the  Ixind  of  J.  M,  Ijcach  <fe  Co, , 

Kokomo,  Howard  County.* 

Specific  gravity 2.45      Frencli  coefficient  of  wear.  9.C 

Weight  per  cu.  ft (lbs.)      153      Hardness 0 

Water  absorbed  per  cu.  ft  .(lbs.)     6.21      Toughness 8 

Per  cent,  of  wear 4.2      Cementing  value — Diy 46 

Wet 63 

**A  very  soft  but  fairly  tough  rock  with  a  rather  good  resistance  to 
wear,  and  a  good  cementing  value.  Suitable  to  light  traffic  roads  or  as 
a  binder." — Page. 

Road  sentiment  was  slumbering  in  Howard  County  in  1905. 
The  energies  of  the  people  were  being  expended  upon  bridges, 
the  main  roads  having  been  pretty  well  worked  over  in  1904  and 
the  year  before.  It  will  be  some  time  before  the.  road  question  is 
again  agitated,  and  macadam  will  in  all  likelihood  be  the  material 
demanded. 


CARROLL  COUNTY. 

Area  in  square  miles 370 

Population  in  19()0 19,953 

Miles  of  public  roads 847 

Miles  of  improved  roads 230 

Percentage  of  roads  improved 28.3 

Miles  improved  with  gravel 215 

Miles  improved  with  crushed  stone 15 

Average  original  cost  of  gravel  roads  per  mile $1,000 

Average  original  cost  of  stone  roads  per  mile $2,400 

Total  original  cost  of  improved  roads $380,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $34.80 

Miles  of  improved  roads  (gravel  built  in  1905 28 

Miles  of  improved  roads  (stone)  built  in  1905 15 

Miles  of  improved  roads  (gravel)  contracted  for  1900 12 

Miles  of  improved  roads  (stone)  contracted  for  1900 10 

First  improved  roads  built 1881 

Proportion  of  improved  roads  Ijuilt  since  1895 G0% 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Fred.  H.  Engel,  County  Auditor 

This  countv,  with  Delphi  as  its  county  seat,  is  the  third  east 
from  the  Illinois  line,  and  the  fifth  south  from  the  Michigan  line. 
Its  surface  for  the  most  part  is  smooth  or  undulating,  there  being 
few  elevations  except  a  few  morainic  knolls  on  the  west  side,  near 

'For  standard  of  comparison  see  p.  79. 
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the  Wabash,  and  a  wedge  of  high  ground  between  that  river  and 
the  Tippecanoe.  The  only  topographic  feature  of  striking  no- 
ticeability  is  the  great  valley  of  the  Wabash,  a  mile  wide  and  100 
to  125  feet  deep.  Wild  Cat  and  Deer  creeks  have  shallow  valleys 
except  for  a  few  miles  back  from  their  mouths. 

The  general  expression  of  the  county  is  till.  The  surface  of 
the  plain  is  practically  all  clay,  with  gravel  pockets  varying  from 
500  to  5,000  yards  included  within  it.  These  pockets  are  some- 
times near  the  surface,  but  usually  15  to  25  feet  down.  The 
Wabash  terraces,  two  or  three  in  number,  make  their  appearance 
here,  and  as  a  rule  are  all  gravel.  Where  the  underlying  rock  is 
not  more  than  10  or  16  feet  down,  gravel  may  be  obtained  without 
excessive  stripping,  since  a  4  to  10-foot  gravel  bed  is  usually 
found  just  above  the  rock.  The  Wabash  and  Tippecanoe  Eiver 
terraces  furnish  plenty  of  good  gravel  for  all  roads  in  hauling  dis- 
tance, and  Wild  Cat  and  Deer  creeks  are  the  salvation  of  the  rest 
of  the  county  as  far  as  gravel  goes. 

Delphi  and  Vwinity. 

A  mile  north  of  Delphi,  in  the  river  bluff  there  is  a  large  gravel 
and  sand  pit,  in  which  there  is  some  good  road  material,  if  care  is 
used  to  keep  out  the  sand.     A  section  of  the  bluff  shows : 

Section  of  Pit  North  of  Delphi. 

1.  TiU  or  yellow  clay 8 

2.  Gravel,  compact  and  fine-grained,  also  sand 25  to  30 

3.  Yellow  and  blue  tiU 60 

In  this  pit  the  sand  is  probably  more  abundant  than  the  gravel. 
There  ought  to  be  good  road  material  here,  as  the  gravel  in  the 
bank  is  so  firmly  cemented  that  strong  hammer  blows  are  required 
to  crush  it.  The  hill  road  here  has  been  built  of  this  material 
and  is  an  excellent  piece  of  road.  In  a  number  of  places  in  this 
region  a  travel  road-bed  is  covered  with  limestone  screenings, 
giving  a  smooth  asphalt-like  finish.  From  this  hill  top,  a  num- 
ber of  gravel  streaks  are  in  sight,  in  which  pits  could  be  openeil. 
There  is  some  difficulty  in  working  them,  however,  since  they  are 
50  to  GO  feet  above  the  river,  and  the  bluff  is  usually  steep. 
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The  terraces  of  the  Wabash  near  Delphi  contain  gravel,  but  as 
a  rule  it  is  dirty.  Of  course,  it  is  better  than  no  gravel  at  all,  but 
this  terrace  gravel  should  not  be  used  if  bed  gravel  can  be  ob- 
tained. Southeast  of  Delphi  there  are  a  number  of  small  pits 
in  the  bluffs  of  Deer  Creek  and  its  tributaries.  One  such  is  on  the 
Bradshaw  farm,  and  another  on  Wise's  place.  These  pits  as  a 
rule  run  from  500  to  1,500  yards,  of  rather  poor  gravel. 

The  Tippecanoe  River  has  cut  down  60  to  80  feet  into  the  till 
and  reveals  numerous  gravel  beds,  which  are  small  and  hard  to 
get  at.  The  numerous  bends  of  the  stream  contain  gravel  and 
sand  deposits  which  might  be  used  for  road  purposes.  It  is  poor 
material,  however,  and  ought  not  to  be  used  unless  nothing  else 
can  be  afforded. 

Deer  Creek  and  Wild  Cat  Creek,  with  their  valleys  20-25 
feet  deep,  get  down  far  enough  into  the  till  to  reveal  gravel  beds 
in  some  places.  A  good  deal  of  road  has  been  built  from  these 
pockets,  and  it  is  none  of  it  good.  The  expense  of  getting  it 
out,  hauling  5  or  6  miles  and  frequently  repairing  will  build  a 
stone  road  in  most  places,  and  the  sentiment  for  stone  road  is 
making  much  progress  in  this  county. 

Northeastern.  Portion  of  the  County, 

In  Washington  Township,  in  the  northeast  corner  of  the  county, 
Rock  Creek  exposes  for  a  distance  of  three  miles,  a  fair  quality  of 
limestone  which  can  be  easily  worked.  There  are  four  or  five 
different  varieties  of  rock,  but  they  are  all  fairly  hard,  and  all 
limestone.  The  township  is  expecting  to  buy  a  stone  crusher 
this  autumn  (1905)  and  build  three  or  more  miles  of  road  each 
year  until  the  township  demands  are  supplied.  Gravel  can  not 
be  obtained  here  without  excessive  hauling,  and  it  is  not  good. 
This  township  is  so  far  off  the  railroad  that  it  could  not  afford 
to  haul  crushed  rock  from  a  switch,  and  the  plan  now  being 
considered  seems  to  be  the  best  imder  the  circumstances. 

The  gravel  proposition,  as  a  whole,  in  Carroll  County,  is  a  bad 
one.  There  is  some  pjood  gravel  along  all  the  streams,  but  in  most 
places  it  is  badly  mixed  with  sand,  and  has  a  heavy  stripping. 
Probably  all  the  townships  except  Washington  and  Madison  have 
enough  material  to  improve  their  main  roads.     In  practice,  how- 
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ever,  the  roads  are  not  very  well  built  In  the  vicinity  of  Delphi, 
the  roads  are  excellent,  and  in  other  parts  of  the  county  one  meets 
occasionally  good  stretches.  The  great  faults  of  road  making 
are,  however,  apparent  over  most  of  this  county — ^poor  selection 
of  material,  poor  grading,  and  inspection  that  had  not  enough 
technical  knowledge. 

Limestone  for  Koad  Purposes. 

Delphi  is  favorably  situated  for  limestone  roads.  There  are 
two  crushing  plants  located  near  the  city,  some  400  yards  apart 
One,  that  of  the  Delphi  Stone  Co.,  does  a  general  crushed  rock 
business,  selling  its  product  both  at  home  and  abroad.  Pierce's 
crushing  plant  is  at  present  engaged  in  getting  out  crushed  rock 
for  some  twelve  miles  of  macadam  road  which  its  owner  is  build- 
ing. Since  the  gravel  of  this  region  is  either  bad  or  hard  to  get 
at,  it  may  be  not  much  more  expensive  in  the  end  to  build  stone 
roads.  This  stone  builds  a  very  good  road,  as  shown  in  many 
places  in  the  vicinity ;  and  there  seems  to  be  a  growing  tendency 
to  use  crushed  rock  in  place  of  the  gravel. 

Delphi  Crushed  Stone  Company. — This  company,  a  Chicago 
concern,  has  a  large,  well  equipped  plant,  representing  an  investr 
ment  of  about  $36,000.  Their  quarry  is  in  the  river  valley,  where 
the  stripping  runs  from  2  to  4  feet  The  rock  is  elevated  and 
carried  to  the  crusher  by  means  of  an  overhead  cable-way.  The 
crusher  is  a  Gates  gyratory.  No.  6,  and  a  smaller  one  for  the 
tailings — a  No.  4.     Shipping  facilities  are  good. 

Men  employed  40  to  60 

Capacity  (yards)   400  to  500 

Price  (per  yard)  not  less  than $0.50 

At  Pierce's  crusher,  the  product  is  used  by  the  owner  in  fulfill- 
ing his  own  road  contracts.  The  rock  is  about  the  same  as  that 
of  the  other  plant,  except  that  this  is  nearer  the  surface  and 
somewhat  more  weathered.  This  plant  employs  25  to  30  men, 
and  has  a  capacity  of  150  to  200  yards  per  day. 

Samples  of  stone  from  the  Delphi  Stone  Company  and  from 
the  Fred  Showalter  quarry  in  Washington  Township,  were  tested 
in  the  U.  S.  Road  Laboratory  at  Washington,  D.  C.  The  results 
of  the  tests  are  herewith  given,  together  with  the  average  of  192 
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limestones  tested  at  the  same  laboratory,  aa  a  standard  of  com- 
parison : 


RaulU  rff  nytieal  TetU  of  Niagara  Limalont  front  Quarry  of  ihe  Delphi  Stone  Gm>- 
pany,  mid  from  Quany  in  Waxhinglon  Toiauhip,  Conoll  County. 
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Oelpbl  Stooe  Co.  "A  fairly  bard  and  tough  llmeBtone,  wltb  a  (air 
cementing  Talue." — Page. 

Tills  rock,  in  practice,  has  been  found  to  make  excellent  roade,  dur- 
able and  free  from  dust. — Ward. 

WasblngtOD  townsblp  stone.  "Low  In  resistance  to  wear,  only  fair 
cementing  value.  Sbould  not  be  used  If  better  material  Is  available." — 
Page. 

A  chemical  analysis  of  the  two  samples  was  made  at  the  same 
laboratory,  and  the  results  showed  as  follows; 

Ckemieal  Analym'i  of  Niagara  Limeilone  from  Quarry  nf  Delphi  SU>Tie  Company 
and  from  Qiiarry  in  Watkingtoii  Totenship,  CtirroU  Coun/y. 

Ditfki  Stone  IFnnline- 

Co.  ton  IW. 

Pp  c«nC.  Ptr  ctnt. 

Ume   (CnO)    50.7 

Calcium   carbonate  (CuOO) fiSM\  

Iron  oxide  (bVOI    1.00  .5j> 

Magnesium  carbonate  (MgCO) 44.G  

Alumina  (AlO)    «4  .... 

Silica  (SiOi  40 

Phosphoric  acid  (PO) .OH;  

Insoluble  In  hydrochloric  flclil 1.31 

IxiMS  on  Igultion 43.38 

TotBl  100.07C  05.94 

The  road   sentiment  is   in   a   healthful   condition    in    Carroll 
County.     There  are  some   150  miles  of  improved  road  in   the 
IS-UsaJosT- 
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county,  with  80  miles  being  built  this  year.  The  people  of  the 
county  are  justly  proud  of  their  land,  both  its  beauty  and  fer- 
tility; and  they  are  rapidly  improving  their  means  of  trans- 
portation. More  sentiment  for  stone  roads  was  found  here  than  in 
any  other  county  except  Adams,  and  it  seems  probable  that  for 
most  of  its  area  Carroll  will,  in  a  few  years,  have  a  road  system 
equal  to  that  of  any  county  in  Ihe  State. 
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county,  with  80  miles  being  built  this  year.  The  people  of  the 
county  are  justly  proud  of  their  land,  both  its  beauty  and  fer- 
tility; and  they  are  rapidly  improving  their  means  of  trans- 
portation. More  sentiment  for  stone  roads  was  found  here  than  in 
any  other  county  except  Adams,  and  it  seems  probable  that  for 
most  of  its  area  Carroll  will,  in  a  few  years,  have  a  road  system 
equal  to  that  of  any  county  in  Ihe  State. 

AOKNOWLEIXJMENTS. 

In  performing  the  field  work  embodied  in  the  foregoing  report, 
the  writer  gratefully  acknowledges  the  valuable  assistance  of  Mr. 
John  Rockhold,  Recorder  of  Benton  County;  of  Mr.  William 
Hogg,  superintendent  of  the  Hely  stone  plant  at  Monon ;  of  Mr. 
Kent,  of  Brookston ;  Messrs.  Hassatt  and  Sammons,  of  Kentland ; 
of  William  Ambler,  of  Winamac;  of  Dr.  Grould,  the  veteran 
naturalist  of  Rochester;  of  Dan  North,  Surveyor  of  Wells 
County ;  of  James  Bennett^  of  Bluflfton ;  of  Mr.  Kelley,  Surveyor 
of  Miami  County;  of  Mr.  Frank  Bridges,  of  Wabash;  and  of 
many  farmers  and  road  contractors  who  gave  him  tlio  brnefit  of 
their  local  knowledge  and  experience. 
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Section  VII. 

THE  ROADS  AND  ROAD  MATERIALS  OF  ALLEN 

COUNTY* 

TOGETHER  WITH  SUCH  OTHER  INFORMATION  AS  IS  OF  PROBABLE 

GENERAL  INTEREST. 


By  J.  A.  Price. 


Area  in  square  miles 660 

Population  in  1900 77,270 

Miles  of  public  roads 900 

Miles  of  improved  roads 460 

Percentage  of  roads  improved 50 

Miles  improved  with  gravel 450 

Miles  improved  with  crushed  stone : . .      None 

Average  original  cost  of  gravel  roads  per  mile $1,000 

Total  original  cost  of  improved  roads $450,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

First  improved  roads  built 1887 

Miles  of  improved  roads  (gravel)  built  in  1905 25 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"Fair,  but  wish  more  permanent  roads  with  better  drainage  and  grades." 
Authority M.  A.  Ferguson,  Ex.  Co.  Commissioner 

Allen,  the  largest  county  of  Indiana,  is  located  in  the  north- 
eastern part  of  the  State,  and  is  bounded  on  the  north  by  Dekalb 
and  Noble  counties,  on  the  west  by  Whitley  and  Huntington 
counties,  on  the  south  by  Wells  and  Adams  counties,  and  on  the 
east  by  the  Ohio  State  line. 

General  Topography, — In  general  the  topography  of  the  county 
is  quite  diversified,  running  from  low,  level  plains  to  rolling  and 
huramocky  ridges.  The  highest  points  in  the  ridges  rise  more  or 
less  gently  from  above  the  creek  and  river  valleys.  A  very  dose 
relation  exists  between  the  topography  and  geology  of  the  county. 
In  fact,  the  pre^^ent  relief  of  the  county  is  due  to  present  geological 
conditions,  the  nctioii  of  "glaciers  and  interglacial  streams  and  the 
work  of  postf':laciaI  waters. 

General  Geology. — Allen  Coimty  lies  in  that  portion  of  the 
State  that  was  covered  during  glacial  times  by  the  Erie  ice-lobe. 

(275) 
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During  interglacial  times  a  portion  of  the  large  ice  sheet  that 
then  covered  the  land  to  the  northeast,  moved  in  a  southwesterly 
direction,  crossing  the  northeastern  part  of  the  State  and  extend- 
ing to  the  southwest,  to  near  where  the  city  of  Wabash  is  now 
located.  Reaching  this  point,  there  was  a  halt  in  the  forward 
movement  of  the  ice  sheet,  due  to  one  or  two  causes,  or  to  the 
combined  action  of  these  two  causes,  namely,  the  rapidity  of  the 
onward  movement  of  the  ice  sheet  may  have  decreased,  or  the 
forward  motion  may  have  remained  the  same,  while  the  melting 
at  the  end  of  the  ice-lobe  increased.  Either  of  these  causes  might 
have  produced  this  halt  in  the  forward  movement  of  the  ice-front, 
or  there  may  have  been  a  combination  of  these  two  causes,  which 
would  have  produced  a  similar  result.  The  present  condition 
indicates  conclusively  that  the  end  of  the  ice  sheet  remained  prac- 
tically stationary  at  this  point.  As  the  body  of  the  ice  moved  for- 
ward to  be  melted  at  its  extremity,  a  large  amount  of  detritus 
was  deposited  around  the  edge  of  the  ice  lobe.  By  this  process  of 
accumulation  a  large  terminal  moraine  was  formed.  The  semi- 
circular condition  of  this  moraine  indicates  that  the  Erie  ice-lobe 
had  also  the  same  general  shape.  Following  this  period  of  equal- 
ization between  the  onward  movement  and  the  melting  process, 
there  came  a  time  when  the  melting  was  greater  than  the  forward 
movement.     This  produced  a  recession  of  the  ice  front 

Later  this  backward  movement  of  the  ice  front  ceased,  as  is 
indicated  by  the  existence  of  a  second  terminal  moraine,  which 
is  located  near  where  the  city  of  Huntington  now  stands.  Follow- 
ing this  period  of  rest,  the  ice  front  again  receded  and  then  halted, 
forming  another  terminal  moraine.  This  moraine  is  also,  as  are 
the  previous  ones,  more  or  less  semi-circular  in  shape,  and  lies 
just  west  of  the  city  of  Fort  Wayne.  The  ice  front  again  receded 
and  made  another  halt,  building  a  fourth  terminal  moraine.* 

After  the  formation  of  the  last  of  these  terminal  moraines  the 
ice  front  again  receded,  probably  without  interruption  until  it 
was  withdrawn  to  the  northeast  past  the  present  site  of  Lake  Erie. 
But,  owing  to  the  fact  that  the  land  in  front  of  the  ice  sheet 
sloped  toward  the  ice,  a  large  body  of  water  gathered  around  the 
end  of  the  ice  lobe,  forming  a  large  interglacial  lake,  known  as  the 

♦For  a  fuller  report  on  the  formation  of  this  series  of  moraines  see  the  17th 
nnd  18tb  reports  of  this  Departmenr. 
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Maumee  Lake.  As  the  ice  front  receded  this  body  of  water  grad- 
ually grew  larger,  until  it  covered  several  hundred  square  miles ; 
but  finally  when  the  ice  front  had  withdrawn  to  the  northeast  the 
waters  of  this  lake  were  drawn  away,  leaving  a  large,  level, 
swampy  and  fertile  lake  bottom.  A  portion  of  this  plain  is  in- 
cluded in  the  eastern  part  of  Allen  County,  forming  a  triangular 
tract  of  land  with  the  apex  at  New  Haven.  The  Maysville  wagon 
road  bounds  this  tract  of  land  on  the  north  and  the  Van  Wert 
wagon  road  on  the  south.  A  glance  at  the  accompanying  map 
will  locate  this  lake  bottom,  designated  as  the  Maumee  Lake  bot- 
tom. Thus  it  is  that  the  principal  physical  features  of  Allen 
County  owe  their  existence  largely  to  the  action  of  glaciers  and 
interglacial  waters.  The  three  principal  physical  features  of  the 
coimty  are  terminal  moraines,  morainic  plains  and  lake  bottoms. 

Interglacial  Draijiage, —  During  interglacial  times  the  drainage 
was  to  the  southwest  into  the  Wabash  River.  After  the  Erie  ice 
lobe  had  receded  to  the  northeast,  forming  Maumee  Lake,  the  out- 
let to  this  lake  was  also  to  the  southwest  into  the  Wabash.  Evi- 
dently  the  river  flowing  from  Maumee  Lake  was  a  very  large  one. 
This  is  further  indicated  by  the  existence  of  a  large  river  valley 
extending  from  a  point  east  of  the  city  of  Fort  Wayne  to  the  south- 
west, joining  the  present  Wabash  River  valley  near  Himtington. 
This  channel,  or  river  valley,  is  known  as  the  Erie-Wabash  gap. 
After  the  recession  of  the  ice  lobe  the  waters  of  Maumee  Lake 
were  dra^vn  away  and  the  St.  Joseph's  and  St.  Mary's  rivers 
united,  forming  the  Mauinee  River,  a  more  or  loss  sluggish,  mean- 
derinsc  stream  which  flows  to  the  northeast  across  the  Maumee 
Lake  bottom  and  empties  into  Lake  Erie. 

Posfrjhnal  Drainage. — At  present  the  eastern  and  central  parts 
of  the  county  are  drained  by  the  St.  Joseph's,  St.  Mary's  and 
Maimioo  rivers,  together  with  their  tributaries,  while  the  western 
part  of  the  county  is  drained  by  Rel  River,  Aboit  and  Little 
Prairie  cr^^eks  and  their  tributaries. 

During  interglacial  times  these  streams  were  much  larger  than 
they  now  are,  and  in  general  flowed  at  a  higher  level,  ranging 
from  10  to  30  feet  alx)ve  their  present  channel.  This  fact,  as  we 
shall  later  see^  had  considerable  to  do  with  the  dej>osition,  location 
and  distribution  of  the  sand  and  gravel  deposits. 


278  REPORT    OF   STATE    GEOLOGIST. 

As  previously  stated,  the  topography  of  the  county  is  diversi- 
fied, ranging  from  low,  level  tracts  to  irregularly  rolling  ridges. 
The  surface  of  the  moraines  is  more  or  less  broken,  presenting  in 
general  a  rolling  and  huramocky  surface.  The  intermorainic 
plains  are  not  so  broken.  In  general  they  present  a  gently  rolling 
surface,  with  here  and  there  a  broken  and  somewhat  irregular 
slope.  The  moraines  vary  in  width  from  a  few  hundred  yards  to 
eight  or  ten  miles  or  more. 

Sand  and  Gravel  Deposits. 

The  sand  and  gravel  deposits  of  Allen  County  naturally  fall 
under  four  heads,  namely,  (a)  the  deposits  left  by  the  high  waters 
of  the  interglacial  streams;  (b)  the  wash  gravel,  which  is  found 
in  the  channels  of  the  present  streams;  (c)  kames,  and  (d)  lake 
beach  deposits. 

Distribution, — The  deposits  resulting  from  the  high  waters  of 
interglacial  streams  are  found  distributed  in  a  general  way  along 
the  present  stream  valleys.  This  is  especially  true  of  the  St. 
Joseph  River,  where  a  large  nimiber  of  such  deposits  lie  just  north 
of  Fort  Wayne  and  along  the  east  bank  of  the  stream.  Farther 
to  the  north  along  this  stream  the  deposits  are  not  so  abundant  and 
lie  in  detached  masses.  The  largest  of  these  deposits  is  found  in 
and  about  Cedarville.  As  will  be  seen  further  on,  but  a  very  small 
portion  of  this  deposit  is  suitable  for  road  material,  as  it  consists 
principally  of  sand.  A  few  detached  deposits  belonging  to  this 
class  are  found  along  the  valley  of  the  St.  Mary's  River,  Aboit 
Creek,  Erie-Wabash  gap  and  the  interglacial  valley  of  Cedar 
Creek. 

The  present  channels  of  the  Maumee  and  St.  Joseph  rivers  con- 
tain no  small  amount  of  wash  gravel.  However,  but  little  of  this 
gravel  has  l^een  utilized  for  road  purposes.  A  number  of  de- 
posits composed  of  excellent  gravel  for  road  purposes  are  found 
in  the  channel  of  the  Maumee  River  between  Fort  Wayne  and 
New  Haven.  Some  little  of  this  gravel  has  been  removed  and 
utilized  for  road  purposes,  making  an  excellent  road.  Farther  to 
the  northeast,  through  Milan  and  Maumee  townships,  there  are  a 
number  of  gravel  deposits  in  the  channel  of  the  Maumee  River. 
The  public   roads  through   these   townships,   especially   Maumee 
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Township,  could  be  very  mnch  improved  by  making  use  of  the 
gravel  found  in  these  deposits.* 

A  number  of  deposits  are  included  in  what  we  have  designated 
as  kames.  However,  the  question  arises  as  to  whether  we  are  cor- 
rect in  our  classification  of  these  deposits.  It  certainly  is  true 
that  some  of  these  deposits  owe  their  existence  to  one  or  more 
agents.  This  is  especially  true  of  those  found  in  sections  19,  20, 
21,  28,  29  and  30  (30  N.,  12  E.),  and  in  sections  26  and  26  (30 
N.,  11  E.).  These  deposits  may  have  been  formed  by  the  inter- 
glacial  St.  Mary's  River,  which  left  its  present  channel  in  section 
21  (30  N.,  12  E.)  and  flowed  to  the  southwest  through  sections 
28,  29  and  30  (30  N.,  12  E.)  and  sections  36  and  36  (30  K,  11 
E.),  emptying  into  the  interglacial  Wabash  River.  It  then  shifted 
its  channel  farther  to  the  north,  and  between  these  two  inter- 
glacial channels  there  lies  a  broken  ridge  of  sand  and  gravel  de- 
posits. Another  shift  to  the  north  was  made  by  the  St  Mary's 
River,  and  there  deposits  were  formed.  These  may  have  been 
formed  wholly  or  in  part  by  this  interglacial  stream  or  they  may 
have  been  formed  by  subglacial  streams.  Hence  the  question  with 
reference  to  the  accuracv  of  this  classification.  However,  in  sec- 
tions  9,  10,  11,  13  and  14  (30  N.,  14  E.)  there  occur  two  deposits 
which  seem  to  belong  unquestionably  to  kames.  The  same  is  true 
of  deposits  found  in  sections  10  and  15  (29  N.,  15  E.). 

The  lake  beach  deposits  lie  distributed  along  the  shore  lines  of 
the  interglacial  Maumee  Lake.  A  glance  at  the  accompanying 
map  will  reveal  the  fact  that  these  deposits  on  the  north  extend 
from  a  point  in  the  northeastern  part,  of  the  city  of  Fort  Wayne 
to  the  east  for  a  distance  of  four  miles,  and  then  run  to  the  north- 
east and  follow  the  Maysville  wagon  road  to  the  county  line.  The 
deposits  are  not  continuous,  but  lie  here  and  there  along  the  lake 
beach.  Probably  the  heaviest  deposits  lie  in  sections  25  and  26 
(31  N.,  13  E.).  A  number  of  openings  have  been  made  in  this 
deposit  and  no  small  amoimt  of  the  gravel  has  been  removed.  To 
the  south  the  deposits  are  not  so  numerous  and  the  ridge  marking 
the  boundary  of  the  lake  is  broken  in  several  places.  The  heaviest 
deposit  is  found  just  southwest  of  New  Haven.  Considerable 
gravel  has  been  removed  from  this  deposit,  and  in  a  general  way 

•For  a   nioro  definite  location  of  these  deposits  see  a  subsequent  page,    where 
a  detailed  discussion  of  the  various  sand  and  gravel  deposits  is  given. 
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inaies  a  very  good  road.  Farther  to  the  southeast,  in  Jefferson 
and  Jackaon  townships,  but  very  little  gravel  is  found.  This  is 
partly  accounted  for  from  the  fact  that  a  number  of  streams  break 
through  the  ridge  and  may  have  removed  the  deposits  in  case  they 
were  left  there  by  the  waters  of  Jlaumee  Lake. 

Toiimship  30  North,  Range  IS  East. 

This  township  contains  probably  more  gravel  and  sand  than  any 
other  township  in  the  county.  The  city  of  Fort  Wayne  is  locate<I 
in  its  northeastern  part,  and  the  larger  part  of  the  gravel  used  for 
street  and  building  purposes  in  the  city  is  taken  from  these  de- 
posits. Two  large  gravel  pita,  the  Curdea  and  Brown  pits,  occur 
near  the  western  limits  of  the  city.  Probably  the  greater  portion 
of  this  deposit  has  been  removed. 

Sections  1  and  3  show  the  character  of  outcropping  strata  at  the 
Curdes  pit.     On  the  whole,  the  exposed  strata  as  shown  in  section 


2  are  coarser  than  those  ?hown  in  section  1.     In  each  section  the 
top  stratum  is  the  some,  being  composed  of  fine,  whitish  sand 
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varying  in  thickness  from  three  to  six  feet.  Farther  back  on  the 
hill  this  stratum  increases  in  thickness,  reaching  a  maximum  of 
14  feet.  Throughout,  the  sand  forming  this  stratum  is  very  fine 
and  apparently  wind  blown  material.  Stratum  number  2  in  each 
section  consists  of  sand  and  gravel,  its  composition  varying  at 
different  places.  In  this  stratum  there  is  a  general  change  in  the 
character  of  the  deposits  running  from  the  top  to  the  bottom.  At 
the  top  it  consists  of  a  mixture  of  sand  and  gravel,  with  scattered 
pebbles,  and  runs  to  a  coarse  gravel  at  the  bottom.  Stratum  num- 
ber 3  in  section  1  runs  to  a  wedge  shape,  and  in  coming  west 
toward  section  2  disappears  long  before  reaching  the  point  where 
section  2  was  made.  Stratum  number  4  is  composed  of  fine  and 
light  colored  sand.  This  stratum  is  only  exposed  for  a  distance  of 
about  12  yards,  running  gradually  to  a  point  at  each  end. 
Stratum  number  6  in  section  1  corresponds  to  stratum  number  3 
in  section  2.  Stratum  number  6  in  section  1  corresponds  to 
stratum  numl)er  4  in  section  2,  and  has  thinned  down  to  a  thick- 
ness of  about  six  inches.  Stratum  number  7  in  section  1  is  com- 
posed of  sand  and  fine  gravel,  with  an  occasional  pebble.  A  few 
feet  to  the  left  of  where  section  1  was  made  this  stratum  ends  ab- 
ruptly, and  in  its  place  at  about  the  same  height  in  section  2  oc- 
curs an  irregularly  cross-bedded  stratum  of  sand  and  gravel.  The 
dip  of  the  cross  beds  is  about  45  degrees.  Following  this  stratum 
farther  to  the  left  it  gradually  runs  into  an  irregular  bed  of  sand 
and  fine  gravel.  The  material  forming  stratum  7  in  section  1 
makes  an  excellent  sand  for  artificial  stone.  The  following  sec- 
tion was  o})tained  near  the  east  end  of  this  pit : 

Sertioti  mar  En»t  End  of  Curves  (iravel  Pit. 

Feet.         Jncket, 

1.  Saiul    and   soil 4 

2.  Sand  and  ^avel 4 

3.  Fine   sand    2 

4.  Sand  with  smaU  amount  of  gravel 20 

5.  Hard  pan  with  *'rusty"  gravel 1  0 

0.  Sand  and  gravel  to  bottom  of  pit 2 

The  material  in  some  of  the  strata  is  put  to  the  following  uses: 
Stratum  number  2,  road  and  street  purposes,  concrete,  sidewalks. 
Stratum  number  3,  plaster  finish  and  sidewalk  sand.  Stratum 
number  4,  building  sand  for  brick  or  stone  masonry.     The  price 
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of  this  material  varies  from  time  to  time.  At  the  particular  time 
when  this  section  was  made  the  brick  sand  was  delivered  for  $1.50 
per  cubic  yard.  The  stone  sand  was  delivered  for  $1.25  per  cubic 
yard.     Gravel  not  delivered,  25  c>ents  per  cubic  yard. 

Across  the  railroad  north  of  the  Curdes  gravel  pit  there  is  an- 
other pit  jnst  south  of  the  Swinney  homestead,  of  which  a  section 
is  as  follows : 

Section  of  Gravel  Pit  South  of  the  Swinney  Homestead. 

Feet,         Inch  €9, 

1.  Sand    2 

2.  Gravel    2  3 

3.  Coarse  gravel   2+ 

The  gravel  from  the  lowest  stratum  is  a  good  road  gravel,  and  is 
used  on  the  walks  and  driveways  in  and  about  Swinney  Park. 
Just  south  of  the  Curdes  gravel  pit  is  another  pit,  belonging  to  J. 

0.  Brown.  This  pit  has  been  open  for  seven  or  more  years,  and 
considerable  gravel  has  been  removed.  The  material  taken  from 
this  pit  is  used  for  plastering,  concrete,  brick  work,  cement  work 
and  masonrv.  The  following  section  was  taken  at  the  southwest 
corner  of  the  pit : 

Section  of  Gravel  Pit  Belonging  to  J.  0.  Brown. 

Feet.         invhrt. 

1.  Soil,   sandy    1  2 

2.  Coarse  gravel  with  sand 2 

3.  Fine  gravel  running  to  fine  sand 5 

4.  Stratified  bed  of  sand  and  fine  gravel 5  (> 

5.  Coarse  gravel  1  2 

0.  Coarse  sand    (i 

7.     Sand  and  fine  gravel 2  8+ 

At  the  north  end  of  the  Brown  pit  the  following  section  was 
obtained : 

/Vi  t.  Inches. 

1.  White  sand,  very  fine 2  7 

2.  Sand  and  gravel 2 

3.  Coarse  sand  mixed  with  gravel 8 

4.  Sand  and  coarse  gravel  mixed  with  cobble  stone 2 

In  stratum  number  3  of  the  above  section  the  sand  and  gravel 
layers  dip  toward  the  center  of  the  exposure,  forming  a  basin  of 
some  eSO  or  more  feet  in  diameter.  Small  pebbles  are  scattered 
throughout  this  exposure.     The  material  in  stratum  number  4, 
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of  this  material  varies  from  time  to  time.  At  the  particular  time 
when  this  section  was  made  the  brick  sand  was  delivered  for  $1.60 
per  cubic  yard.  The  stone  sand  was  delivered  for  $1.25  per  cubic 
yard.     Gravel  not  delivered,  25  cents  per  cubic  yard. 

Across  the  railroad  north  of  the  Curdes  gravel  pit  there  is  an- 
other pit  just  south  of  the  Swinney  homestead,  of  which  a  section 
is  as  follows : 

Section  of  Gravel  Pit  South  of  the  Sivinney  Homestead. 

Feet.  Inch  en. 

1.  Sand    2 

2.  Gravel    2  :\ 

3.  Coarse  gravel  2+ 

The  gravel  from  the  lowest  stratum  is  a  good  road  gravel,  and  is 
used  on  the  walks  and  driveways  in  and  about  Swinney  Park. 
Just  south  of  the  Curdes  gravel  pit  is  another  pit,  belonging  to  J. 

0.  Brown.  This  pit  has  been  open  for  seven  or  more  years,  and 
considerable  gravel  has  been  removed.  The  material  taken  from 
this  pit  is  used  for  plastering,  concrete,  brick  work,  cement  work 
and  masonry.  The  following  section  was  taken  at  the  southwest 
corner  of  the  pit : 

Section  of  Grai^l  Pit  Belonging  to  J.  0.  Brown. 

Feet.         JnrhtK. 

1.  Soil,   sandy    1  2 

2.  Coarse  gravel  with  sand 2 

3.  Fine  gravel  running  to  tine  sand 5 

4.  Stratified  bed  of  sand  and  fine  gravel 5  c. 

5.  Coarse  gravel  1  2 

G.  Coarse  sand    c. 

7.     Sand  and  fine  gravel 2  8+ 

At  the  north  end  of  the  Erown  pit  the  following  section  was 
obtained : 

Feit.  InrfffK. 

1.  White  sand,  very  fine 2  7 

2.  Sand  and  gravel 2 

3.  Coarse  sand  mixed  with  gravel 8 

4.  Snnd  and  coarse  gravel  mixed  with  cobble  stone 2 

In  stratum  number  3  of  the  above  section  the  sand  and  gravel 
layers  dip  toward  the  center  of  the  exposure,  forming  a  basin  of 
some  30  or  more  feet  in  diameter.  Small  pebbles  are  scattered 
throughout  this  exposure.     The  material  in  stratum  number  4, 
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mixed  with  screenings  from  stratum  number  3,  makes  a  good  road 
material. 

To  the  southeast  of  the  Erown  pit  a  distance  of  some  two  or 
three  hundred  yards,  and  in  the  northeast  quarter  of  the  southeast 
quarter  of  section  10  (30  N.,  12  E.)  is  a  deposit  of  gravel  where 
the  following  section  was  obtained : 

Section  from  Dejioait  SontheaH  of  hrown  Pit. 

Fwt,         Inches. 

1.  Soil,  sand  and  gravel 4 

2.  Layers  of  sand  and  fine  gravel 1  4 

3.  Sand    6 

4.  Sand  and  fine  gravel 6 

5.  Coarse  sand  and  fine  gravel 5  5 

C.  Alternate  layers  of  sand  and  gravel 3+ 

• 

Stratum  number  6  in  the  foregoing  section  would  make  a  good 
stone  sand  without  screening.  The  upper  strata  could  be  used  for 
the. same  purpose  by  screening.  Stratum  number  5  is  composed 
of  sand  and  is  well  suited  for  brick  work,  stone  sand  and  plaster- 
ing. The  sand  varies,  running  from  coarse  to  fine  at  the  top  of 
the  stratum.  Stratum  number  4  would  make  good  stone  sand, 
good  brick  sand  and  plastering  sand  if  screened.  Stratum  num- 
ber 1  would  make  gof^d  road  or  street  gravel. 

At  the  Gebhart  gravel  pit,  located  in  the  northwest  quarter  of 
the  northwest  quarter  of  section  22  (30  N.,  12  E.),  the  following 
section  was  obtained : 


Section  of  Gebhart  Gravel  Pit. 

Feet.         Invhett. 

1.  Sand  soil  mixed  with  small  gravel 2 

2.  Alternate  layers  of  sand  and  gravel 3  G 

3.  Sand  and  fine  gravel 1 

4.  Sand  and  gravel 1  t) 

.■».  Alternate  IkhIs  of  fine  sand  and  gravel  witli   a  dip  (»f 

about  20  degrees  to  the  south S 

0.     Sand  and  gravel  witli  a  rusty  appearance 1  4 

7.     Hard    bluish    to    drab    colored    clay,    nmning   down    to 

water's  edge  in  St.  Mary's  River 20 

The  strata  1  to  6,  inclusive,  in  the  foregoing  section,  if  mixed 
together,  make  a  good  gravel  for  road  ]3urposes. 

To  tlie  west  of  the  Gebhart  pit  a  distance  of  about  200  yard.s 
and  south  of  the  public  road  is  a  deposit  of  yellowish  sand  free 
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from  pebbles.  This  deposit  lies  in  the  lowlands,  forming  a  gen- 
tle knoll  three  or  four  feet  in  height  The  best  part  of  this  sand 
is  used  in  making  brick.  Here  and  there  are  streaks  of  grayish 
sand  which  is  unfit  for  brick  making.  In  the  hill  to  the  west  of 
this  sand  deposit  there  is  quite  a  heavy  deposit  of  fine  sand.  This 
is  shown  very  plainly  where  the  public  road  cuts  the  hill. 

Following  this  bank  to  the  southwest  a  distance  of  a  quarter  of 
a  mile  or  -more  is  the  Morrell  sand  and  gravel  pit.  The  gravel 
portion  of  this  deposit  is  well  suited  for  public  road  purposes,  but 
parts  of  the  deposit,  especially  that  lying  near  the  top  of  the  pit, 
is  too  fine  and  contains  too  much  sand  to  make  the  best  road  ma- 
terial. However,  these  deposits  are  knocked  down  and  mixed 
together  and  used  on  the  roads  in  the  immediate  vicinity.  Near 
the  Morrell  house  there  is  a  deposit  of  yellowish  sand  which  seems 
to  be  suitable  for  brick  purposes. 

Going  west  from  the  Morrell  gravel  pit  there  is  a  continuous 
deposit  of  sand  and  gravel,  sand  predominating,  until  the  Wabash 
Railway  is  reached.  Some  of  this  sand  and  gravel  has  been  re- 
moved. At  the  Rapp  pit,  in  the  northwest  quarter  of  section  21, 
this  deposit  lies  along  tlie  north  side  of  one  of  the  abandoned  chan- 
nels of  the  St  Mary's  River,  and  owes  its  existence  to  the  high 
waters  of  interglacial  times. 

An  examination  of  the  accompanying  map  will  reveal  the  fact 
that  there  are  a  number  of  deposits  to  the  south  and  southwest 
of  the  Morrell  and  Rapp  pits.  The  first  of  these  deposits  is  lo- 
cated north  of  the  center  of  the  south  half  of  section  20,  running 
east  to  near  the  center  of  the  southeast  quarter  of  section  21.  In 
general  this  deposit  consists  largely  of  sand.  The  ridge  rivses  to 
a  height  of  30  or  more  feet  at  its  highest  point  above  the  adjacent 
lowlands.  Some  three  or  four  sand  and  gravel  pits  occur  in  this 
ridge.  The  Shelling  sand  pit  is  located  at  the  west  end  of  th^ 
ridge  in  the  southwest  quarter  of  section  20.  At  this  pit  the  de- 
posit of  sand  is  12  or  more  inches  in  thickness.  The  sand  is  Hue 
and  heavy,  and  makes  an  excellent  smelting  sand.  The  large  por- 
tion of  this  sand  is  used  at  the  l^ass  Foundry  in  Fort  Wayno. 
Following  the  ridge  east  from  this  pit  there  is  a  general  increase 
in  the  height  of  the  ridge,  and  the  sand  cliangcis  in  it«i  consistency 
from  that  of  a  heavy  to  a  light  sand. 
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Near  the  center  of  the  southeast  quarter  of  section  20,  and  jusc 
southwest  of  John  Miller's  barn  is  an  exposure  of  coarse  sand 
mixed  with  gravel.  The  following  well  section  was  reported  as 
occurring  at  Mr.  Miller's  residence : 

Section  of  Well  near  Residence  of  John  Miller. 

Fict. 

1.  Saudy  soil  5 

2.  Sand  and  gravel ' 85 

^.    Bed  rock  I  h 

Following  the  ridge  farther  to  the  east  and  just  across  tlie 
northwest  quarter  of  the  southwest  quarter  of  section  21,  at 
Charles  Gebhart's,  there  is  another  sand  pit  This  sand  is  also 
used  for  smelting  purposes.  Farther  to  the  east,  at  Ed  Fox's' 
residence,  in  the  northeast  quarter  of  the  southwest  quarter  of  sec- 
tion 21,  the  following  well  section  was  reported : 

F€€t.        Inches. 

1.  Light  sand   6 

2.  Gravel  and  sand lOf 

This  well  is  near  the  crest  of  the  ridge. 

South  of  this  ridge,  in  what  seems  to  be  another  abandoned 
channel  of  the  St.  Mary's  River  and  some  two  or  three  feet  below 
the  surface,  there  is  a  deposit  of  gravel.  Some  of  this  has  been 
used  for  the  public  roads  in  the  immediate  vicinity  and  is  well 
suited  for  road  purposes.  To  the  south  of  this  abandoned  chan- 
nel there  lies  another  ridge  which  extends  from  near  the  center 
of  the  southeast  quarter  of  the  southeast  quarter  of  section  21  to 
the  west,  through  the  north  half  of  section  29  and  into  the  north- 
east quarter  of  section  30.  This  ridge,  which  is  not  as  regular  as 
the  one  lying  to  the  north,  is  composed  of  sand  and  gravel.  A 
mimber  of  openings  have  been  made  into  this  deposit,  namely,  at 
Wm.  Smith's  and  Graham's,  in  the  southeast  quarter  of  section 
21,  and  at  Fairfield's,  in  the  northeast  quarter  of  section  29,  anil 
at  another  point  or  two  toward  the  west  end  of  the  deposit. 

A  section  of  the  exposed  strata  at  the  Fairfield  gravel  pit,  in 
the  northwest  qnnrter  of  the  northeast  quarter  of  section  29,  is  as 
follows : 

Feet.        Inches. 

1.  Sandy  soil   3 

2.  Fine  gravel  and  sand 5 

3.  Ck)ar8e  sand  with  few  small  gravel 3  G 

4.  Irregularly  arranged  layers  of  sand  and  gravel 3  5 
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The  sand  and  gravel  of  these  various  strata  are  mixed  together 
and  used  on  the  public  roads.  This  mixture,  however,  does  not 
make  the  best  road  material  owing  to  the  predominance  of  fine 
sand.  Gravel  roads  from  this  mixture  are  quite  muddy  during 
rainy  weather  and  dusty  during  the  dry  periods  of  the  summer 
and  fall  months.  Better  material  could  be  obtained  from  this  pit 
in  case  the  sand  and  gravel  were  screened,  thus  eliminating  the 
finer  and  objectionable  parts.  Farther  to  the  west  in  this  pit  there 
occurs  a  layer  of  clay  and  sand  about  seven  inches  thick.  This 
clay  is  tough,  and  when  mixed  with  the  other  deposits  adds  to  the 
efficiency  of  the  material  for  road  purposes. 

The  following  well  section  was  reported  at  Pete  Mollet's,  in 
the  southeast  quarter  of  the  northeast  quarter  of  section  30: 

Feet.        Inches. 

1.  Black  muck 3 

2.  Clay   3  4 

3.  Quicksand    2 

4.  Gravel  1+ 

Th  the  south  part  of  section  19  and  in  the  northwest  quarter  of 
section  SO  there  occurs  a  deposit  of  sand  and  gravel  forming  quite 
an  irregular  ridge,  locally  known  as  Fox  Island.  The  following 
section  will  give  some  idea  of  the  character  of  this  deposit : 

Section  at  Fox  Island, 

Feet. 

1.  Sandy  muck   1 

2.  Yellowish   sand    6 

3.  Quicksand    1 

4.  Blue  clay  1 

5.  Quicksand    2 

To  the  south  and  west  of  Fox  Island  there  are  some  two  or 
three  other  small  ridges.  These  smaller  deposits,  together  with 
Fox  Island,  seem  to  have  been  deposited  by  subglacial  streams  or 
by  interglncial  Wabash  and  St.  Mary's  rivers.  To  the  north  of 
these  deposits  and  following  along  the  north  bank  of  the  Erie- 
Wabash  gap  there  occur  a  number  of  light  deposits  of  sand  and 
gravel.  A  small  deposit,  known  as  the  Scott  gravel  pit,  is  found 
near  the  center  of  the  west  side  of  section  24.  A  small  amount 
of  sand  and  gravel  has  l)een  taken  from  this  deposit.  Farther  tx. 
the  northeast,  along  the  bank  at  Young's,  McMaken's  and  Junk's, 
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5?inall  deposits  occur,  some  small  amount  of  sand  and  gravel  hav- 
ing been  removed  from  each  of  these  places.  Farther  to  the  north- 
east, and  northwest  of  Lindenwood  Cemetery,  occurs  another  small 
gravel  pit^  It  is  probable  that  quite  a  large  deposit  is  located  at 
this  point.  In  fact,  the  indications  are  that  the  eastern  bank  of 
the  small  stream  located  at  this  place  is  composed  largely  of  sand 
and  gravel.  A  few  small  deposits  of  sand,  with  some  gravel,  are 
found  within  the  city  limits,  namely,  near  the  comer  of  Creighton 
Avenue  and  Broadway,  south  of  Scott  Avenue,  extending  west  to 
the  Vesey  greenhouse,  near  the  Wabash  shops,  along  Calhoun 
Street,  in  the  block  south  of  the  Rich  Hotel  and  near  the  Penn- 
sylvania roundhouse. 

Toumship  SO  North,  Ra/nge  IS  East. 

TTiis  township  lies  east  and  south  of  the  city  of  Fort  Wayne. 
The  sand  and  gravel  deposits  are  confined  to  its  northern  part. 
The  Erie-Wabash  gap  crosses  this  township  from  east  to  west 
through  sections  1,  2,  3,  4,  5  and  fi.  The  deposits  of  sand  and 
gravel  are  confined  almost  exclusively  to  the  banks  north  and  south 
of  the  Erie- Wabash  channel.  Along  the  north  bank  of  the  chan- 
nel there  is  an  almost  continuous  line  of  deposits  passing  through 
the  north  half  of  sections  8,  4,  5  and  6.  To  the  south  there  are 
few  deposits,  the  only  one  of  any  importance  lying  to  the  south- 
west of  New  Haven.  In  sections  9  and  10,  and  south  of  the 
Maumee  River  there  arc  a  few  sand  knolls  lying  in  the  lowlands 
of  Maumee  Lake  lK>ttom.  These  deposits  consist  almost  exslu- 
sivelv  of  sand,  and  have  little,  if  anv,  cx)mmercial  value. 

In  section  7  there  are  five  or  more  deposits,  consisting  largely 
of  sand.  With  one  exception  these  deposits  are  very  small.  The 
one  lying  farthest  to  the  south  is  a  little  more  than  a  mile  in 
length,  extending  from  east  to  west  across  the  south  half  of  the 
section.  This  deposit  consists  almost  exclusively  of  light  sand, 
and  varies  in  thickness  from  one  to  six  feet  or  more.  The  ex- 
posures of  this  ridge  are  best  seen  where  it  is  crossed  by  the  Pitts- 
burg, Fort  Wayne  and  Chicago  Railway.  Near  the  center  of  the 
west  side  of  section  6  and  just  east  of  the  pul>]ic  road  there  is  a 
deposit  of  sand  and  some  little  gravel.  The  sand  lies  near  thvf 
level  of  the  Maumee  River,  and  during  high  water  the  pit  is 
flooded.     Very  little  sand  and  gravel  have  been  removed  from  this 

19— Oeolofy. 
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d^osit,  both  being  of  an  inferior  quality.  The  sand  contains  too 
much  dirt  or  soil  to  make  it  of  any  great  commercial  value.  Near 
the  bottom  of  the  pit  there  are  some  two  feet  of  sand  and  gravel. 

To  the  southeast  and  across  the  Maumee  River,  and  near  the 
Wabash  Railway  there  occurs  another  deposit  which  is  composed 
largely  of  gravel.  This  deposit  is  owned  by  the  city  of  Fort 
Wayne.  In  former  years  considerable  gravel  was  taken  from  this 
pit  and  u?ed  on  the  streets  of  the  city,  but  very  little  has  been 
taken  out  in  recent  years.  There  are  some  five  or  more  acres  in- 
cluded in  this  deposit.  Not  all  of  it,  however,  contains  material 
suitable  for  street  and  road  purposes. 

At  the  Catholic  Cemetery,  in  the  northeast  quarter  of  the  north- 
west quarter  of  section  5,  the  larger  part  of  the  soil  is  a  clay  soil. 
However,  along  the  south  side  of  the  cemetery  there  is  a  deposit 
of  sand  with  a  maximum  thickness  of  six  feet  Throughout  the 
other  parte  of  the  cemetery  clay  predominates,  varying  in  thick- 
ness from  three  to  four  feet.  Underneath  this  coating  of  yellow- 
ish clay  occurs  a  bluish  clay,  locally  known  as  hardpan. 

Eollowinc:  the  bank  of  the  Erie-AVabash  channel  to  the  east  in 
the  northwest  quarter  of  section  4  we  find  a  large  sand  hill.  But 
very  little,  if  any,  gravel  is  found  in  this  deposit.  Farther  to  the 
east  the  sand  is  displaced  by  a  clay  soil.  In  the  northwest  (juarter 
of  section  3  there  is  an  outcrop  of  gravel  near  the  Wagenhal  resi- 
dence.    At  this  point  the  following  section  was  obtained: 

Feet.  Inches. 

1.  Gravel  and  clay 2  6 

2.  Alternate  beds  of  coarse,  tine  gravel  mixed  with  sand. . .     6 

3.  Sand  and  fine  gravel 3  G+ 

But  very  little  gravel  has  been  taken  out  of  this  pit.  In  a  gen- 
eral way  the  deposits  are  not  suitable  for  road  purposes,  parts  be- 
ing too  fine  and  other  parts  containing  too  many  large  boulders. 

Southwest  of  Xew  Haven  and  in  the  southwest  quarter  of  the 
southeast  quarter  of  section  11  is  the  I.  O.  O.  F.  gravel  pit. 
North  of  this  pit  some  200  yards  and  on  the  bank  of  a  small 
stream  is  the  Certia  gra;i^el  pit,  from  which  considerable  material 
has  been  taken.     The  following  section  was  obtained  at  this  pit : 

Ftct. 

1.  Fine   sand    S 

2.  Small  gravel  wit  h  some  sand 4 

3.  Large  gravel  with  coarse  sand H 
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A  small  deposit  of  gravel  occurs  along  the  Findlay,  Fort  Wayne 
and  Western  Railway  in  the  northwest  quarter  of  section  15,  but 
it  seems  to  be  of  a  poor  quality. 

Deposits  along  the  North  Shore  Line  of  the  Interglacial  Maumee 

Lake. 

As  previously  stated,  these  deposits  are  confined  to  the  shore 
line  of  the  old  lake,  and  lie  in  detached  masses  extending  in  a 
broken  line  from  section  35  (31  N.,  13  E.)  to  section  5  (32  N., 
15  E.).  The  heaviest  of  these  deposits  are  found  in  sections  25 
and  26  (31  N.,  13  E.).  Quite  a  number  of  gravel  pits*  occur  at 
this  point  and  much  gravel  has  been  removed.  At  the  Black 
gravel  pit,  which  lies  to  the  south  side  of  the  deposit,  the  follow- 
ing section  was  made : 

Section  at  Black  Gravel  Pit. 

Feet.        Inches. 

1.  Red  sandy  clay 1  3 

2.  Pine  gravel   1 

3.  Fine  sand   5 

4.  Fine  gravel,  running  to  sand  and  gravel 1  G 

5.  Coarse  gravel  1  4 

6.  Alternate  layers  of  sand  and  gravel 3  6 

The  strata  of  these  exposures  are  very  irregular,  running  from 
sand  to  gravel  and  vice  versa.  The  predominating  dip  of  the 
strata  is  to  the  south.  The  exposures  at  the  south  side  of  this  pit, 
if  properly  mixed,  will  make  a  very  good  road  material,  but  at  the 
north  side  the  material  is  too  fine. 

Some  250  yards  to  the  northeast  of  the  Black  pit  is  the  Young 
gravel  pit,  where  the  following  section  was  obtained : 


Srrtitni  lit  Yottntf  Grnirl  Pit. 

Feet.  Inches. 

1.  GraveUy  soil   1  2 

2.  Dirty  gravel   2 

3.  Smooth,  round  gravel  mixed  with  lino  sand 1  8 

4.  Sandy  clay   1 

5.  Medium  sized  gravel  with  some  little  coarse  sand 2+ 


•   • 


Northeast  of  the  Young  gravel  pit,  and  located  in  the  northwest 
quarter  of  section  25,  is  the  Goeglein  gravel  pit.  The  following 
section  was  obtained  at  this  pit: 
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Section  at  Ooeglein  Gravel  Pit. 

Feet.        Inches. 

1.  Red,  sandy,  gravelly  clay i  to  r» 

2.  Gravel    i  to  2 

3.  Sand    9 

4.  Gravel  and  sand 1  

5.  Sand  and  gravel 1  H 

6.  (Doarse  gravel  ^  to  8 

7.  Fine  gravel  and  sand 2  9 

The  foregoing  section  was  taken  at  the  north  side  of  the  pit. 
Stratum  number  4  dips  to  the  west  and  runs  into  sand  and  dirty 
gravel  at  the  east  end  of  the  pit  At  the  south  side  of  the  pit, 
which  is. only  some  20  feet  away,  the  exposed  material  is  much 
coarser,  forming  on  the  whole  a  very  good  material  for  road  pur- 
poses. 

To  the  northwest  from  the  Goeglein  pit,  and  just  across  the  sec- 
tion line  in  section  26,  is  the  Schausee  gravel  pit.  This  pit  lies 
at  the  north  side  of  the  wide  ridge.  The  following  section  was 
obtained  at  this  pit: 

Section  at  Schausee  Gravel  Pit. 

Feet.         Jnchca. 

1.  Sandy,  gravelly  and  reddish  soil 1  *» 

2.  Fine  gravel  and  sand 4 

3.  Clay  streak (• 

4.  Sand  and  fine  gravel;  2  parts  sand  to  1  part  gravel 4 

5.  Fine  gravel  and  sand 2+ 

Northeast  of  the  Goeglein  pit  and  east  of  the  Maysville  road, 
in  the  northwest  quarter  of  section  25,  is  the  Meyer  gravel  pit. 
The  following  section  was  obtained  at  this  pit: 

Section  at  Meyer  Gravel  Pit. 

Feet.         Inches. 

1.  Sandy  soil    2  to  3 

2.  Gravel  and  sand  variable 1  0 

3.  Fine  gravel  and  sand 2 

4.  Coarse  sand 9 

5.  Angular  gravel    8 

6.  Fine  gravel  2 

North  of  the  Meyer  pit,  in  the  southwest  quarter  of  section  24, 
is  the  Caster  gravel  pit.  A  great  deal  of  gravel  has  been  taken 
from  this  pit,  but  at  the  time  of  the  examination  the  ex])osiiros 
were  covered  with  loose  soil,  making  it  impossible  to  examine 
thoroughly  the  various  strata. 
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Followinff  the  ridge  to  the  northeast  very  few  dej^osits  of  sand 
and  irravel  were  found.  In  the  northeast  quarter  of  the  northeast 
quarter  of  seetion  18,  and  in  the  northwest  quarter  of  the  north- 
west quarter  of  section  17  (31  N,,  14  E.)  occurs  a  small  deposit. 
Some  gravel  was  taken  from  this  deposit  years  ago,  but,  the  ma- 
terial being  of  an  inferior  quality,  the  pit  was  abandoned. 

Following  the  lower  and  less  conspicuous  ridge  to  the  northeast 
another  deposit  is  foimd  in  the  southwest  quarter  of  the  southwest 
quarter  of  section  4  (31  "N".,  14  E.).  At  this  point  occurs  the 
Miller  gravel  pit,  which  lies  at  the  side  of  the  ridge.  Here  the 
following  section  was  obtiiincd : 

Section  at  Miller  Gravel  Pit. 

Feet.         Inches. 

1.  Black  sand    2  to  3 

2.  Coarse  gravel   1  8 

3.  Sand  and  fine  gravel 2 

4.  Covered  to  blue  clay 4 

The  foregoing  section  was  obtained  at  the  south  side  of  the  pit. 
Some  200  yards  northeast  of  the  Miller  pit  is  the  abandoned  Rurtz 
pit.  This  pit  is  located  at  the  eastern  extremity  of  this  deposit. 
Farther  to  the  north^  in  tlie  southeast  quarter  of  the  northeast 
quarter  of  section  4  (31  N.,  14  E.)  is  the  Wilbur  gravel  pit. 
This  pit  is  in  a  small  ridge  w^hich  lies  at  the  base  of  the  slope  lead- 
ing back  toward  the  road.  Here  the  ridge  is  very  marked.  The 
following  section  was  obtained : 

Feet.         Inchva. 

1.  Gravel  and  sandy  soil 2  to  3 

2.  Fine   sand    1  2 

3.  Alternate  layers  of  tine  sand  and  tine  gravel 3 

This  section  was  taken  at  the  western  end  of  the  pit. 

Farther  to  the  nortlieast,  in  the  northwest  quarter  of  section  3 
(31  X.,  14  E.),  is  the  Werts  gravel  pit.  This  lies  farther  down 
on  the  gentle  slope  of  the  ridge,  which  is  also  true  of  quite  a  num- 
ber of  pits  in  this  locality.  In  a  way  it  seems  as  though  the  shore 
line  of  the  interglacial  Maumee  Lake  receded  some  50  yards  or 
more  and  then  remained  stationary  for  some  time,  building  a 
small  secondary  beach.  The  deposits  of  this  immediate  locality 
seem  to  occur  in  this  small  secondary  ridge. 

Following  this  beach  farther  to  the  northeast  the  next  deposit  is 
found  in  Maysville,  in  the  southwest  quarter  of  section  28  (32  N., 
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14  E.).  The  deposit  occurs  in  the  northeastern  part  of  the  town- 
ship and  south  of  the  MavsviUe  road  and  east  of  the  cemeterv. 
At  this  point  the  following  section  was  obtained : 

Ftti.        Inchet. 

1.  Sandy,  graveUy  soil 1  2 

2.  Fine  gravel  1 

3.  Coarse  gravel  and  sand 1  4 

4.  Pine  gravel  and  coarse  sand 2  3 

The  foregoing  section  was  obtained  at  the  north  end  of  the  pit. 
The  strata  in  general  dip  toward  the  north.  Aside  from  the  fine 
sand  found  here  and  there  in  this  deposit  the  material  is  well 
suited  for  road  purposes. 

From  this  point  on  to  the  northeast  the  ridge  is  less  conspicuous 
and  is  broken  in  a  number  of  places  by  small  streams.  The  high- 
est points  of  the  ridge  are  some  10  or  15  feet  above  the  adjoining 
lowlands,  while  farther  to  the  southwest,  in  township  31  north, 
ranges  13  and  14  east,  the  ridge  was  well  defined,  with  an  average 
height  of  some  25  or  more  feet.  It  is  a  notable  fact  that  as  the 
height  of  the  ridge  decreases  there  are  fewer  sand  and  gravel  de- 
posits. 

Near  the  center  of  the  northwest  quarter  of  section  23  (32  X., 
14  E.)  is  the  Zimmer  gravel  pit.  This  deposit  occurs  in  the  south 
side  of  the  ridge,  which  is  some  15  feet  wide  at  this  point.  At 
this  pit  the  following  section  was  obtained : 

Section  at  Zimmer  Gravel  Pit. 

Feet,        Inches. 

1.  Gravelly  soil  2  to  3 

2.  Fine  sand   . .  6 

3.  Fine  gravel 2 

4.  Fine  sand    . .  7 

5.  Fine  gravel   1  8 

G.  Covered  to  bottom  or  the  pit. 

To  the  northwest  of  Hall's  Corner,  near  the  center  of  section  13 
(32  N.,  13  E.),  is  the  Hall  gravel  pit.  From  it  the  following  sec- 
tion was  obtained : 

Feet.        Inches. 

1.  Gravelly  soil   2  to  4 

2.  Gravel  and  coarse  sand  mixed 1  r» 

3.  Sand  streak    2 

4.  Gravel  lying  in  thin  layers  and  dipping  to  the  noi-rii 

at  an  angle  of  about  45  degrees 5 

The  foregoing  section  was  taken  at  the  west  end  of  the  pit. 
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To  the  north  and  east  the  material  is  much  finer,  with  a  higher 
percentage  of  sand.  Farther  to  the  west  it  is  somewhat  coarser, 
and  in  the  main  is  an  excellent  material  for  road  purposes.  The 
gravel  is  highly  washed,  hard  and  angular.  Along  the  north  side 
of  the  deposit  there  is  a  streak  of  quicksand  eight  inches  in  thick- 
ness.    The  prevailing  dip  of  the  strata  is  to  the  north. 

In  sections  6  and  7  (32  N.,  15  E.)  there  are  a  few  small  de- 
posits. Some  little  gravel  has  been  taken  from  these  deposits,  but 
at  the  time  of  examination  the  strata  were  covered  with  soil. 

As  is  seen  from  the  foregoing  discussion,  the  larger  part  of  the 
sand  and  gravel  deposits  lie  near  the  southwest  end  of  the  Mays- 
ville  beach.  In  general  this  beach  extends  as  a  broken  ridge  from 
Lakeside,  in  the  city  of  Fort  Wayne,  to  the  Ohio  State  line  at  the 
northeast  comer  of  Scipio  Township.  The  gravel  found  in  this 
ridge  lies  wholly  to  the  south  of  its  center.  At  the  center  of  the 
ridge  some  sand  occurs,  but  in  going  farther  from  the  ridge  to  the 
northwest  this  sand  is  soon  displaced  by  a  dark,  clayish  soil. 

The  ridge  lying  to  the  south  of  the  Maumee  Lake  bottom  is  not 
so  distinct  as  the  one  to  the  north.  This  ridge  is  known  as  the 
Van  Wert  ridge.  The  highest  portion  is  found  south  and  south- 
east of  New  Haven.  In  following  it  to  the  southeast  its  height 
greatly  diminishes  and  its  width  increases.  On  reaching  the 
southeastern  part  of  the  county  this  ridge  is  very  low  and  incon- 
spicuous, and  a  large  gap  occurs  in  it  where  it  is  crossed  by  the 
Big  Flatrock  Creek  in  the  south  half  of  township  30  north,  ranges 
14  and  15  east.  Very  little  gravel  occurs  in  this  ridge.  West  of 
Big  Flatrock  Creek  some  two  miles,  at  the  end  of  the  broken  ridge, 
there  is  found  a  small  deposit  of  sand  and  gravel.  The  Tilman 
gravel  pit  is  located  at  this  point. 

East  of  Little  Rock  Creek,  at  the  Dudgeon  pit,  some  gravel  has 
been  removed.  Farther  to  the  east,  in  section  3  (29  N.,  15  E.) 
a  larger  deposit  is  found.  Two  gravel  pits  are  located  in  this  sec- 
tion— the  Roswim  pit,  in  the  northwest  quarter  of  the  section,  and 
the  Summers  pit,  near  the  center  of  the  section. 

At  the  Roswim  pit,  in  the  northwest  quarter  of  section  3  (29 
N.,  15  E.),  the  following  section  was  obtained: 


296  REPORT    OF    STATE    GEOLOGIST. 

Section  at  Roawim  PU, 

Feet.        Inches. 

1.  Gravelly  clay   1    to    6 

2.  Washed  gravel,  running  from  the  size  of  small  shot  at 

the  top  to  the  size  of  marbles  at  bottom 3 

3.  Fine  gravel  and  coarse  sand 2 

4.  Brick  colored  clay 1 


•  • 


•   • 


The  foregoing  section  was  made  at  the  center  of  the  south  side 
of  the  pit. 

In  a  general  way  the  upper  half  of  these  deposits  is  composed  of 
coarse  and  the  lower  half  of  finer  material.  The  gravelly  day  on 
lop  of  the  deposit,  when  mixed  with  sand  and  gravel,  makes  ex- 
cellent road  material,  there  being  enough  clay  to  pack  the  sand  and 
gravel. 

To  the  south  of  this  pit,  in  sections  10  and  15  (29  N.,  15  E.), 
three  well-defined  kames  are  found.  Each  of  these  crosses  the 
state  line  and  extends  a  mile  or  two  into  Ohio.  The  first  kame 
to  the  north  crosses  the  state  line  near  the  center  of  the  south  half 
of  the  fractional  part  of  section  11.  From  a  point  near  the  cen- 
ter of  the  northwest  quarter  of  section  10  it  extends  toward  the 
southeast  to  the  distance  of  two  miles  or  more,  as  reported  by  the 
farmers  in  the  neighborhood.  It  was  also  reported  that  Mr. 
Baker  had  opened  a  sand  and  gravel  pit  near  the  western  end  of 
this  kame.  On  the  whole,  the  material  in  this  kame  is  much  finer 
than  that  found  to  the  north  in  the  Van  Wert  ridge. 

One-fourth  of  a  mile  to  the  west  of  the  state  line  there  is  a 
slight  break  in  this  kame.  To  the  south  of  this  a  quarter  of  a 
mile  or  more  is  a  second  kame,  extending  to  the  southeast,  but  not 
so  long.  It  has  an  average  height  of  about  five  feet,  the  one  on  the 
north  being  somewhat  higher. 

A  half  mile  to  the  south  lies  a  third  kame,  running  in  the  same 
general  direction  as  the  two  to  the  north,  but  somewhat  longer 
than  either  of  these.  This  third  kame  extends  to  the  northwest 
into  section  16  and  is  reported  to  extend  about  two  miles  into 
Ohio.  The  west  end  of  this  kame  is  somewhat  broken  and  is  from 
tliree  to  five  feet  in  height.  It  seems  to  be  composed  almost  en- 
tirely of  sand.  The  following  well  sections  from  a  well  near  the 
state  line  will  give  in  a  general  way  the  structure  of  this  kame: 

Feet. 

1.  Soil    4 

2.  Sand    4+ 
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Township  SI   North,  Bunges  12  and  IS  EaM,  and  S2  Norths 

Ran/jes  I4.  and  15  East. 

Considerable  sand  and  gravel  is  foirnd  along  the  banks  of  the 
St.  Joseph  Eiver,  lying  some  10  to  30  feet  above  present  drainage. 
The  larger  part  of  this  deposit  lies  in  the  bank  to  the  east.  This 
is  especially  true  of  tlie  deposits  found  in  31  north,  ranges  12  and 

13  east^  Farther  to  the  north,  however,  the  deposits  are  in  the 
main  on  the  west  side  of  the  stream.  This  sand  and  gravel  was 
deposited  along  the  stream  by  the  high  waters  of  interglacial  times. 
The  deposits  are  stratified,  with  considerable  cross-bedding  and 
imconformity.  JjcIow  is  given  more  or  less  detailed  discussion  of 
these  deposits,  beginning  with  the  Bair  sand  pit,  which  is  found 
just  west  of  the  St  Joseph  River  in  the  northwest  quarter  of  the 
northwest  quarter  of  section  5  (32  N.,  14  E.),  and  following  the 
stream  south  to  the  city  of  Fort  Wayne. 

At  the  Bair  pit  but  little  material  has  been  removed.  The  de- 
posits consist  almost  wholly  of  sand,  having  a  thickness  of  seven 
or  more  feet.  The  soil  in  the  immediate  vicinity  of  this  pit  is 
quite  sandy.  Southwest  from  the  Bair  pit,  near  the  center  of  the 
east  side  of  section  6  (32  N.,  14  E.),  considerable  sand  and  gravel 
is  foimd.  At  the  east  side  of  this  deposit  the  sand  has  a  thickness 
of  4rf-  feet^  Following  the  deposit  to  the  northwest,  it  thickens, 
having  a  total  thickness  of  more  than  six  feet  at  its  center  and 
gradually  thinning  to  the  northwests  The  width  of  the  deposit 
east  and  west  runs  from  50  to  350  yards.  Northwest  of  the  de- 
posit the  soil  and  subsoil  consist  of  a  gravelly  clay.  Across  the 
river  from  this  dcjK>sit,  north  of  the  wagon  road  and  east  of  the 
Wabash  Railroad,  in  the  southeast  quarter  of  section  0   (32  N., 

14  E.),  there  occurs  a  light  deposit  of  highly  washed  gravel.  This 
deposit  lies  only  a  few  feet  above  the  level  of  the  stream,  and  dur- 
ing high  waters  tlie  pit  is  flooded.  In  this  way  considerable  mud 
is  mixed  with  the  gravel.  Just  south  of  this  deposit  some  200 
yards  occurs  a  well-defined  sand  ridge. 

Following  the  stream  to  the  south  another  deposit  is  found  in 
the  northwest  quarter  of  section  7  (32  N.,  14  E.).  This  deposit 
lies  on  the  west  side  of  the  stream.  The  following  section  was  ob- 
tained at  the  east  end  of  the  pit : 
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Feet.         Inches. 

1.  Sand 2 

2.  Sand  and  gravel  4  G 

3.  Sand  with  some  fine  gravel 8 

4.  Sand  and  fine  gravel 4 

The  gravel  in  tJhis  deposit  is  very  hard  and  angular,  and  lies  in 
a  ridge  about  300  yards  long,  running  from  east  to  west.  Across 
the  stream  at  a  distance  of  some  400  yards  occurs  a  well-marked 
sand  hill. 

To  the  southwest,  in  the  northeast  quarter  of  section  12  (32  N., 
13  E.),  occur  a  number  of  sand  hills.  These  deposits  are  found 
in  main  just  north  of  the  wagon  road  and  near  the  east  boundary 
line  of  section  12,  the  wagon  road  crossing  one  of  these  sand 
knolls.     Little,  if  any,  gravel  is  found  in  these  deposits. 

North  and  northeast  of  Hursh  Postoffice  for  a  distance  of  a 
quarter  of  a  mile  or  more  sandy  soil  predominates.  Across  the 
stream  from  Hursh  PostoiBce  the  bank  is  high  and  composed  of 
gravelly  clay.  Following  the  stream  to  the  southwest,  the  next  de- 
posit is  found  near  the  center  of  the  south  half  of  section  11  (32 
N.,  13  E.).  This  deposit  is  divided  by  a  small  stream  into  two 
knolls.  It  seems  as  though  near  the  mouths  of  tlie  small  side 
streams  was  a  very  favorable  place  for  the  deposition  of  the  sand 
and  gravel.  It  ia  quite  probable  that  the  present  small  streams 
mark  the  sites  of  larger  interglacial  side  streams,  and  that  during 
interglacial  times  there  was  a  body  of  comparatively  still  water 
just  above  and  below  the  mouths  of  these  side  streams,  forming 
favorable  conditions  for  the  deposition  of  sand  and  gravel.  At 
this  particular  point,  however,  the  deposit  is  not  very  heavy,  as  i.^ 
seen  by  the  following  section : 

Fctt. 

1.  Sand  2  to  4 

2.  Gravel    4 

The  gravel  is  very  hard  and  shows  evidence  of  much  washing. 

The  next  deposit  along  the  stream  is  found  at  Leo,  near  the 
south  side  of  section  15  (32  N.,  13  E.).  The  following  well  sec- 
tion was  reported  at  Leo  by  J.  J.  Lantz : 

Section  of  Well  at  Leo.  ^^^^         j^^^^^ 

1.  Sand,  gravel  and  clay  mixed :\ 

2.  Sand    7 

3.  Gravel   10 

4.  Quicksand    1  6 

6.    Blue  clay  2 
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Just  south  of  the  cemetery  at  Leo  there  is  an  old  abandoned 
gravel  pit  on  Henry  Hosier's  place  where  the  following  section  was 
obtained : 

Feet.        Inches. 

1.  Sand    2  6 

2.  Gravel   « 

Just  north  of  the  mill  dam  some  gravel  was  removed  years  ago, 
but  at  present  the  pit  is  closed  and  the  deposit  is  covered  with  soil. 
Following  the  stream  south  to  the  center  of  section  32  (32  N.,  13 
E.)  we  reach  the  Kryder  gravel  pit.  This  deposit  lies  back  of 
the  narrow  flood  plain  of  tlie  river  and  at  the  edge  of  the  second 
river  bottom,  just  south  of  a  small  side  stream.  At  this  point  the 
following  section  was  obtained : 

Section  at  Kryder  (irarel  Pit. 

Feet.        Inehet. 

1.  Sandy  clay  2  to  3 

2.  Fine  sand   6 

11.     Streaks  of  sand  and  jj^ravel 1  2 

4.  Fine  gravel    2 

5.  Fine  sand  0    to      2 

(5.     Gravel  and  sand 5+ 

At  the  west  end  of  this  pit  the  gravel  is  much  coarser  and  con- 
tains few  clay  balls.  The  stratification  is  very  irregular,  the 
strata  lying  in  basins.  At  the  oast  end  of  the  exposure  a  number 
of  sand  wedges  occur.  To  the  west  of  the  wagon  road  the  deposits 
nin  into  sand. 

In  and  about  Leo  sandy  soil  predominates,  running  back  to  a 
distance  of  a  quarter  to  half  a  mile.  At  this  point  the  sandy  soil 
changes  gradually  into  a  j^'.andy  clay  and  finally  into  a  pure  clay 
soil. 

Across  the  river  from  the  Kryder  pit  is  the  Schwartz  sand  and 
gravel  pit,  where  the  following  section  was  obtained : 

Feet. 
L     Sand    3 

2.  Fine  gravel  and  sand 2 

3.  Plastering  sand   4 

The  material  at  this  point  is  entirely  too  fine  for  road  purposes. 
The  sand  in  this  ridge  changes  to  clay  in  coming  to  the  east.  The 
line  of  demarcation  iM^twren  the  sand  and  clay  soil  is  a  very  irregu- 
lar one.  No  effort  was  made  toward  its  delineation  on  the  accom- 
jmnying  map,  the  boundary  of  the  deposit  being  shown  only  in  a 
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general  way.     This  is  not  only  true  of  this  particular  deposit  but 
also  of  the  various  deposits  indicated  on  the  map. 

Following  the  stream  to  the  south  some  few  deposits  are  found 
along  its  course  in  section  27.  At  the  abandoned  pit  on  the  John 
Smoker  place  some  gravel  was  removed  years  ago.  West  from 
this  point  and  on  the  opposite  side  of  the  stream  is  the  J.  Arnold 
gravel  pit,  located  in  the  southeast  quarter  of  the  northeast  quarter 
of  section  28  (32  'N.,  13  E.).  At  this  pit  the  following  section 
was  obtained : 

Section  at  J.  Arnold  Gravel  Pit, 

Feet.        Inches. 

1.  Sandy  soil  with  gravel 2 

2.  Gravel  and  sand  mixed 2  2 

3.  Sand  with  few  gravel 1 

4.  Gravel  and  sand 1 

5.  Sand    2  4 

0.  Gravel  and  sand 2  4 

7.     Sand  mixed  with  gravel 1 

Considerable  gravel  has  been  removed  from  this  pit,  it  having 
been  open  for  12  or  more  years.  The  coarser  parts  of  the  deposit 
when  used  alone  make  a  very  good  road  gravel,  but  If  the  coarser 
parts  are  mixed  with  sand  and  fine  gravel  the  material  is  too  fine 
for  the  best  road  material.     All  of  it  should,  therefore,  be  screened. 

One-half  mile  to  the  west  of  the  Arnold  pit  is  the  town  of  Cedar- 
ville.  Considerable  sand  and  gravel  is  found  in  and  about  this 
place,  the  sand  having  an  average  thickness  of  about  20  feet.  Be- 
low this  sand  and  gravel  occurs  a  hard,  blue  clay.  The  sandy  soil 
runs  north  of  the  town  to  a  distance  of  about  20  rods,  where  it  is 
displaced  by  clay  soil.  As  is  shown  on  the  accompanying  map, 
quite  a  heavy  deposit  of  sand  and  gravel  is  found  in  the  angle 
formed  by  Cedar  Creek  and  St.  Joseph  River.  The  following 
well  section  was  reported  50  yards  northwest  of  the  Arnold 
gravel  pit: 

Feet.         InchvH. 

1.  Sandy  soil   1  (i 

2.  Gravel    10 

3.  Sand    2 

4.  Gravel    10 

Near  the  mouth  of  Cedar  Creek  and  on  the  east  side  of  the  St. 
Joseph  River  is  an  abandoned  gravel  pit  on  James  Zehender's 
farm.     The  following  section  was  reported  : 
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Feet.        Inches. 

1.  Rich,  sandy  soil 2  to  3 

2.  Gravel   6 

3.  White,  hard  pan   ^ 

South  of  the  Zehender  pit  and  on  the  same  side  of  the  stream 
a  number  of  small  sand  knolls  are  found.  This  is  especially  true 
of  the  south  half  of  section  32  (32  N.,  13  E.).  Near  the  center 
of  this  section  is  the  ITotestine  gravel  pit.  The  following  section 
was  reported : 

Feet. 

1.  Sand  and  gravel 1  to    3 

2.  Gravel 8  to  12 

An  examination  of  this  gravel  showed  it  to  be  a  hard  granite 
gravel  mixed  with  some  little  sand  and  clay,  the  average  size  being 
about  as  large  as  lima  beans.  Near  the  river  the  gravel  and  sand 
are  displaced  by  a  clay  deposit,  indicating  that  the  gravel  does 
not  underlie  the  lowlands,  but  that  it  is  a  mere  pocket  confined  to 
the  base  of  the  hills.  This  deposit  is  poorly  stratified.  On  the. 
hill  to  the  east  and  just  west  of  the  road  the  sand  ridge  culminates 
in  a  high  sand  hill,  on  which  there  is  an  old  cemetery.  This  de- 
posit of  sand  is  probably  20  or  more  feet  in  thickness.  Gravel 
was  reported  underneath  the  sand. 

In  the  southeast  quarter  of  the  southeast  quarter  of  section  18 
(32  N.,  13  E.)  is  the  Ilollopeter  gravel  pit.  This  deposit  lies 
onlv  a  few  feet  alx^ve  the  level  of  Cedar  Creek  and  forms  a  small 
ridge  running  from  west  to  east  in  the  lowlands.  The  high  banks 
north  and  south  of  the  river  valley  at  this  point  are  composed  of 
a  tough,  bluish  clay.  The  sand  and  gravel  deposits  at  this  point 
seem  to  he  confined  to  the  valley  of  Cedar  Creek. 

Following  the  river  to  the  southwest  into  township  31  north, 
range  13  east,  a  numl)er  of  small  deposits  are  found  in  this  town- 
ship. In  the  southeast  quarter  of  the  southwest  quarter  of  section 
4  (31  N.,  13  E.)  and  on  the  north  bank  of  the  river  lies  the  Cook 
gravel  pit,  where  the  following  section  was  obtained : 

Feet. 

1.  Sandy   soil    2  to  4 

2.  Sand  and  gravei 8 

The  lower  part  of  the  exposure  reveals  a  number  of  cross  beds. 
The  gravel  is  hard,  highly  washed,  round  and  well  suited  for  road 
purposes.     It  is  impossible  to  judge  accurately  as  to  the  extent  of 
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this  deposit.     The  probabilities  are,  however,  that  it  is  only  a 
small  pocket. 

In  the  southeast  quarter  of  section  8  (31  N.,  13  E.)  is  the  Mar- 
tin gravel  pit,  at  which  the  following  section  was  reported : 

Feet.'       Inchet. 

1.  Sand  and  clay  mixed 2  6 

2.  Clay  and  gravel 15 

The  gravel  in  this  deposit  is  composed  of  granite,  slate  and 
sandstone  mixed  with  quite  a  number  of  clay  balls  having  a  diam- 
eter of  two  to  eight  inches.  This  clay,  together  with  the  slate 
gravel,  makes  the  deposit  a  fairly  good  road  material.  Farther  to 
the  south,  in  the  southwest  quarter  of  section  17,  is  the  abandoned 
Ashley  gravel  pit,  from  which  the  following  section  was  obtained : 

Section  at  Ashley  Gravel  Pit. 

Feet. 

1.  Sand    3 

2.  Yellow  clay  1 

3.  Gravel   4 

4.  Clay  1+ 

At  the  residence  of  T.  H.  Ashley  the  following  well  section  was 
reported : 

Feet. 

1.  Sand    10 

2.  Clay  10 

3.  Quicksand    10 

Bed-rock  was  struck  at  a  depth  of  140  feet.  To  the  west  of  this 
place,  between  the  residence  and  the  river,  very  Ifttle  sand  is 
found.  The  hills  are  low  and  composed  principally  of  clay.  At 
places  the  clay  is  mixed  with  some  little  sand. 

Following  the  east  bank  of  the  stream  south  from  the  Ashley 
pit  to  Fort  Wayne  there  is  a  more  or  less  continuous  deposit  of 
sand  and  gravel,  the  sand  predominating,  with  here  and  there 
small  sand  knolls.  To  the  northwest  of  the  Ashley  pit,  in  the 
southwest  quarter  of  section  7  (31  'N.,  13  E.),  is  the  Aumen  gravel 
pit,  where  the  following  section  was  obtained : 

Ft€t.         Inches. 

1.  Sand  soil  with  few  gravel 2  to  3 

2.  Gravel  and  sand  mixed 5  G 

3.  Blue  clay   6 

The  gravel  in  this  deposit  is  hard,  roundish,  highly  waslied  nnd 
ranging  in  size  from  that  of  a  small  sliot  to  that  of  a  small  marble. 
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On  the  whole  this  deposit  makes  a  very  good  road  material,  but 
unfortunately  the  deposit  is  limited  in  extent. 

Northwest  of  tlie  Aumen  gravel  pit,  in  the  southwest  quarter 
of  section  5,  is  the  Bannet  gravel  pit.  At  this  pit  the  following 
section  was  obtained : 

Feet, 

1.  Clay   4  to  5 

2.  Fine  gravel  and  sand i 

The  material  is  not  suitable  for  road  purposes,  and  I  would  ad- 
vise the  discontinuation  of  its  use  as  long  as  better  gravel  is  avail- 
able. 

Following  this  stream  across  into  township  31  north,  range  12 
east,  considerable  sand  and  gravel  is  found  along  the  stream  in  the 
southeast  part  of  the  township.  In  the  northeast  quarter  of  sec- 
tion 25  and  on  the  east  side  of  the  river  is  the  Blake  gravel  pit,  a 
section  of  which  is  as  follows : 

Feet. 

1.  Sandy  clay,  which  becomes  very  hard  during  the  summer  when 

exposed    2  to  3 

2.  Gravel  with  Irregular  discontinuous  streaks  of  sand 2 

The  gravel  is  highly  washed  and  makes  a  fairly  good  road  ma- 
terial. This  deposit  lies  in  the  lowland,  which  is  only  a  few  feet 
above  the  river,  and  extends  to  the  southwest  a  quarter  of  a  mile. 
It  is  quite  probable  that  the  level  stretch  of  land  is  underlain  with 
gravel. 

To  the  northwest  of  the  pit  along  the  small  stream  and  near  the 
Robinson  Park  street  car  line  there  is  an  exposure  of  sand  and 
gravel.  To  the  southwest  of  the  Blake  gravel  pit  a  distance  of 
half  a  mile  is  the  Rudisell  pit,  where  the  following  section  was  ob- 
tained : 

Section  at  Rudisell  Gravel  Pit, 

Feet. 

1.  Gravelly  clay   2  to  3 

2.  Gravel  mixed  with  clay 2 

3.  Fine  sand 1  to  2 

4.  Gravel   1  to  2 

5.  Sand  and  gravel   4 

A  short  distance  to  the  southeast  of  this  pit  there  is  a  high  sand 
ridge  running  from  the  northeast  to  the  soutliwest  and  divided  into 
two  parts  by  a  small  stream.     The  sand  is  10+  feet  in  thickness, 
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running  into  quicksand  near  the  base  of  the  ridge.     On  the  whole 
the  sand  is  very  fine. 

In  the  southeast  quarter  of  section  25  (31  N.,  12  E.)  is  the 
Hayden  gravel  pit.  South  of  this  pit  occurs  a  number  of  sand 
hills,  and  in  the  southeast  quarter  of  the  south\^est  quarter  of  sec- 
tion 25  is  the  large  Hanna  pit.  This  pit  is  found  near  the  base 
of  the  hill.  Considerable  gravel  has  been  removed.  On  the  whole 
it  makes  a  very  good  road  material.  Farther  to  the  south,  near  the 
Institute  for  the  Feeble-Minded,  are  a  number  of  small  sand  hills 
and  gravel  deposits.  To  the  west  of  this  point,  and  lying  in  the 
lowlands,  is  a  small  eskar.  Considerable  gravel  has  been  taken 
from  this  deposit  The  following  section  was  obtained  at  thi?^ 
point : 

Feet.        Inches. 

1.  Sandy  soil   2  to  a 

2.  Coarse  gravel  mixed  with  sand 5  G 

3.  Coarse  sand  and  fine  gravel 1 

4.  Small  gravel  mixed  with  some  little  sand 1+ 

The  gravel  found  in  stratum  number  2  in  the  foregoing  section 
makes  an  excellent  road  gravel.  It  is  highly  washed,  round  and 
very  hard,  with  enough  clay  mixed  through  it  to  pack  it  well.  In 
the  lower  strata  the  gravel  is  not  so  highly  washed.  South  of  the 
Institute  for  the  Feeble-Minded,  and  following  the  bank  to  the 
east,  to  the  Maysville  ridge  there  is  a  continuous  deposit  of  sand 
and  gravel.  Along  the  bank  in  the  southwest  quarter  of  section 
36  (31  N.,  12  E.)  the  following  section  was  obtained: 

Feet.         IncTua. 

1.  Sandy  soil   0  to  2 

2.  Clay  mixed  witli  gravel 4 

3.  Sand    2 

4.  Sand  and  gravel  1  G 

5.  Sand    2  2 

(>.  Sand  and  fine  gravel G 

7.  Covered  to  bottom  of  pit 

On  Mr.  Phillips's  lot  in  the  city  of  Fort  Wayne,  near  the  cen- 
ter of  the  southwest  quarter  of  section  30,  there  is  an  exjx>snro  of 
two  to  three  feet  of  sandy  soil,  under  which  there  is  a  deposit  of 
clay  and  gravel  two  or  more  feet  in  thickness. 

Along  the  second  road  south  of  the  Institute  for  the  Feeble- 
Minded  a  section  was  ol)tained,  as  follows: 
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Feet.        If%oh€B. 

1.  Sand    1  to  5 

2.  Heavy  sand  mixed  with  clay  which  hardens  when  ex- 

posed   2  4 

3.  Fine  gravel  and  sand,  unstratified 3+ 

In  general  the  gravel  of  this  deposit  is  not  suitable  for  road 
purposes.     Tf  screened  it  would  make  a  good  brick  and  stone  sand. 

In  the  southeast  quarter  of  section  36  (31  N.,  12  E.)  there  are 
a  number  of  sand  knolls  and  ridges  lying  along  the  north  bank 
of  the  river  valley.  A  number  of  exposures  of  this  sand  are  seen 
in  the  road  running  east  and  just  west  of  the  bank.  On  the  north 
side  of  the  old  canal  in  the  south  half  of  section  35  a  few  local  de- 
posits were  observed. 

Aside  from  the  sand  and  gravel  found  along  the  St.  Joseph 
River  there  is  but  little  available  road  material  in  this  township. 
Some  gravel  occurs  at  the  following  points:  In  the  northeast 
quarter  of  section  27,  at  the  Kruse  pit;  southwest  quarter  of  sec- 
tion 15,  on  the  Solomon  place ;  in  the  northwest  quarter  of  section 
15,  on  the  Hauser  farm ;  in  the  southwest  quarter  of  section  33,  on 
the  Pierce  farm,  and  in  the  northwest  quarter  of  section  5,  at  the 
Fritz  gravel  pit. 

Sand  and  Gravel  Deposits  Along  the  St  Mary's  River  in  Town- 
ship 29  North,  Ranges  12  and  IS  East,  and  Toimi- 
ship  SO  North,  Range  12  East, 

Very  little  sand  and  gravel  is  found  along  the  St.  Mary's  River. 
The  predominating  soil  and  subsoil  is  of  a  tough,  bluish  clay,  local- 
ly known  as  hardpan.  In  sections  21  and  28  (29  N.,  13  E.) 
there  is  quite  a  heavy  deposit  of  sand  and  gravel,  the  gravel  pre- 
dominating. There  are  two  gravel  pits  at  this  point,  the  Heaton 
pit  and  the  Wass  pit.  At  the  Heaton  gravel  pit  the  following 
section  was  obtained: 

Feet.        Inches. 

1.  Hard,  yellow  gravelly  soil 2  to  4 

2.  Layers  of  coarse  gravel  and  sand 3  6 

3.  Fine  gravel  and  coarse  sand 3 

The  foregoing  section  was  made  at  the  center  of  the  north  side 
of  the  pit  Stratification  is  well  defined  and  ran  regularly  in  this 
deposit.     In  a  general  way  the  material  becomes  finer  in  going 

30-Gtoloff7. 
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from  the  top  to  the  bottom.     The  following  section  was  taken  at 
the  northeast  end  of  the  pit : 

Feet,  Inches. 

1.  Sandy  clay    2  6 

2.  Gravel  with  few  angular  stones 3 

3.  Fine  gravel  and  coarse  sand 5  6 

A  great  deal  of  gravel  has  been  taken  from  this  pit.  Consider- 
able of  it  is  taken  into  Wells  County.  On  the  whole  the  material 
is  very  valuable  for  road  purposes,  making  a  very  good  gravel  road. 

North  of  the  Heaton  pit  is  the  Wass  pit.  At  this  exposure  the 
material  in  the  main  is  finer  than  in  the  Heaton  pit.  At  the  east 
side  of  the  Wass  pit,  where  the  strata  was  exposed  at  the  time  of 
examination,  there  is  a  marked  difference  between  the  coarse  ma- 
terial found  in  the  upper  half  and  the  finer  material  of  the  lower 
part  The  former  has  a  dip  of  about  30  degrees  to  the  west  Au 
unconformity  occurs  between  the  fine  and  coarse  material.  At  tie 
Wass  pit  the  following  section  was  obtained : 

Feet.        Inches. 

1.  Sandy  clay  1 

2.  Coarse  gravel,  dirty,  mixed  with  small  stone 3  (> 

3.  Fine  gravel  and  coarse  sand 5 

These  two  pits,  the  Wass  and  Heaton  pits,  open  into  the  same 
deposit,  which  lies  in  a  broad  ridge  extending  from  north  to  south. 
To  the  east  of  the  deposit  there  is  a  small  stream,  and  the  slope 
leading  down  from  the  crest  of  the  ridge  to  this  stream  is  rather 
steep.  On  the  west  side  of  the  ridge  the  slope  is  gentle  and  no 
well-defined  line  marks  the  boundary  of  the  ridge. 

In  the  northwest  quarter  of  section  7  (29  N.,  13  E.)  is  the 
Maloon  gravel  pit.  The  following  section  was  obtained  at  this  ex- 
posure : 

Section  at  Maloon  Gravel  Pit. 

Feet.         Inches. 

1.  Gravelly,  sandy  clay 2  to  3 

2.  Layers  of  coarse  and  tine  gravel,  alternating 5  0 

3.  Pine  gravel  with  some  coarse  sand 4  C 

Considerable  gravel  has  been  taken  from  this  pit.  It  is  clean 
and  comparatively  free  from  fine  sand,  making  an  excellent  road 
material.  The  deposit  lies  along  the  bank  leading  down  to  the 
level  land  along  the  river.  The  strata  dip  to  the  northwest  toward 
the  river  at  an  angle  of  30  degrees.     It  seems  to  be  only  a  pocket 
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of  gravel,  evidently  deposited  by  the  high  waters  of  iiiterglacial 
times.  But  little  gravel  is  found  in  township  29  north,  range  12 
east.  The  heaviest  deposits  are  found  at  the  Harbor  pit,  in  the 
northeast  quarter  of  section  12,  and  at  the  Dalinan  pit,  in  the 
southwest  quarter  of  section  8. 

At  the  Harbor  pit  the  following  section  was  obtained: 

Feet.         Inches. 

1.  Gravelly,  sandy  clay 3  4 

2.  Poorly  defined,  alternate  beds  of  coarse  sand  and  gravel.     0 

This  material  is  considerably  finer  than  that  found  at  the  Ma- 
loon  pit.  The  strata  dip  to  the  west  and  northwest.  This  sand 
and  gravel  was  also  deposited  by  the  high  waters  of  interglacial 
times,  and  lies  somewhat  higher  than  the  sand  and  gravel  at  the 
Maloon  pit.  At  the  Dalman  and  ITarbor  pits  the  deposit  was  not 
so  heavy,  and  forms  a  narrow  ridge  running  along  the  west  side 
of  Lost  Creek.  But  little  gravel  has  been  taken  from  this  deposit, 
as  only  four  or  five  feet  lie  above  present  drainage.  The  prevail- 
ing soil  and  subsoil  of  this  township  is  a  tough  clay.  Reported 
well  sections  indicate  that  the  drift  here  runs  from  60  to  80  feet 
in  thickne^-. 

An  abandoned  river  channel  crossing  township  30  north,  range 
13  east,  from  St.  Mary's  River  to  a  point  two  miles  southwest  of 
Xew  Haven,  indicates  that  during  interglacial  times  the  St.  Mary's 
River  left  its  present  channel  in  section  7  (20  T^.,  13  E.)  and 
flowed  to  the  nortli  through  sections  5,  32,  29,  20,  21,  15  and  10 
(30  N.,  13  E.),  emptying  into  the  interglacial  Maumee  Lake  at 
a  point  just  south  of  where  New  Haven  now  stands.  This  chan- 
nel is  very  conspicuous,  having  in  general  a  width  from  a  quarter 
to  half  a  mile,  with  well-defined  banks  rising  in  height  from  15  tx) 
25  feet  above  the  intervening  lowlands.  Further  evidence  of  this 
interglacial  position  of  the  St.  Mary's  River  is  seen  in  the  delta 
formed  at  its  supposed  inouth.  This  delta,  known  as  the  New 
Haven  delta,  has  a  length  cast  and  west  of  four  miles  and  a  width 
north  and  south  of  about  one  mile.  The  outline  of  the  delta  is 
well  defined,  consisting  mainly  in  irregular  banks  extending 
through  sections  7,  8,  5  and  6  (30  N.,  14  E.).  On  the  accom- 
panying map  the  outline  of  this  delta  is  indicated  by  a  dotted  line. 
The  delta  is  compoffed  largely  of  sand  and  fine  gravel,  with  the 
sand  predominating.     A  number  of  small  sand  knolls  occur  near 
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its  eastern  extremity.  One  mile  east  of  the  east  end  of  the  New 
Haven  delta,  in  section  9  (80  N.,  14  E.),  is  the  west  end  of  a  long 
ridge,  locally  known  as  "Irish  Ridge."  Considerable  gravel  is 
found  in  the  west  end  of  this  ridge.  Farther  to  the  east,  as 
previously  stated,  the  ridge  decreases  in  height  and  is  less  con- 
spicuous. 

Two  gravel  pits  occur  in  the  west  end  of  this  ridge,  namely,  the 
Voirol  and  the  Bandolier  pits.  At  the  former  a  section  disclosed 
the  following: 

Section  at  Voiroil  Gravel  Pit. 

Feet.        Inches. 

1.  Gravelly  and  sandy  soil 2  4 

2.  Fine  sand   1  6 

3.  Yellow  clay,  sand  and  gravel  mixed 1  4 

4.  Sand  and  fine  gravel,  poorly  stratified 2  4 

5.  Blue  clay   1 

The  strata  in  this  exposure  are  very  irregular,  no  one  stratum 
running  the  full  length  of  the  exposure.  A  very  marked  uncon- 
formity occurs  between  strata  numbers  3  and  4.  Farther  east  in 
the  exposure  stratum  number  4  runs  into  a  bed  of  sand  which  con- 
tains only  a  few  pebbles.  The  dip  of  the  strata  below  number  3 
is  to  the  east,  while  the  dip  of  the  strata  lying  above  number  3  is 
to  the  northwest.  This  pit  is  near  the  center  of  the  ridge.  A 
great  deal  of  gravel  has  been  taken  from  these  two  pits.  On  the 
northeast  slope  of  the  pit  the  exposure  consists  almost  wholly  of 
gravel  and  coarse  sand,  and  at  this  point  the  strata  lie  in  a  more 
horizontal  position.  Men  working  in  the  pit  at  the  time  of  the 
examination  reported  that  the  deposit  runs  very  irregular,  chang- 
ing abruptly  from  coarse  gravel  to  fine  sand. 

South  of  this  ridge  or  kame  one  and  a  half  miles  is  the  Van 
Wert  ridge,  which  extends  across  the  township  from  the  northwest 
to  the  southeast.  This  ridge  is  very  prominent  at  the  west  side  of 
the  towmship,  but  gradually  decreases  in  height  toward  the  east, 
being  some  four  feet  in  height  at  Four  Comers,  while  at  the  west 
side  of  the  township  it  has  an  average  heiglit  of  about  18  feet 
above  the  adjacent  lowlands.  In  this  township  the  ridge  appears 
to  be  free  from  gravel.  Some  few  conflicting  reports  were  given 
with  reference  to  gravel  deposits  by  the  farmers  along  this  ridge. 
From  observations  made  in  the  field  it  is  safe  to  sav  that  but  little, 
if  any,  gravel  is  found  in  the  ridge  in  this  township. 
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Township  29  North;  Range  11  East. 

The  sand  and  gravel  deposits  are  confined  tx)  the  southwest  cor- 
ner of  the  township,  where  some  four  pits  occur.  In  section  36 
there  is  an  abandoned  gravel  pit  known  as  the  Knight  pit.  At  the 
time  of  the  examination  the  gravel  was  covered  with  soil.  Favor- 
able reports  were  given  with  reference  to  the  quality  of  the  deposit, 
which  is  apparently  15  or  more  feet  in  thickness,  and  lies  in  the 
acute  angle  formed  by  the  small  stream  and  Eight  Mile  Creek. 
Just  north  of  the  Knight  pit,  where  the  wagon  road  leads  down 
to  the  bridge,  gravel  is  exposed.  It  is  quite  probable  that  con- 
siderable gravel  is  found  along  the  banks  of  Eight  Mile  Creek. 
However,  few  openings  have  been  made  into  these  deposits. 

At  the  Wilson  pit,  in  the  northeast  quarter  of  section  30,  some 
little  gravel  has  been  removed.  The  strata  at  this  point  were  also 
covered  at  the  time  of  the  examination.  North  of  the  Wilson  pit, 
across  the  public  road,  in  the  southeast  quarter  of  section  19,  is  the 
McFim  pit.  At  this  place  the  deposit  seems  to  be  a  local  pocket 
located  at  the  end  of  the  point  of  land  between  the  two  small 
streams. 

The  topography  of  this  township  is  quite  broken,  especially 
about  Zanesville  and  along  Eight  Mile  Creek  and  to  the  north 
along  the  Erie- Wabash  channel.  East  of  Zanesville  the  land  lies 
some  875  feet  alwve  sea  level.  The  various  heights  at  this  point 
are  indicated  on  the  map  by  numbers.  This  is  also  true  of  quite 
a  number  of  other  points  in  the  township.  These  lines  of  levels 
were  run  bv  an  aneroid  barometer. 

Another  set  of  numbers  on  the  map  indicate  the  thickness  of  the 
glacial  deposit. 

ToumsJiip  30  North,  Range  11  East, 

The  deposits  of  this  township  are  confined  to  the  banks  of  the 
Erie- Wabash  channel  and  Aboit  Creek.  A  number  of  small  de- 
posits occur  along  the  north  bank  of  the  Wabash  channel,  the  larg- 
est of  which  is  found  in  sections  32  and  33.  The  Ambler,  Blair 
and  Rosseau  pits  occur  at  this  point.  The  following  section  was 
obtained  at  the  Ambler  pit : 

Feet. 

1.  Sou    3 

2.  Gravel  mixed  with  clay 10 
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Farther  to  the  west,  near  the  boundary  line  between  Allen  and 
Huntington  counties,  is  the  Suter  gravel  pit.  This  deposit  con- 
sists of  a  low,  wide  ridge  extending  from  the  county  line  east  half 
a  mile  or  more.     A  section  at  this  pit  showed  as  follows : 

Feet.        Inches. 

1.  Soil  and  gravel 1  6 

2.  Coarse  gravel  4 

3.  Gravel  and  sand 2+ 

This  deposit  is  unstratified  and  much  coarser  than  the  average 
deposit  throughout  the  county.  The  following  well  section  will 
give  an  idea  as  to  the  depth  of  this  deposit : 

Feet.        Inches. 

1.  Soil  and  gravel 1  0 

2.  Gravel   28  6+ 

The  crest  of  this  ridge  is  some  10  or  12  feet  above  the  level  land 
to  the  south.  The  ridge  has  the  appearance  of  a  small  drumlin. 
The  west  end  extends  across  into  Huntington  County  some  50  or 
60  yards.  At  the  northeast  end  of  the  ridge  there  is  a  spur  ex- 
tending northeastward  to  the  hills.  North  of  this  ridge  some 
gravel  has  been  taken  from  near  the  foot  of  the  hills. 

Following  Aboit  Creek  north  there  are  three  or  more  deposits 
along  this  stream  in  this  township — the  Orr  pit,  in  section  20, 
Knepper  pit,  and  the  Stouder  and  Craig  pits.  The  Stouder  and 
Craig  pits,  however,  are  not  directly  along  Aboit  Creek,  but  lie 
half  a  mile  or  so  back  from  the  stream  along  the  banks  of  a  side 
stream.  All  these  deposits  seem  to  be  quite  small,  and  in  the  main 
the  material  is  not  the  best  for  road  purposes. 

To  the  west  of  Aboit  Creek,  in  the  northwest  quarter  of  section 
19,  is  the  abandoned  Esterline  pit. 

Township  St  North,  Range  11  East, 

But  very  little  gravel  is  found  in  this  township.  In  the  north- 
west quarter  of  section  31  is  the  abandoned  McGrath  pit.  Tliis 
deposit  lies  in  the  lowlands,  and  at  the  time  of  the  examination 
the  exposures  were  covered  with  soil.  Tlie  following  section  was 
reported : 

Feet. 

1.  Soil    2  to  4 

2.  Gravel  and  sand 5 

3.  Blue  clay   1+ 
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Near  the  center  of  section  10  a  small  island  of  sand  and  gravel 
occurs.     A  section  of  this  deposit  was  reported  as  follows : 

Feet. 

1.  Clay    3 

2.  Gravel  and  sand 3  to  5 

3.  Bine  clay  1+ 

This  deposit  lies  in  the  lowlands  of  the  lake  region  of  this  town- 
ship. In  general  the  land  of  the  township  is  low  and  swampy, 
with  a  number  of  lakes,  Everett  Lake  being  the  largest 

Toiviiship  82  North,  Range  11  East. 

What  little  gravel  is  found  in  this  township  lies  along  or  near 
Eel  River.  Three  abandoned  pits  occur  near  Old  Hellers  Cor- 
ners. These  are  the  Baxter,  the  Bennett  and  the  Johnson  pits. 
At  the  Johnson  pit  the  following  section  was  obtained : 

Feet, 

1.  Sandy,  gravelly  clay 1  to  2 

2.  Coarse  gravel,  with  lew  streaks  of  flue  gravel  and  coarse  sand . .  2 

3.  Fine  sand  mixed  with  few  gravel 2+ 

There  is  considerable  variation  in  the  character  of  these  de- 
posits. The  following  section  was  obtained  at  the  east  end  of  the 
pit: 

Feet. 

1.  Sandy  soil   1  to  3 

2.  Very  coarse  gravel 9 

The  material  foimd  in  this  deposit  is  probably  the  coarsest  in 
the  county.  A  largo  number  of  boulders  are  mixed  with  the 
gravel,  which  vary  in  size  from  two  to  five  inches  in  diameter. 
In  removing  the  gravel  for  road  purposes  a  number  of  these  boul- 
ders are  thrown  out  at  tlie  pit,  but  quite  a  number  of  the  smaller 
ones  are  hauled  out  and  thrown  upon  the  road,  making  a  rather 
rough  surface. 

A  section  at  the  Bennett  gravel  pit  showed  as  follows : 

Fivt. 

1.  Sandy  loam   1  to  3 

2.  Very  coarse  ^avel 5+ 

The  material  in  this  deposit  is  very  poorly  stratified.  The  dip 
is  to  the  west  at  an  angle  of  15  to  20  degrees.  The  gravel  is  hard, 
roimdish,  variable  in  size,  and  lies  in  a  fairly  well  defined  ridge 
running  from  the  northeast  to  the  southwest,  with  a  total  length 
of  about  half  a  mile.  Considerable  of  the  gravel  taken  from  this 
pit  is  hauled  into  Lake  Township. 
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Township  S2  North,  Range  12  East, 

The  deposits  of  this  township  are  confined  to  the  region  in  and 
about  Hiintertown  and  along  Cedar  Creek.  Heavy  deposits  of 
sand  and  gravel  are  found  in  and  about  Huntertown,  the  sand  pre- 
dominating, in  and  to  the  southwest  of  the  town.  To  the  north 
east  of  Huntertown  the  deposit  contains  more  gravel.  At  the 
Parker  gravel  pit,  which  lies  half  a  mile  northeast,  the  following 
section  was  obtained: 

Section  al  Parker  Gravel  Pit. 

Feet.        Inches. 

1.  Sand  and  gravel 2  to  4 

2.  Sand    1              2 

3.  Ck)arse  gravel  mixed  with  coarse  sand 1 

4.  Fine  and  coarse  gravel  mixed  with  coarse  sand 2             8 

5.  Fine  gravel  with  coarse  sand 3f 

Stratification  is  well  defined  in  this  deposit  The  gravel  is 
hard  and  roundish.  Certain  parts  of  the  deposit,  however,  con 
tain  too  much  sand  to  make  a  good  road  gravel,  and  all  should  be 
screened.  Just  north  of  this  pit,  lying  in  what  seems  to  be  an 
abandoned  channel  of  Cedar  Creek,  occurs  some  four  or  five  sand 
hills.  To  the  northeast,  in  the  northeast  quarter  of  section  9,  in 
the  angle  formed  by  the  small  stream  and  Cedar  Creek,  is  quite  a 
heavy  deposit  of  sand  and  gravel.  On  the  whole,  the  material 
found  at  this  point  is  coarse  and  the  gravel  is  hard,  roundish  and 
highly  washed.  Considerable  gravel  has  been  removed  from  this 
deposit.  The  pit  here  is  known  as  the  Fitch  pit.  One  mile  to  the 
north,  along  Little  Cedar  C^reek,  is  another  pit,  also  known  as  the 
Fitch  pit.  This  lies  east  of  the  creek  and  just  south  of  the  public 
road.     The  following  section  was  taken  at  this  point : 

Feet.        Inches. 

1.  Sand    4 

2.  Sand  and  gravel 5 

3.  Fine  gravel  and  coarse  sand 3 

4.  Streaks  of  sand 1     to      2 

5.  Coarse  sand  and  gravel 8 

0.     Strealcs  of  sand 2 

7.     Coarse  sand  and  gravel 4+ 

From  along  the  west  bank  of  Cedar  Creek  some  little  gravel  has 
been  taken.  To  the  east  of  Big  Cedar  Creek  and  lying  along  the 
public  road  are  also  a  number  of  deposits. 
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Farther  to  the  north,  near  the  county  line,  is  the  Krauter  pit* 
At  this  point  the  land  is  very  broken,  and  in  the  lowlands  along 
the  streams  a  number  of  knolls  and  irr^ular  ridges  are  found. 
These  knolls  and  ridges  usually  contain  considerable  gravel  and 
sand,  the  gravel  predominating. 

A  mile  east  of  this  point  is  "Dutch  Ridge,"  a  very  high,  broken 
ridge  with  an  average  height  of  about  50  feet  above  the  lowlands. 
The  highest  point  in  this  ridge  is  930  feet  above  sea  level,  and  is 
the  highest  point  in  Allen  County.  Tlie  relief  of  the  north  half 
of  this  to^^uship  is  very  broken.  High  banks  are  found  along  the 
sides  of  Little  Cedar  Creek  and  Cedar  Creek.  As  previously 
stated,  it  seems  as  though  Cedar  Creek  at  one  time  left  its  present 
channel  at  the  northeast  comer  of  section  9  and  flowed  to  the  south- 
west, emptying  into  Eel  River.  Later,  however,  and  for  some 
cause  not  yet  fully  determined,  the  stream  changed  from  its  former 
channel  and  turned  to  the  southeast  across  the  second  Erie  mo- 
raine, imiting  with  the  St.  Joseph  River  where  Cedarville  now 
stands.  A  deep  gorge  of  from  30  to  50  feet  has  been  cut  out  by 
this  stream.  Through  the  terminal  moraine  the  banks  of  the  chan- 
nel are  usually  steep  and  irregular,  the  valley  of  the  creek  varying 
in  widtli  from  a  quarter  to  half  a  mile. 

•jf     *     * 

The  following  information  regarding  the  improved  roads  of 
Allen  County  was  furnished  by  Mr.  M.  A.  Ferguson,  Ex-County 
Commissioner : 

One-half,  or  450  miles,  of  the  public  roads  of  Allen  County  are 
gravel  roads  built  by  the  township  trustees  and  volunteer  work  by 
the  farmers,  at  an  average  cost  of  $1,000  per  mile.  These  in- 
clude 50  miles  of  toll  roads  purchased  by  the  county  in  1897  and 
1898.  This  plan  of  road  improvement  was  commenced  in  1887, 
and  has  continued  up  to  the  present  time. 

There  is  a  growin«:  sentiment  among  our  people  in  favor  of 
permanent  macadam  roads,  using  our  gravel  roads  as  a  foundation 
and  finishing  with  broken  stone,  which  would  have  to  be  shipped 
here  at  a  cost  of  $1.00  per  cubic  yard. 

In  the  early  50's  there  were  about  50  miles  of  plank  toll  roads 
built  in  the  county,  but  this  experiment  was  not  a  success.  Later 
there  were  five  gravel  toll  roads  constructed  in  the  county.     The 
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plank  roads  were  abandoned  and  the  gravel  toll  roads  were  finally 
purchased  by  the  county  and  made  free  county  roads.     Since  1896 
there  have  been  185  miles  of  gravel  roads  accepted  by  the  com 
missioners  and  maintained  as  coimty  roads. 

There  liave  been  no  roads  built  in  the  county  under  what  is 
known  as  the  "two-mile  law"  in  the  last  25  years,  and  consequently 
there  are  no  specifications  available  for  building  improved  roads. 

What  I  believe  to  be  the  essential  requisites  for  a  permanent 
road  in  a  level  country,  such  as  we  have  in  this  part  of  the  State, 
are:  First — Thorough  drainage.  Second — Proper  material. 
Hard,  blue  limestone  is  the  only  available  material  to  be  had  in 
this  county  at  a  reasonable  cost  Third — Proper  construction. 
The  roadbed  or  foundation  should  be  rolled  down  with  a  heavy 
roller  until  it  is  compact  and  solid,  and  each  course  of  broken 
stone  should  be  treated  in  the  same  manner.  Two-thirds  of  the 
broken  stone  that  is  usually  used  will  make  a  better  road,  if  ap- 
plied in  this  manner,  than  will  the  full  amount  if  used  as  is  com- 
monlv  the  custom. 


Section    VIII. 

THE  ROADS  AND  ROAD  MATERIALS  OF  PORTIONS 
OF  CENTRAL  AND  EASTERN  INDIANA. 

Embkacing  the  Counties  of  Randolph^  Wayne,  Union,  Fay- 
ette, Franklin,  Rush,  Henby,  Delaware,  Madison,  Han- 
cock, Hamilton,  Tipton,  Clinton  and  Boone. 


By  a.  E.  Taylor. 


The  area  treated  in  this  section  comprises  abont  4,850  square 
miles  of  central  and  eastern  Indiana  and  embraces  the  counties 
above  mentioned. 

In  these  coimties  probably  no  one  factor  has  had  a  greater  in- 
fluence in  making  them  one  of  the  best  agricultural  districts  of 
the  United  States  than  the  improvement  in  roads.  In  every  way 
the  farmer  has  been  benefited  by  this  improvement  Ilis  younge:* 
children  during  the  wet  and  muddy  seasons  formerly  had  to  re- 
main at  home  on  account  of  the  mud,  but  today  find  a  good  path 
to  the  district  school  by  v/ay  of  the  improved  road.  The  older 
children,  wlio  would  have  had  to  leave  the  home  and  its  influence 
and  board  in  town  or  else  discontinue  their  education,  can  now 
drive  with  ease  to  the  high  school  five  or  six  miles  distant.  The 
farmer  himself,  who  formerly  could  not  get  his  crops  to  the  mar- 
ket except  when  the  roads  were  dry,  when  the  market  prices  were 
low  and  work  on  the  farm  was  at  its  maximum,  can  now  put  them 
on  the  market  when  the  prices  are  at  their  best.  Since  the  mar- 
keting and  chores  make  up  the  main  part  of  his  work,  he  can  witli 
comfort  drive  across  the  once  seldom  attempted  barrier  to  his 
neighbors  and  learn  the  secrets  of  their  success,  and  give  his  in 
turn;  and  to  the  Farmers'  Institutes,  where  the  most  practical 
agricultural  problems  of  his  day  are  carefully  considered ;  and 
with  his  family  to  the  neighboring  towns  or  cities  in  order  that  he 
may  attend  a  lecture  course  or  other  social  gathering.  The  Kural 
Free  Delivery  system,  which  is  almost  wholly  confined  to  the  im- 
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proved  roads,  brings  him,  by  means  of  the  newspapers,  into  daily 
contact  with  the  outer  world.  This  not  only  affords  him  with  the 
weather  forecast  and  other  information  which  is  of  great  economic 
importance,  but  acquaints  him  with  the  progress  of  the  entire 
world.  It  provides  him  with  many  important  lessons  in  current 
history,  sociology,  political  economy  and  other  lines,  which  he  and 
his  family  can  talk  over  as  they  gather  around  the  comfortable 
fireplace  during  the  long  winter  evenings. 

Besides  these  splendid  effects  upon  the  society  and  availability 
of  markets,  good  roads  have  increased  the  price  of  land.  In  the 
country  well-to-do  people  seek  those  localities  where  the  transporta- 
tion is  best.  It  is  this  that  has  caused  so  many  to  come  from  Illi- 
nois and  parts  of  Indiana  where  the  roads  are  mainly  dirt  and 
buy  at  a  good  price  the  farms  along  the  improved  roads  in  this 
portion  of  the  State.  This  increasing  demand  for  farms  has 
greatly  increased  the  price  of  land  during  the  past  fifteen  years. 

Kind  of  Road  Materials. 

In  this  area  the  available  road  materials  are  gravel  and  lime- 
stone. The  gravel,  as  the  writer  will  generally  use  the  word,  will 
include,  sti'ictly  speaking,  the  following:  (a)  a  fine  medium  sand 
one  one-hundredth  to  one-fortieth  inches  in  diameter;  (b)  a 
medium  sand  one-fortieth  to  one-eighth  inches  in  diameter;  (c)  a 
coarse  sand  one-eighth  to  three-eighths  inches  in  diameter;  (d)  a 
roofing  pebble  three-eighths  to  seven-eighths  inches  in  diameter; 
and  (e)  a  gravel  seven-eighths  to  two  inches  in  diameter.  Any- 
thing larger  will  be  termed  a  boulder,  and  any  sand  smaller  than 
one  one-hundredth  of  an  inch  will  be  known  as  a  fine  sand.  Only 
when  the  word  gravel  is  used  to  mean  the  percentages  of  the  vari- 
ous sizes  of  material  in  a  deposit  will  it  mean  from  seven-eighths 
to  two  inches.  We  would  say,  for  example,  ten  per  cent  coarse 
sand,  fifty  per  cent,  roofing  pebble,  thirty  per  cent,  gravel  and  ten 
per  cent  boulder. 

Origin  and  DistribvJtion  of  Qravel. 

Gravel  is  found  to  some  extent  in  every  part  of  this  region  with 
the  exception  of  that  part  of  Franklin  County  which  is  southwosr 
of  White  River  and  its  west  fork.  It  occurs  in  both  fluviyi 
(stream  deposits)  and  glacial  deposits. 
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The  fluvial  deposits,  which  make  up  by  far  the  larger  per  cent 
of  the  gravel  of  economical  importance,  are  found  in  the  beds, 
flood  plains,  terraces  and  bluffs  of  all  of  the  streams.  They  are 
also  found  in  numerous  old  stream  courses  which  have  been  en- 
tirely filled  up  during  and  subsequent  to  the  recession  of  the  ioe 
sheet.  These  fluvial  deposits  can  readily  be  recognized  by  theb 
stratification  and  the  uniform  size  of  the  material  in  a  particular 
stratum.  The  forming  of  such  deposits  is  brought  about  by  the 
streams  and  their  tributaries  picking  up  the  glacial  drift  that  cov- 
ers this  area  from  their  sides  and  bottoms.  The  picking  up  is 
done  especially  at  the  time  of  flood,  because  then  the  stream  has 
enormously  greater  power  of  transportation.  This  transporta- 
tion power  varies  as  the  *sixth  power  of  velocity.  In  other  words, 
a  stream  which  could  move  a  cube  of  one  inch  would  with  twice 
the  velocity  move  a  cube  of  four  inches,  or  sixty-four  times  the 
volume,  because  twice  the  amount  of  water,  with  twice  the  velocity, 
will  strike  the  face  of  the  cube  in  the  same  time.  After  the  loads 
have  been  gathered  up  by  the  millions  of  little  streams  found  on 
the  hillsides,  in  the  roads  and  almost  every  place,  deposition  com- 
mences. The  temporary  stream  of  the  hillside  succeeds  in  getting 
a  small  supply  of  clay,  sand  and  gravel  to  the  little  brook,  which 
is  now  swollen  to  its  utmost.  The  brook  may  deposit  its  boulders 
and  coarser  material,  but  succeeds,  with  its  steep  gradient  and  con- 
sequently great  velocity,  in  getting  a  large  portion  of  its  load  to  a 
larger  stream  which  has  far  overflown  its  banks.  This  creek  is 
already  loaded,  and  this  extra  amount  necessitates  its  getting  rid 
of  some  of  its  material.  Which  will  it  be?  Physicists  tell  us 
that  the  draught  on  a  stream's  energy  of  a  particle  carried  in  sus- 
pension is  measured  by  its  mass  into  the  distance  it  would  fall  in 
a  unit  of  time  in  still  water.  It  follows  that  a  large  particle  will 
make  a  greater  draught  on  a  stream's  energy  than  the  same  amount 
of  material  in  smaller  pieces.  Thus  it  is  evident  that  a  stream 
will  deposit  the  coarser  material  first;  the  coarsest  will  be  de- 
posited where  the  velocity  is  greatest  and  the  finest  where  it  is 
least.  So  we  get  boulders  under  the  stream  current,  gravel  just 
outside  of  the  current,  coarse  sand  beyond  the  gravel,  and  finally 
silt  at  the  borders  of  the  flood  plain.     When  the  velocity  becomes 

*For  a  fuller  discussion  of  this  luw  see  Chamberlalu  and  Salisbury's  Geology, 
Vol.  I,  pp.  109-UO. 
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less,  coarse  sand  is  deposited  over  the  gravel  and  medium  over  the 
*coarse.  True,  the  next  flood  may  pick  up  much  of  this  material, 
but  finally  the  meanderings  of  the  stream  will  so  change  its  flood 
plains,  currents  and  channel  that  considerable  will  remain  as  a 
flood  plain  deposit. 

The  terrace  deposit  is  an  outgrowth  of  the  flood  plain  deposit, 
and  is  brought  about  in  the  following  manner:  The  valley  or 
flood  plain  is  developed  where  the  steep  gradient  of  the  stream's 
course  gives  away  to  the  gentler.  +This  development  begins  at  the 
head  of  the  valley.  As  the  head  of  the  stream  works  back  into  the 
land  this  junction  of  steeper  and  lesser  gradient  advances  farther 
up  the  valley.  When  the  advance  has  been  considerable,  the 
stream  on  reaching  the  head  of  its  valley  plain  deposits  so  much 
of  its  load  that  it  is  able  to  degrade  its  channel  farther  down 
stream.  At  a  later  stage  in  the  stream's  history  erosion  becomes 
less  at  the  head,  a  smaller  quantity  of  material  is  carried  and  the 
channel  is  deepened.  A  stream  in  the  flood  plain  stage  is  likely  to 
meander,  and  this  meandering  is  in  a  plain  which  is  generally 
more  narrow  than  that  of  the  valley  plain.  The  cutting  of  the 
stream  channel  and  the  widening  of  the  meandering  plain  soon 
makes  it  possible  for  the  floods  to  keep  within  the  new  plain,  and 
in  this  way  the  old  flood  plain  is  left  as  a  terrace  above  the  new 
or  meandering  plain.  This  is  a  very  brief  account  of  the  normal 
way  in  which  terraces  are  built  from  the  flood  plains. 

In  this  particular  region  a  very  rapid  building  up  of  the  valley 
plain  took  place  when  the  melting  ice  from  the  front  of  the  Wis- 
consin ice  sheet  formed  great  floods,  which  were  heavily  loaded 
with  glacial  drift ;  and  it  was  the  deposition  from  this  increased 
supply  that  built  the  flood  plains  high  upon  the  sides  of  the  val- 
leys. Subsequently  the  ice  retreated,  the  excessive  supply  became 
exhausted  and  the  streams  were  no  longer  loaded.  At  this  stage 
a  rapid  cutting  commenced.  The  outcome  has  been  some  of  the 
high  gravel  terraces  in  some  of  the  larger  valleys  of  today.  We 
can  also  see  how  the  rising  of  the  surface  might  also  develop  ter- 
races. 

The  bluff  deposits  are  in  general  the  remnants  of  old  terraces 
which  erosion  has  cut  awav. 

♦See  illustration  on  pape  413. 

tFor  the  development  of  terraces  sec  Chamberlain  and  Sallshury'H  (Zoology, 
Vol.  I,  pp.  193-201. 
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Next  to  the  fluvial  deposits  in  economic  importance  are  the 
glacial.  These  occur  in  komes,  terminal  moraines,  recessional 
moraines  and  in  the  groimd  moraines.  In  some  form  these  de- 
posits occur  throughout  this  region  with  the  exception  of  the  area 
of  Franklin  County  previously  mentioned.  Almost  all  of  these 
deposits  can  be  recognized  by  the  clay,  sand,  pebble,  gravel  and 
boulders  being  confusedly  commingled,  no  assortment  of  material, 
as  is  the  case  with  the  stream  deposits,  being  present.  Much  of 
the  material  is  angular,  with  planed  faces  having  the  parallel 
markings  known  as  glacial  striae.  The  material  is  not  the  product 
of  rock  decay,  but  rather  of  rock  grinding.  Furthermore,  the 
topography  of  these  deposits  are  not  due  to  stream  erosion,  and 
occasionally  are  not  even  as  much  as  drained  by  the  natural  water 
courses  of  this  area. 

Any  one  who  has  examined  this  glacial  drift  can  at  once  tell 
that  it  is  made  up  of  a  very  large  per  cent,  of  the  country  rocks, 
which  are  limestones,  shales  and  sandstones,  and  a  number  of  for- 
eigners, such  as  granite,  diorite,  syenite,  andesite,  basalt,  quartz, 
quartzite,  slate,  etc.  How  did  these  foreigners  get  here?  No 
rocks  of  this  nature  are  found  in  place  nearer  than  northern  Mich- 
igan and  central  Wisconsin.  The  only  rocks  in  place  in  this  area 
are  the  limestones,  shales  and  sandstones.  So  it  follows  that  these 
foreigners  must  have  been  transported  several  hundred  miles. 
This  transportation  was  brought  about  by  the  last  great  ice  in- 
vasion, known  as  the  Wisconsin,  which  picked  up  a  portion  of  the 
material  that  it  crround  beneath  it  and  carried  a  low  per  cent,  to 
this  area.  Tn  the  meantime  it  had  picked  up  a  large  amount  of 
the  bed  rock  material  in  Indiana,  which  became  heterogeneously 
mixed  with  the  foreigners  and  was  thus  deposited. 

Of  the  various  types  of  glacial  deposits  the  terminal  moraine 
is  the  accumulation  which  takes  place  at  tlie  end  of  the  ice  sheet. 
This  accumulation  is  generally  pronouncedly  more  conspicuous 
than  other  moraines,  because  it  is  formed  when  the  movement  for- 
ward and  the  melting  of  the  ice  are  almost  equal.  During  such  a 
halt  at  the  front  of  the  glacier  the  advancing  ice  carries  its  debris 
to  the  front,  where  it  may  accumulate  for  some  time.  When 
finally  the  ice  all  melts  away  a  ridge,  rising  above  the  adjacent 
country,  is  left.  The  recessional  moraine  is  formed  in  a  similar 
manner,  except  that  the  halting  point  is  not  at  the  greatest  extent 
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of  the  ice  sheet,  as  in  the  case  of  the  terminal  moraine,  but  rather 
in  the  receding  stage.  The  kames  in  these  counties  are  generally 
associated  with  the  terminal  or  recessional  moraines.  They  are 
conmionly  formed  .by  the  water  of  an  ice  channel  ending  against 
a  terminal  or  recessional  moraine  and  here  depositing  its  hetero- 
geneous load.  This  gives  rise,  after  the  ice  has  melted,  to  the  pe- 
culiar knoblike  form.  Eskars  are  developed  by  streams  of  con- 
siderable size  under  or  in  the  ice  sheet.  Because  of  their  heavy 
load,  a  portion  is  deposited  in  their  channels,  which  on  the  melt- 
ing away  of  the  ice  leaves  a  long  ridge.  The  ground  moraine  is 
formed  when  the  glacier  is  in  its  retreating  stage,  being  the  gen- 
eral distribution  of  drift  over  this  area,  covering  all  of  the  surface 
that  the  terminal  and  recessional  moraines  do  not,  except  for  the 
barren  area  in  Franklin  County. 

The  terminal  moraine  enters  Indiana  from  the  east,  in  southern 
Randolph  and  northern  Wayne  counties.  Here  it  is  from  six  to 
eight  miles  wide,  and  forms  the  watershed  between  White  and 
Whitewater  rivers.  Its  surface  contains  some  kames,  south  of 
Lynn  and  Spartansville,  which  range  from  25  to  50  feet  high. 
In  southeastern  Nettle  Creek  Township  a  portion  of  this  moraine 
turns  south  into  Wayne  County.  At  Dalton  this  moraine  is  200 
feet  above  Nettle  Creek  and  contains  kames  on  its  summit  It 
continues  in  a  southwesterly  direction  through  Henry  County, 
where  it  is  found  in  Blue  River,  Stony  Creek,  Prairie  and  Jeffer- 
son townships.  The  writer  noticed  the  kame  deposits  to  be  very 
well  developed  in  southern  Stony  Creek  and  central  Prairie  town- 
ships. Some  very  good  gravel  deposits  are  found  in  these  moraine 
hills,  which  will  be  described  under  the  counties  in  which  they  oc- 
cur. Other  parts  of  terminal  and  recessional  moraines  where 
gravel  is  found  in  workable  quantities  are  found  4  or  5  miles 
northeast  and  5  or  6  miles  west  of  Rushville,  from  2  to  8  miles 
northeast  of  Muncie,  3  or  4  miles  south  and  3  miles  east  of  Ander- 
son, 7  or  8  miles  southwest  of  Noblesville,  4  miles  northwest  of 
Greenfield  and  6  miles  southwest  of  Thorntown.  In  all  of  these 
counties  workable  deposits  are  foimd  in  the  ground  moraine. 
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Quality  of  Oraveh 

The  quality  of  gravel  is  determined  by  its  rock  composition, 
amount  of  oxidation,  size  and  character  of  the  cementing  ma- 
terials. 

The  rock  compositions  of  the  gravel  in  this  area  are  in  a  gen- 
eral way  very  similar.  Probably  an  average  composition,  exclu- 
sive of  clay,  is  85  per  cent  limestone,  10  per  cent  crystallines,  2 
per  cent,  shale,  1  per  cent  slate,  1  per  cent  chert,  %  per  cent 
argellite  and  Vo  per  cent,  sandstone.  By  crystallines  I  refer  to 
those  rocks  which  are  made  up  of  crystals,  such  as  granite,  syenite, 
diorite,  gabbro,  andesite,  basalt,  gneiss,  schist,  peridotite  and 
quartzite. 

Maximum,  minimum  and  average  results  on  rock  samples,  cor- 
rected to  January  1,  1906,  by  the  Agricultural  Department  of  the 
United  States  are  given  on  page  69.  This  table  shows  us  that 
the  crystalline,  chert  and  quartzite  stand  very  high  in  quality  as 
road  materials,  limestone  considerably  lower,  slate  lower  than  the 
limestone  and  the  shale  lower  than  the  slate.  The  percentages  of 
shale  and  slate  are  higher  in  the  western  portion  of  this  area, 
which  tends  to  make  that  gravel  rather  inferior. 

All  gravel  which  is  above  the  ground  water  level  is  oxidized  to 
some  extent.  In  other  words,  the  oxygen  of  the  air  imites  with 
the  constituents  of  the  rock,  causing  it  to  be  changed  to  an  oxide, 
which  is  the  weathered  or  rotted  form.  The  amount  of  oxidation 
depends  upon  the  length  of  time  that  the  material  has  been  ex- 
posed to  the  air,  the  rock  composition  and  the  size.  In  a  deposit 
the  material  nearest  the  surface  is  invariably  leached ;  but  this 
condition  becomes  less  and  less  as  the  rocks  are  farther  beneath  the 
surface,  until  ground  water  level  is  reached,  beneath  which  they 
are  not  noticeably  aifected.  The  crystallines  ordinarily  do  not 
weather  as  readily  as  the  limestone,  but  in  some  cases  very  large 
boulders  are  quite  rotten  on  account  of  long  exposure  before  the 
glacial  transportation.  From  an  ea)nomic  point  of  view  too  much 
importance  can  not  be  laid  on  oxidation.  Material  which  is  be- 
low the  level  of  groimd  water  is  claimed  by  commissioners,  trus- 
tees, road  supervisors  and  road  superintendents  to  outwear  the 
material  above  this  level  from  2  to  3  times. 

Closely  related  to  oxidation  is  the  size  of  the  material.     A  fine 

21— Geology. 
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grain,  when  it  has  taken  on,  a  film  of  oxidation,  has  become  almost 
entirely  oxidized,  while  with  a  coarse  gravel  we  have  the  opposite. 
Furthermore,  a  fine  grain  has  already  reached  the  size  that  the 
coarser  material  gets  to  after  much  wearing.  As  a  matter  of  fact, 
it  is  known  that  the  coarser  material  makes  a  far  more  durable 
road  than  the  fine. 

The  durability  of  a  road  is  also  dependent  upon  the  cementing 
qualities  of  the  gravel.  Creek  gravel  which  contains  no  cementing 
materials  is  invariably  working  off  at  the  sides  of  the  roads  unless 
almost  constant  grading  is  done ;  and  it  is  with  difficulty  that  loads 
are  hauled  through  it.  It  also  grinds  up  into  powder  and  blows 
away  much  more  rapidly  than  when  there  is  a  cement  to  hold  the 
particles  in  place  and  cushion  them  from  one  another. 

The  principal  cementing  or  packing  substances  that  are  found 
in  these  gravels  are,  in  the  order  of  importance,  fine  calcareous 
conglomerate,  calcareous  clay,  slightly  calcareous  clay,  and  dirt. 
The  first  is  a  white  crustlike  material  containing  grains  of  fine, 
medium  sand  and  filling  up  the  interstices  in  the  gravel  bed.  In 
some  pits  the  gravel  is  so  held  together  by  this  cement  that  it  comes 
out  in  great  masses,  which  have  t>o  be  blasted  apart.  Gravel  con 
taining  this  material  when  put  on  the  road  becomes  quickly  ce- 
mented and  makes  an  exceptionally  durable  and  smooth  road. 
The  very  calcareous  clay  is  generally  sticky  and  of  a  bluish  color. 
It  also  serves  to  hold  the  material  in  place,  and  helps  to  make  a 
road  durable.  The  slightly  calcareous  clay  and  the  dirt  are  far 
ahead  of  nothing.  The  amount  of  clay  in  a  deposit  should  be 
from  7  to  15  per  cent.  A  greater  quantity  than  this  causes  the 
roads  to  be  dusty  in  the  summer  and  rather  muddy  in  the  winter. 

Availahility  of  Gravel. 

Another  factor  of  considerable  practical  value  is  the  availability 
of  the  material,  which  is  determined  by  the  quality,  quantity  of 
stripping,  transportation  and  amount  of  impurities.  Unless  the 
material  is  of  a  good  wearing  quality,  of  a  fair  size  and  not  too 
much  weathered  it  is  almost  a  waste  of  time  to  put  it  on  the  road. 
Where  material  ranges  from  a  flaxseed  to  a  wheat  grain,  and  is 
also  considerably  oxidized  it  would  be  much  cheaper  in  the  long 
run  to  have  crushed  stone  shipped  in,  which  would  outwear  such 
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gravel  4  to  5  times.  The  quantity  of  gravel  necessary  to  build  1 
mile  of  road  with  a  width  of  10  feet  and  a  depth  of  14  inches  is 
2,000  cubic  yards,  or  a  bed  40  yards  long,  20  yards  wide  and  2Vi> 
yards  deep.  A  deposit  in  this  report  will  not  be  termed  workable 
unless  it  contains  10,000  cubic  yards.  The  amount  of  stripping 
that  can  be  removed  is  governed  by  the  depth  and  extent  of  ma- 
terial beneath  it.  For  instance,  2  feet  of  stripping  might  be  re- 
moved for  20  feet  of  gravel  if  the  extent  would  be  sufficient  to  pay 
for  opening  such  a  pit.  The  amount  of  transportation  necessary 
to  get  the  material  from  the  pit  to  the  place  that  it  is  to  be  used 
is  a  very  essential  matter.  In  some  parts  of  this  area  the  gravel  is 
hauled  as  much  as  G  or  7  miles.  In  such  cases  not  over  two  loads 
can  be  hauled  per  day,  which  means  that  the  transportation  alone 
costs  about  $1.25  per  cubic  yard.  Under  such  circumstances  care- 
ful estimates  should  be  made  as  to  the  cost  of  crushed  limestone 
delivered  to  the  nearest  railroad  crossing.  The  limestone  will  out- 
wear the  gravel  from  2  to  4  times,  and  could  probably  be  put  on 
the  switch  for  less  than  a  dollar  per  yard.  Frequently  a  very  good 
gravel  can  be  gotten  at  a  reasonable  rate  in  a  similar  manner. 
The  hauling  from  the  pit  to  the  public  highway  is  often  a  very 
difficult  task.  Here  the  wear  on  the  horses  and  wagons  is  greater 
than  in  all  the  rest  of  the  distance  put  together.  Commonly,  this 
distance  will  be  as  much  as  a  half  or  three-quarters  of  a  mile  over 
very  soft  and  rough  ground.  Under  such  conditions  very  careful 
estimates  should  he  made  by  inquiry  of  those  who  have  hauled 
under  similar  circuinstancos,  as  to  the  cost  and  labor.  The 
amoimt  of  waste  material  that  has  to  be  worked  around  or  thrown 
aside  is,  especially  in  the  case  of  gravel  deposited  by  the  ice  sheet, 
very  great.  If  50  per  cent,  of  a  deposit  is  clay,  and  thisMS  mixed 
all  through  the  gravel  it  is  useless  to  attein])t  to  work  it.  In  open- 
ing up  a  deposit  such  a  (lifticulty  may  be  easily  avoided  if  the 
stripping  be  removed  with  a  post  hole  auger  and  then  an  iron  pipe 
1^/2  inches  in  diameter  and  from  10  to  20  feet  long  be  driven  down 
at  a  number  of  points  into  the  l)ed.  IW  then  removing  the  ma- 
terial from  the  pipe  one  can  see  just  what  the  cpiality  of  the  gravel 
is.  When  one  has  had  some  practice  in  driving  a  pipe  he  can  tell 
by  the  way  it  goes  down  and  turns,  almost  with  exactness,  what 
material  he  is  in,  and  does  not  have  to  remove  it  until  he  has 
driven  it  as  far  as  he  wishes. 


324  KEPORT  OF  STATB  GEOLOGIST. 

Machines  for  Securing  Oravel. 

To  raise  the  gravel  from  beneath  the  ground  water  level  three 
machines  are  at  present  being  used  in  central  Indiana,  viz.,  (1) 
the  Gravel  Excavator,  (2)  the  Endless  Chain,  and  (3)  the  Gravel 
Pump. 

The  Oravel  Excavator. — The  equipment  necessary  for  this  ma- 
chine is  a  steel  bucket  which  will  hold  one  yard  of  gravel,  500  feet 
of  11/4 -inch  Lockwin  cable;  one  pole,  known  as  a  mast,  50  feet 
high;  a  three  drum  hoisting  engine,  with  16  horse-power  on  either 
side,  and  a  25  horse-power  boiler. 

Before  this  apparatus  is  set  for  operation  an  area  of  50  by  200 
feet  is  carefully  tested  by  driving  a  1^-inch  pipe.  If  a  depth  of 
15  feet  or  more  of  gravel  is  found  to  underlie  this  area  the  mast 
is  set  100  feet  back  from  the  one  end  of  the  area  and  an  anchor 
100  feet  back  of  it  Back  25  feet  from  the  other  end  a  25-foot 
pole  is  set  and  an  anchor  60  feet  farther.  Over  the  tops  of  the 
mast  and  pole  and  fastened  to  the  anchors,  the  cable  is  stretched. 
The  space  intervening  between  the  mast  and  the  area  to  be  ex- 
cavated is  where  the  material  is  to  be  dumped,  and  that  between 
the  pole  and  this  area  is  where  the  boiler  and  engine  are  set  The 
bucket  is  suspended  by  pulleys  to  the  li/4-inch  cable,  and  by  mean? 
of  smaller  cables  and  pulleys  can  be  lowered  at  any  point  beneath 
the  114-inch  cable  in  the  area  to  be  excavated.  Upon  being  low- 
ered to  the  gravel  bed  it  is  dragged  in  the  gravel  until  filled,  when 
it  is  lifted  by  the  cable  and  carried  to  a  place  immediately  above 
the  dumping  area,  where  it  is  dumped  by  means  of  a  trap  door. 
The  bucket  then  returns  and  the  operation  is  repeated. 

In  this  dipping  process  all  the  material  of  the  deposit  is  taken 
out,  clay  and  fine  sand  as  well  as  gravel.  For  this  reason  the 
gravel  has  to  be  of  a  good  character  before  a  gravel  excavator  can 
be  used.  The  stripping,  if  more  than  4  or  5  inches,  is  always  re- 
moved unless  the  gravel  is  exceptionally  free  from  clay.  The 
daily  capacity  of  this  machine  is  from  100  to  200  cubic  yards, 
125  yards  being  an  average.  The  cost  of  lifting  a  cubic  yard 
ranges  from  15  to  25  cents,  depending  upon  the  stripping  and 
amount  of  gravel  taken  out  in  one  setting. 

The  Endless  Chain, — This  machine  is  composed  of  a  number 
of  little  buckets  which  make  up  part  of  the  links  of  the  chain. 
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These  buckets  have  a  capacity  of  125  to  150  cubic  inches.  They 
are  opened  at  the  top  and  bottom  so  that  a  good  circulation  of 
water  passes  through  the  material  which  they  contain  when  they 
are  being  dragged  over  the  gi*avel  bed.  This  circulation  washes 
out  a  large  part  of  the  clay,  dirt  and  fine  sand.  ^Besides  the 
chain  there  must  be  a  15  to  20  horse-power  engine  and  boiler,  and 
a  mast.  The  length  of  the  chain  and  the  number  of  buckets  are 
governed  in  accordance  to  the  length  of  the  pit,  inore  buckets  being 
added  or  taken  out  to  satisfy  the  conditions. 

Like  with  the  gravel  excavator,  an  area  of  about  50  by  200  feet 
is  tested.  If  there  is  9  feet  or  more  of  gravel  the  chain  is  fast- 
ened to  ^  shaft,  which  is  connected  to  the  engine,  at  the  one  end 
and  to  a  pulley  at  the  top  of  a  mast,  which  is  about  25  feet  high 
and  60  feet  back  from  the  area  to  be  excavated,  at  the  other.  As 
the  filled  buckets  come  up  out  of  the  pit  and  pass  over  the  pulley 
and  the  top  of  the  mast  the  loads  are  dumped,  and  they  return,  re- 
peating the  operation.  By  this  process  from  50  to  80  cubic  yards 
are  taken  out  daily  at  a  cost  ranging  between  15  and  25  cents  each. 
No  stripping  has  to  be  done,  the  dirt  being  allowed  to  fall  into  the 
pit  and  wash  out  through  the  gravel.  Frequently  pits  that  con- 
tain entirely  too  much  clay  for  a  gravel  excavator  can  be  worked 
with  great  success  by  this  apparatus  because  of  the  washing  out 
of  much  of  the  finer  material. 

The  Oravel  Pump. — With  the  gravel  pump  pipe  tests  of  the 
area  underlain  by  gravel  are  made.  If  a  depth  of  6  feet  or  more 
of  gravel  are  found  with  an  extent  of  30  by  100  feet  the  pump 
and  a  12  or  15  horse-power  boiler  and  engine  are  set.  This  ap- 
paratus pumps  out  the  gravel,  fine  sand,  clay  and  water  together. 
The  output  is  from  30  to  50  cubic  yards  per  day.  The  gravel 
pump  does  not  seem  to  give  as  good  satisfaction  as  the  excavator 
and  endless  chain. 


Limestone  of  the  Area. 

Limestone,  although  present  in  great  quantities  in  parts  of  the 
eastern  two-thirds  of  this  area,  has  not  to  any  great  extent  l)oen 
used  up  to  this  time  except  in  and  near  cities,  because  of  the  avail- 
ability of  the  gravel.     However,  the  rapid  exhaustion  of  the  su]v 
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ply  of  gravel  in  many  localities  is  bringing  this  durable  road  metal 
more  and  more  into  use. 

In  this  area  is  found  the  Niagara  (Silurian)  and  Cincinnati 
(Ordovician)  limestones.  The  first  outcrops  in  northern  Ran- 
dolph and,  central  and  northern  Delaware,  in  most  of  the  larger 
stream  bottoms  of  Madison,  about  3  miles  southwest  of  Greensboro 
in  Henry,  at  Connor's  Mill  of  Hamilton,  in  Big  and  Little  Flat- 
rock  creeks  of  southern  Rush,  in  southwestern  Fayette,  2  miles 
west  of  Laurel,  and  on*  the  bluflEs  above  Brookville  in  Franklin 
County.  The  latter  is  found  in  the  larger  streams  of  southern 
Wayne,  those  west  of  Connersvillc  in  Fayette,  the  larger  tributary 
stream  bottoms  to  East  Fork  of  White  River  of  Union,  and  in  al- 
most all  of  the  larger  tributary  streams  to  White  River  and  its 
East  and  AVest  Forks  in  Franklin  County. 

Both  of  these  stones  are  being  used  for  macadam,  but  the  Ni- 
agara is  the  more  important,  especially  the  hard,  light  buflE  dolo- 
mite, which  occurs  so  frequently  in  Randolph,  Delaware  and  Mad- 
ison counties.  The  Cincinnati,  because  of  its  softness,  is  less  dur- 
able. 

The  availability,  as  in  the  case  of  the  gravel,  is  determined  by 
the  stripping,  the  amount  of  material,  the  amoimt  of  waste  ma- 
terial and  the  trnnsportation.  The  most  available  de^x^sits  occur 
near  the  surface  by  the  streams,  as  the  stripping  generally  in- 
creases rapidly  as  they  get  farther  away.  In  determining  the 
amoimt  the  stripping  should  be  carefully  examined.  Further- 
more, before  going  to  too  much  expense  to  get  the  rock  out,  some 
preliminary  examinations  should  be  made  in  the  area  whore  opera- 
tions are  intended  to  be  carried  on,  to  learn  the  amount  of  waste 
and  variations  in  quality.  This  can  be  done  with  a  core  drill, 
which  will  show  the  exact  character.  The  steam  railway  and 
traction  transportation  where  road  material  is  gotten  out  on  a  very 
large  scale  is  of  very  great  importance ;  and  in  no  part  of  the  State 
are  there  better  provisions  than  those  in  this  area,  with  the  excep- 
tion of  Fayette,  Union  and  Franklin  counties.  At  scarcely  any 
point,  with  this  exception,  would  material  have  to  l)o  hauled  in 
wagons  over  4  or  5  miles. 

Besides  the  large  stationary  macadam  plants,  where  two  or 
three  hundred  cubic  yards  of  limestone  are  crushed  dailv,  there 
are  small  portable  crushers  that  can  be  moved  from  place  to  ])lacc 
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with  little  expenso.  These  are  especially  useful  where  an  outcrop 
of  stone  is  a  considerable  distance  from  transportation  and  the 
roads  of  the  vicinity  are  in  need  of  improvement  With  such  a 
crusher  10  men  can  turn  out  from  40  to  60  cubic  yards  per  day  at 
a  cost  of  from  50  to  70  cents  ])er  cubic  yard. 


EANDOLPH  COUNTY. 

Area  In  square  miles 450 

Population  in  1900 28,653 

Miles  of  public  roads 900 

Miles  of  improved  roads 300 

Percentage  of  roads  improved 33.3 

Miles  improved  with  gravel 300 

Miles  Improved  with  crushed  stone None 

Original  cost  of  gravel  roads  i)er  mile $1,500 

Total  original  cost  of  improved  roads $450,000 

Annual  cost  of  repairs  on  gravel  roads  5  years  old $75 

First  improved  roads  built 1862 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 5 

Satisfaction  of  farmers  with  investment  In  Improved  roads Good 

Authority Jno.  H.  Boltz,  County  Auditor 

"Randolph  C/'ounty  is  located  on  the  eastern  boundary  of  the 
State,  and  is  bounded  on  the  north  by  Jay,  on  the  west  by  Dela- 
ware and  TTenrv,  on  the  south  bv  ETenrv  and  Wayne,  and  on  the 
east  by  the  State  of  Ohio. 

The  geological  epochs  represented  in  tlie  formations  of  this 
county  are  the  Niagara  limestone  of  the  Silurian  and  the  Wiscon- 
sin drift  of  tlie  Pleistocene.  The  Niagara  outcrops  at  various 
points  along  tlie  ^lississinowa  and  White  rivers.  The  drift  forms 
a  heavy  covering  over  the  entire  county,  which  presents  itself,  en- 
tirely across  tlie  southern  portion,  as  a  terminal  moraine.  It  is 
this  moraine  that  forms  the  principal  watershed  and  the  divide  be- 
tween AVhite  and  Whitewater  rivers.  Tii  it,  on  the  ^SSummit," 
between  Green's  Fork  and  Martindale  Creek  and  the  Peoria  di- 
vision of  the  Pig  Four,  is  an  altitude  of  1,234.4  feet,  which  is  the 
greatest  measured  in  the  State.  Hills  south  of  this  point  are  esti- 
mated to  be  50  feet  higher,  so  1,284.4  is  probably  the  maximum 
altitude  of  Indiana. 

The  trans})ortation  facilities  are  of  the  best.  Two  divisions  of 
the  Big  Four  cross  it  from  east  and  west,  one  through  the  center 
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and  the  other  across  the  southern  third.     The  G.  R.  &  I.  bisects 

it  from  north  and  south,  find  the  P.,  C.  &  St  L.  crosses  the  north- 

westem  quarter.     The  C,  C.  &  L.  crosses  tiie  southwestern  comer. 

The  quality  of  the  p-avel  of  this  county  is  below  the  average  for 
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Fig.  28.    Map  ol  Randolph  Coaaty,  sbowing  distribution  of  road  materlBla. 


central  Indiana.  The  average  sizes  of  material  are  11  per  cent, 
clay,  20  per  cent,  fine  medium  sand,  18  per  cent,  medium  sand, 
20  per  cent,  coarse  sand,  21  per  cent  roofing  pebble,  9  per  cent, 
gravel  and  1  per  cent,  boulder;  and  the  average  rock  percentages 
are  86  limestone,  0  crystallines,  2  shale,  2  chert  and  1  alate.  The 
amount  of  oxidation  is  above  the  average. 
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Tovmship  21  North,  Ranges  IS,  IJf,  15  and  Part  of  12  East; 
Southern  Half  of  Tovmship  19  and  the  Northern  Half 

of  18  North,  Range  1  West. 

This  area  of  132  square  miles  comprises  the  northern  portion  of 
the  county.  In  it  the  gravel  deposits  are  for  the  most  part  fluvial, 
and  are  located  in  the  flood  plain,  terraces  and  bluffs  of  the  Missis- 
sinewa  River  and  its  tributaries ;  but  besides  these  some  very  fair 
glacial  deposits  are  found  in  kames  which  are  in  no  wslj  connected 
with  the  stream. 

In  the  central  part  of  section  10  (21  N.,  12  E.),  on  the  land 
owned  by  W.  B.  Foutz,  are  two  locations.  The  one,  which  under- 
lies about  10  acres  and  has  a  depth  of  6  to  7  feet,  is  located  above 
ground-water  level  in  the  flood  plains  of  the  Mississinewa  River; 
the  other,  with  about  similar  dimensions,  lies  above  ground-water 
level  350  yards  south.  The  stripping  over  both  of  these  deposits 
ranges  from  2^  to  4  feet 

In  quality  the  two  locations  are  about  the  same.  Probably  two- 
thirds  of  the  material  is  from  a  fine  to  a  fine  medium  sand,  and 
the  remainder  is  as  follows:  6  per  cent,  clay,  25  per  cent  fine 
medium  sand,  20  per  cent  medium  sand,  30  per  cent,  coarse  sand, 
14  per  cent,  roofing  pebble  and  5  per  cent  gravel.  The  fine  to  a 
medium  sand  and  the  road  material  are  so  closely  associated  that 
it  is  a  difficult  task  to  separate  them.  This  fineness,  in  addition 
to  their  being  rather  thoroughly  oxidized,  gives  a  rather  inferior 
road  metal.  On  the  other  hand,  it  is  the  only  known  workable 
deposit  of  gravel  within  reasonable  hauling  distance  of  the  west- 
em  portion  of  the  county.  The  writer  is  of  the  opinion  that  in 
this  vicinity  crushed  limestone  would  be  more  available  than 
gravel,  since  the  ^Niagara  at  a  number  of  points  is  very  near  the 
surface.  A  crushed  limestone  base  and  a  gravel  dressing  would 
be  a  very  good  combination,  which,  because  of  its  durability, 
would  be  cheaper  than  tlie  gravel  alone. 

Two  miles  southeast  of  the  Foutz  location,  on  the  Henry  McVey 
farm,  in  section  13  (21  X.,  12  E.),  is  a  deposit  alx>ve  ground- 
water level  in  the  bluff  on  the  west  side  of  Elkliorn  Creek.  It  un- 
derlies about  2  acres,  is,  where  tested,  16  feet  deep  and  has  from 
2y2  to  4  feet  of  stripping.  The  physical  properties  of  this  ma- 
terial are  about  the  same  as  the  Foutz. 
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Small  deposits,  where  there  is  considerable  clay  and  sand  to  con- 
tend with,  are  located  in  the  northwestern  quarter  of  section  12, 
on  the  Samuel  Uphaus  land,  and  in  the  southeastern  quarter  of 
section  1  (21  X.,  12  E.),  on  the  J.  Caylor  farm.  This  material 
is  fine  and  much  oxidized,  and  is  suited  for  only  light  local  repair 
work. 

On  the  place  of  H.  Ingle,  in  the  southwestern  quarter  of  section 
8  (21  N.,  13  E.),  is  a  bed  of  gravel  and  sand  in  the  flood  plain 
of  the  Mississinewa  River.  This  bed  is  known  to  underlie  3  or  4 
acres,  with  a  depth  of  4  feet  above  ground-water  level  and  an  un- 
known depth  below,  and  has  a  stripping  of  from  2  to  4  feet.  In 
character  the  material  is  probably  two-thirds  fine  sand,  fine  me- 
dium sand  and  clay.  The  workable  portions  are  about  the  aver- 
age for  size  and  rock  composition.  The  colors,  brown  above  and 
gray  below  ground-water  level,  are  due  to  the  weathering  and  ab- 
sence of  weathering. 

This  gravel  has  not  been  used  to  any  great  extent  on  account  of 
such  a  small  amount  being  above  ground-water  level.  No  tests 
have  been  made  for  setting  a  *dipping  machine.  If  a  location 
can  be  obtained  for  dipping,  or  chaining  it  will  be  a  very  prac- 
ticable one,  because  there  are  no  gravel  deposits  west  in  the  town- 
ship. 

In  the  southwestern  portion  of  section  29  (21  N.,  13  E.),  on 
the  M.  Zimmerman  land,  a  bed  composed  of  gravel  and  sand  is 
situated  in  a  plain,  and  seems  to  have  no  connection  with  the 
stream  channels.  It  extends  over  several  acres,  has  a  depth  of 
from  5  to  7  feet  and  a  stripping  varying  between  3  and  6  feet. 

Because  of  the  high  percentage  of  sand  and  the  difficulty  in 
separating  it  from  the  gravel  this  is  a  subordinate  road  material. 
The  average  of  two  samples  shows  the  following  sizes :  5  per  cent. 
clay,  50  per  cent,  fine  medium  sand,  16  per  cent,  medium  sand,  16 
per  cent,  coarse  sand,  10  per  cent,  roofing  pebble  and  3  i)er  cent, 
gravel.  The  rock  percentages  are  85  limestone,  11  crystallines,  1 
chert,  1  slate  and  2  shale. 

Six  himdred  cubic  yards  from  this  deposit  are  used  annually 
in  building  and  repairing  the  roads  for  5  miles  west,  2  miles 
south,  1  mile  east  and  I/4  mile  north.     All  of  these  roads  are  more 

•For  a  description  of  the  dipplnj?  and  (huining  processes  see  pape  324, 
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or  less  sandy,  and  are  less  durable  than  the  average  of  the  county 
because  of  the  amount  of  oxidation  and  the  fineness  of  the  ma- 
terial. 

On  the  J.  McHenry  farm,  in  the  northwestern  quarter  of  sec- 
tion 9  (21  N.,  13  E.),  there  is  a  bed  of  gravel  from  4  to  6  feet, 
above  tlie  ground-water  level,  and  with  an  unknown  depth  below. 
The  amount  of  surface  underlain  is  unknown,  and  the  stripping  is 
from  2  to  3  feet.  In  quality  this  material  is  similar  to  that  of 
the  H.  Ingle  farm  heretofore  mentioned. 

In  the  east-central  part  of  section  9  (21  N.,  13  E.),  on  J.  K. 
Miller's  })lace,  is  probably  i/>  acre  underlain  by  9  feet  of  gravel, 
with  li^»  foot  of  stripping.  On  the  same  farm,  but  about  300 
yards  east,  is  a  l>ank  pit  in  the  bluff  of  the  river.  This  bed  of 
sand  and  gravel  underlies  about  two  acres,  which  are  cut  into  by 
the  wagon  road.  Tlie  depth  is  9  feet  and  the  stripping  is  ly^ 
feet.  Another  location  on  this  farm  is  found  in  the  southwestern 
]>art  of  section  10  about  300  yards  due  south  of  the  one  last  de- 
scribed. By  using  all  three  of  these  deposits  one  would  be  able 
to  get  a  workable  amount  of  gravel. 

The  quality  of  these  materials  is  very  much  alike  in  rock  com- 
position. In  size  the  first  deposit  mentioned  is  no  more  than  me- 
dium sand;  the  rock  percentages  of  the  second  deposit  are  about 
the  average.  The  third  location  has  10  per  cent,  clay,  20  per  cent, 
fine  medium  siind,  25  per  cent,  medium  sand,  30  per  cent,  coarse 
sand  and  15  per  cent,  roofing  pebble.  The  color  of  these  ma- 
terials is  brown ;  and  the  oxidation  of  the  finer  material  is  almost 
complete  in  places,  while  that  of  the  coarsest  is  merely  a  thin  film 
on  the  surfaces.  Some  of  this  material  is  used  on  the  wagon 
roads  as  far  as  3  miles  west,  1  ^  [>  miles  east  and  1  mile  south.  It 
seems  to  bo  about  an  averairc  for  the  coimtv  in  wear. 

On  the  place  of  J.  M.  Hollowell,  in  the  southwestern  part  of 
section  3  (21  X.,  13  E.),  is  a  bod  of  gravel,  above  ground-water 
level,  in  the  first  terrace  above  the  fl(M)d  ]^lain.  The  deposit,  which 
rests  upon  a  clay  l)ottoin,  underlies  0  acres,  has  a  depth  of  0  feet 
and  a  stripping  ranging  from  2  to  3  feet.  Tlie  exient  has  been 
determined  by  |)ost  auger  holes,  groundhog  excavations  and  the 
fact  that  corn  over  this  y)iece  of  ground  will  die  if  the  weather  is 
dry,  while  the  remainder  of  the  crop  seems  to  be  little  affected. 
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The  quality  of  this  gravel  is  good  for  a  bank  deposit  The 
size,  which  is  above  the  average,  is  6  per  cent  clay,  6  per  cent 
fine  medium  sand,  8  per  cent,  medium  sand,  27  per  cent  coarse 
sand,  31.5  per  cent  roofing  pebble,  20  per  cent  gravel  and  1.6  per 
cent  boulder.  Small  lenses  of  sand  occur  frequently,  and  in 
places  the  gravel  gives  away  entirely  to  a  fine  medium  sand  which 
is  used  for  concrete  work.  The  rock  composition  is  the  average 
for  the  county.  Because  of  the  coarseness,  the  oxidation  has  been 
very  little.  About  2,000  cubic  yards  of  this  material  is  put  on  to 
the  roads  annually,  being  hauled  as  far  as  7  miles  to  the  north,  but 
very  little  in  other  directions. 

On  the  L.  D.  Piatt  land,  in  the  northeastern  quarter  of  section 
3  (21  N.,  13  E.),  the  gravel  occurs  in  a  glacial  kame.  The  areal 
extent,  which  is  50  by  150  yards,  is  determined  by  two  pits, 
which  are  on  either  side  of  the  kame,  have  similar  materials,  and 
are  150  yards  apart.  The  depth  of  the  bed  is  12  feet,  and  the 
stripping  is  3  feet. 

The  peculiar  phenomena  of  this  deposit  is  its  absence  of  strati- 
fication, and  the  confusedly  commingling  of  clay,  sand  and 
gravel.  Irregular  masses  of  clay  or  sand,  7  or  8  feet  through,  are 
frequently  met  with  in  the  gravel.  The  average  size  of  the  ma- 
terial as  seen  in  two  samples  is  as  follows:  10  per  cent  clay,  8 
per  cent  fine  medium  sand,  7  per  cent,  medium  sand,  18  per  cent, 
coarse  sand,  25  per  cent,  roofing  pebble,  30  per  cent  gravel,  and 
2  per  cent,  boulder.  The  rock  percentages  are  85  limestone,  11 
crystallines,  1  slate,  1  chert,  and  2  shale.  The  coarseness,  and 
limited  amount  of  oxidation  makes  this  above  the  average  of 
the  county  as  a  wearing  material,  from  above  the  ground-water 
level. 

The  availability  is  affected  somewhat  by  the  irregular  masses  of 
clay  and  sand,  which  have  to  be  worked  around,  in  obtaining  the 
gravel.  The  location  has  a  greater  altitude  than  the  road,  and  is 
only  about  250  yards  from  it.  This  deposit  is  used  but  very  little 
in  repairinir  or  building  roads  in  Randolph  County. 

On  John  Caylor\s  farm,  in  the  southwestern  part  of  section  11 
^21  N.,  13  E.),  a  bod  of  sand  and  gravel  is  found  in  the  lower 
terrace  of  the  ^fississinewa  River.  Rv  tests,  it  has  been  found  to 
underlie  an  area  50  l>v  250  yards,  has  a  depth  ranging  between 
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8  and  12  feet,  above  ground-water  level,  and  has  from  2  to  6 
feet  of  stripping. 

As  to  physical  properties  for  wearing  on  the  road,  this  material 
is  somewhat  above  the  average,  which  comes  from  above  ground- 
water level.  In  kinds  of  rocks  85  per  cent  are  limestone,  11 
per  cent,  crystallines,  1  per  cent  slate,  1  per  cent  chert,  and  2 
per  cent,  shale.  The  sizes  are  10  per  cent,  clay,  16  per  cent  fine 
medium  sand,  10  per  cent  medium  sand,  20  per  cent  coarse  sand, 
30  per  cent,  roofing  pebble,  and  16  per  cent  gravel.  The  roads, 
on  which  this  material  has  been  used,  are  hard,  smooth,  and 
durable.  Although  in  places  the  gravel  grades  into  sand,  and 
clay,  yet  the  quantity  is  not  great  enough  to  greatly  affect  the 
availability. 

At  the  southwestern  corner  of  Ridgeville,  in  the  south  bluflF 
of  the  Mississinewa  River,  and  on  the  E.  Hyatt  lots,  is  a  bed  of 
gravel  and  sand  known  to  be  100  yards  long,  20  yards  wide,  and 
from  8  to  12  feet  deep.  This  gravel  is  too  fine  for  a  good  road 
metal,  and  is  used,  for  the  most  part,  in  concrete  work  at  Ridge- 
ville. 

On  the  east  bank  of  Bear  Creek,  in  the  north-central  portion 
of  section  23  (21  N.,  13  E.),  is  a  deposit  of  gravel,  sand,  and 
clay  on  the  James  Addington  place.  The  lateral  extent  is  not 
determined,  but  the  depth  is  15  feet,  and  the  bottom  is  clay.  The 
quality  of  this  gravel  is  somewhat  affected  by  the  high  percentages 
of  clay,  sometimes  becoming  as  much  as  75  per  cent  The  size, 
with  exception  of  the  clay  and  a  rather  high  per  cent  of  boulders, 
is  very  good  for  road  building.  A  sample  shows  17  per  cent, 
clay,  5  per  cent  fine  mediiun  sand,  10  per  cent,  medium  sand,  10 
per  cent,  coarse  sand,  35  per  cent  roofing  pebble,  18  per  cent, 
gravel  and  5  per  cent,  boulder. 

Along  the  bluffs  of  the  Mississinewa  Kiver,  in  the  northwestern 
part  of  section  17  (21  N.,  14  E.),  on  the  A.  Reitenour  and  D.  H. 
Reitenour  places,  are  deposits  which  underlie  15,000  square  yards. 
On  the  former's  place,  which  is  adjacent  to  the  latter's,  about  13,- 
000  square  yards  have  been  tested  by  a  post  auger,  excavations  for 
a  cellar  and  well,  and  a  cistern,  which  is  in  10  feet  of  gravel.  One 
hundred  yards  north  of  the  cistern,  the  walls  of  the  pit  show  10 
feet  of  gravel,  and  from  2  to  4  feet  of  stripping.     The  latter's 
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farm  has  been  tested  over  2,000  square  yards,  by  various  exca- 
vations, where  the  house  and  barn  now  stand.  A  cemetery,  which 
is  between  these  two  locations,  shows  a  fair  quality  of  gravel 
at  the  bottoms  of  the  graves. 

The  average  size  is  2  per  cent  of  clay,  13  per  cent,  fine  medium 
sand,  13  per  cent,  medium  sand,  28  per  cent,  coarse  sand,  33  per 
cent  roofing  pebble,  10  per  cent  gravel,  and  1  per  cent,  boulder. 
Because  of  the  low  percentage  of  clay,  this  gravel  is  slow  to 
pack.  This  permits  it  to  work  off  at  the  sides  of  the  road,  thus 
requiring  much  grading  to  keep  the  roads  in  order.  If  it  re- 
mains on  the  road,  its  loose  condition  permits  it  to  grind  much 
more  than  if  it  were  cemented.  On  the  other  hand,  the  material 
is  coarser  than  the  average,  and  consequently  is  not  much  oxidized. 
This  brings  the  durability  up  to  the  average  gravel.  This  ma- 
terial is  used  on  the  roads  for  2  miles  north,  2  miles  east,  2  miles 
south,  and  1  mile  west 

In  a  flood  plain  of  the  southeastern  quarter  of  section  6  (21  N., 
14:  E.),  on  the  land  of  A.  I.  Collins,  is  a  deposit  of  gravel  that 
extends  south  through  the  Minerva  Pierce  farm  of  the  southeast- 
ern quarter  of  section  8  to  the  Mississinewa  River.  This  extent 
has  been  learned  by  the  excavation  of  a  ditch,  which  showed 
gravel  in  its  bottom  throughout  this  entire  distance.  The  width 
of  the  deposit  on  the  Collins  place  is  30  yards,  the  depth  141/0 
feet,  and  the  stripping  from  2^2  to  5  feet  The  rock  percentages 
are  86  limestone,  10  crystallines,  1  slate,  2  shale,  and  1  chert. 
The  average  size  is  9  per  cent,  clay,  18  per  cent  fine  medium 
sand,  15  per  cent,  medium  sand,  30  per  cent,  coarse  sand,  20  per 
cent  roofing  pebble,  7  per  cent  gravel,  and  1  per  cent,  boulder. 
The  oxidation,  above  ground-water  level,  is  slight,  and  below, 
nothing.  This  gravel  is  hauled,  for  road  repairing,  3  miles  north, 
3  miles  east,  and  1  mile  west.  The  selling  price,  for  the  bank 
gravel,  is  25  cents  per  cubic  yard,  and  that  of  the  dipped  is  50 
cents.  The  dippcKl  is  claimed  to  be,  because  of  its  less  weathered 
condition,  and  its  greater  durability,  the  cheaper  gravel,  espe- 
cially for  those  who  haul  more  than  a  mile. 

A  kame  deposit,  which  rises  30  feet  above  the  adjacent  country, 
in  the  southeastern  (|uarter  of  section  30  (21  N.,  14  E.),  on  tlio 
farm  of  T.  TT.  Clark,  underlies  an  area  of  2  acres.  Dug  wells, 
cellars,  and  other  excavations  show  the  bed  to  be  within  li/>  to 
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4  feet  of  the  surface,  and  to  have  a  depth  varying  hetween  12  and 
23  feet.  The  quality  of  this  gravel  is  similar  to  that  on  the 
Mullen  farm,  the  discussion  of  which  is  conmaenced  in  the  next 
paragraph. 

Also  in  kames,  which  rise  decidedly  above  the  immediate  vicin- 
ity, are  the  beds  of  gravel  on  the  Mullen  land,  in  the  southwestern 
quarter  of  section  29  (21  N.,  14  E.).  The  house  and  barn  sit 
on  one  kame,  which  has  an  area  of  1^/2  acres,  a  stripping  of  2 
feet  and  a  depth  of  8  feet,  as  shown  by  various  excavations. 
South  of  the  house,  a  couple  of  hundred  yards,  is  another  kame, 
which  has  an  area  of  2  acres.  The  writer  dug  into  this  kame  at 
several  places,  on  various  sides  of  it,  and  found  that  it  contained  a 
medium  sized  gravel  within  about  2  feet  of  the  surface.  Another 
kame  on  this  farm  has  been  opened  for  some  years,  and  is  now 
almost  exhausted.  Because  of  the  fineness,  and  the  amount  of 
oxidation,  the  quality  is  below  the  average  for  the  county.  The 
roads  built  by  it  soon  become  rutty.  The  rock  composition  is 
about  average.  This  deposit  and  the  one  on  the  Clark  farm  are 
the  only  ones  which  are  available  in  this  neighborhood.  There 
is  no  known  deposit  nearer  than  S^A  miles  south,  5  miles  east,  and 
3  miles  west. 

Another  kame  deposit  is  found  on  the  land  of  Samuel  Grew  in 
the  westrcentral  portion  of  section  14  (21  N.,  14  E.).  Here, 
about  2  acres  are  said  to  be  underlain  with  gravel,  which  is  be- 
neath 5  feet  of  stripping.  The  depth  of  this  deposit  is  about 
10  feet.  The  quality  is  poor,  on  account  of  the  numerous  irreg- 
ular masses  of  clay.  The  average  sizes  are  10  per  cent  clay,  20 
per  cent  fine  medium  sand,  10  per  cent,  medium  sand,  45  per 
cent,  coarse  sand,  10  per  cent,  roofing  pebble  and  5  per  cent, 
gravel.  The  fineness  of  this  material  has  permitted  considerable 
weathering.  This  gravel  is  used  ly^  miles  north,  1  mile  east, 
and  1  mile  south.  The  roads  repaired  with  it  are  muddy  and 
dusty. 

On  the  B.  V.  M.  Brouse  property,  in  the  southwestern  part  of 
section  21  (21  N.,  14  E.),  is  a  small  deposit  of  exceptionally 
good  gravel.  It  underlies  about  500  square  yards,  is  from  IV2 
to  3  feet  beneath  the  surface,  and  is  5  feet  deep.  The  rock  com- 
position and  size  are  about  the  average.  The  oxidation  is  prac- 
tically nothing. 
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In  the  flood  plains  of  a  small  stream  in  the  southeastern  quarter 
of  section  24  (21  N.,  13  E.),  on  the  Hall  Bros,  farm,  is  a  bed 
of  gravel  beneath  the  ground-water  level.  The  water,  by  pump- 
ing, was  readily  exhausted  so  that  the  gravel  was  tak^i  out  to  a 
depth  of  10  feet  below  the  ground-water  leveL  Such  an  exhaus- 
tion could  not  have  taken  place  unless  some  impervious  material, 
such  as  clay,  encased  the  deposit  Although  this  same  kind  of 
material  is  found,  in  the  same  flood  plains,  500  yards  southeast 
on  the  Heston  farm,  in  the  southwestern  quarts  of  section  19 
(21  N.,  14  E.),  yet  this  is  no  evidence  that  the  bed  is  continuous 
for  the  500  yards.  It  rather  appears,  because  of  the  rapid  ex- 
haustion of  the  water,  that  the  gravel  is  in  pockets,  and  that 
these  are  small.  Very  careful  testing  should  be  done,  by  driving 
pipes  or  in  some  other  way,  before  a  machine  of  any  kind  is  set 
for  lifting  the  material  out.  The  quality  of  this  material  is 
reported  as  being  a  medium  gray  gravel,  which  packs  quickly. 

On  the  land  of  S.  Shaw,  in  the  southeastern  quarter  of  section 
12  (21  N.,  14  E.),  in  the  flood  plains  of  the  Mississinewa 
River,  is  a  small  area,  which  is  underlain  with  about  12  feet  of 
gravel,  7  feet  being  below  ground-water  level  and  5  feet  above. 
The  ^tripping  is  from  4  to  10  feet  The  quality  of  the  material 
is  rather  fine  for  road  building,  being  5  per  cent  clay,  25  per 
cent  fine  medium  sand,  50  per  cent  medium  sand,  10  per  cent 
coarse  sand,  and  10  per  cent  roofing  pebble. 

In  the  southwestern  quarter  of  section  24  (21  N.,  14  E.),  in 
a  flood  plain  on  the  EoUie  Warren  land,  5  or  6  acres  are  known  to 
be  more  or  less  underlain  by  gravel  and  to  have  from  2  to  3  feet 
of  stripping.  The  depth  at  the  pit  is  20  feet  beneath  ground- 
water level.  The  gravel  has  been  taken  out  to  a  depth  of  10 
feet,  after  first  pumping  out  the  water.  The  fact  that  the  water 
can  be  pumped  out  shows  that  the  deposit  must  be  in  a  pocket 
in  the  clay,  and  that  testing  is  very  essential  before  setting  a  ma- 
chine. If  considerable  clay  is  present,  the  endless  chain  process 
would  probably  give  the  best  satisfaction  in  lifting  the  material. 
This  material  is  unoxidized,  and  is  of  an  average  size  and  rock 
composition. 

Two  thousand  cubic  yards  of  this  material  are  put  on  the  roads 
annually,  at  from  45  to  70  cents  per  cubic  yard.  It  is  hauled 
6  miles  west,  4  miles  north,  7  miles  east,  and  4  miles  south. 
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On  the  Porter  place,  in  the  southwestern  portion  of  section  6 
(21  N.,  15  E.),  a  bed  of  gravel,  with  from  0  to  2%  feet  of  strip- 
ping, underlies  about  4,000  square  yards  in  a  hill.  In  one  part 
of  it,  where  a  test  has  been  made,  the  depth  is  18  feet.  The  sizes 
of  this  gravel  are  10  per  cent  clay,  10  per  cent,  fine  medium 
sand,  65  per  cent  coarse  sand,  14  per  cent  roofing  pebble,  and  1 
per  cent  boulder.  The  color  is  brown,  and  the  oxidation  about  the 
average  for  a  bank  deposit  in  this  county. 

Workable  deposits  are  found  in  the  ground  moraine,  on  the 
E.  M.  Clough  farm,  of  the  northeastern  corner  of  section  9,  and 
the  northwestern  corner  of  section  10  (21  N.,  15  E.).  In  the 
latter  location,  tests  indicate  that,  under  from  3  to  5  feet  of  strip- 
ping, 20  acres  are  underlain  by  gravel,  which  ranges  in  depth 
between  3  and  10  feet,  4  feet  being  above  and  from  3  to  6  feet 
below  ground-water  level.  The  quality,  as  to  size,  is  10  per 
cent,  clay,  20  per  cent,  fine  medium  sand,  15  per  cent  medium 
sand,  35  per  cent,  coarse  sand,  and  20  per  cent  roofing  pebble. 
This  is  not  very  good  for  road  building.  The  oxidization,  with 
exception  of  very  near  the  surface,  is  not  great  This  material  is 
used  in  repair  work  and  building,  for  1  mile  north,  4  miles  east, 
4  miles  south,  and  IV2  miles  west. 

Township  20  North,  Ranges  IS,  IJf,  15  East,  and  Parts  of  Town- 
ships 18  and  17  North,  Range  1  West, 

The  geographical  and  topographical  location  of  the  gravel  in 
this  132  square  miles  are  especially  interesting.  The  entire  area 
is  covered  by  a  heavy  deposit  of  glacial  moraine,  which  is  made 
up  mainly  of  clay,  a  smaller  amount  of  sand,  and  a  still  smaller 
amount  of  gravel,  which  is  so  intermingled  with  the  clay  and 
sand  that  some  concentration  is  necessary  before  it  is  of  any  eco- 
nomic importance.  North  of  the  White  River,  no  noticeable  con* 
centration  has  taken  place.  Not  a  single  workable  deposit  is 
found  in  this  entire  area,  which  composes  more  than  half  of  the 
132  square  miles.  The  main  deposits  are  found  along  White 
River,  but  there  are  some  fair  ones  in  the  flood  plains  of  a  few 
of  its  tributaries,  and  also  where  there  appears  to  have  been  no 
stream  concentration.  The  reason  for  this  peculiar  phenomena  is 
veiy  evident 
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North  of  White  River,  from  %  tx)  2  miles,  is  a  water  shed, 
through  which  the  tributaries  of  the  Mississinewa  and  those  of 
the  White  River  have  failed  to  work  their  heads.  -In  this  water 
shed,  fluvial  concentrations  have  scarcely  taken  place,  and  for  a 
couple  of  miles  north  and  south  to  the  White  River  the  sources 
of  the  tributaries  are  so  small  that  they  have  collected  only  very 
small  deposits. 

South  of  White  River,  the  tributaries  are  much  larger  than 
those  north,  and  have  numerous  smaller  tributaries  themselves, 
which  form  a  sort  of  net  work  over  this  region  that  picks  up  the 
gravel,  sand  and  clay  of  the  ground  moraine,  and  deposits  them  as 
homogeneous  materials,  thus  bringing  about  the  separation  and 
concentration.  Another  advantage  the  streams  soutli  of  White 
River  have  over  those  north,  is  that  they  pass  through  a  heavier 
moraine,  which  naturally  contains  a  coarser  gravel.  One  mile 
west  of  TJnionport,  the  topography  is  hummocky,  and  contains 
some  kettle  holes. 

In  some  low  hills,  on  the  G.  O.  Thompson  land  of  the  north- 
eastern quarter  of  section  29  (20  N.,  12  E.),  is  a  total  area  of 
about  16,000  square  yards  imderlain  by  gravel,  with  more  or  less 
sand  and  clay.  The  depth  is  from  5  to  12  feet,  and  the  amount 
of  stripping  is  from  IV2  to  4  feet.  The  tests  giving  this  data  have 
come  from  post  auger  holes  and  pit  openings  in  a  very  general 
way.  Before  working  this  deposit,  the  writer  would  suggest  that 
an  iron  pipe  test  be  tried,  so  that  the  quality  and  amount  of  the 
gravel  may  be  determined. 

The  following  physical  characteristics  are  to  be  noted:  The 
rocks  are  86  per  cent,  limestone,  11  per  cent,  crystallines,  1  per 
cent  shale,  1  per  cent,  slate,  and  1  per  cent  chert  The  average 
sizes  of  two  sani])les  are  9  per  cent,  clay,  11  per  cent  fine  medium 
sand,  lo  per  cent,  medium  sand,  25  per  cent,  coarse  sand,  15  per 
cent  roofing  j^ebble,  24  per  cent,  gravel  and  3  per  cent  boulder. 
The  oxidation  has  aflFected  the  deposit  about  the  average  amount 
for  one  above  ground-water  level,  and  has  given  it  a  brown  color. 
The  clay  contains  some  lime,  which  serves  as  a  cement  Each 
vear  from  1,500  to  2,500  cubic  vards  of  this  material  are  used 
in  repairing  the  roads  for  5  miles  west,  1  mile  south  and  3l/» 
miles  east. 
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Forty  feet  above  the  adjacent  region,  in  a  large  hill  on  the 
Samuel  Ambum  and  Gates  farms  of  section  34  (20  N.,  12  E.), 
is  a  gravel  deposit,  grading  more  or  less  into  clay  and  sand,  which 
will  underlie  8  or  9  acres,  with  an  average  depth  of  25  feet.  This 
extent  and  depth  has  been  determined  by  several  pit  openings. 

In  percentages  of  rocks,  85  per  cent,  is  limestone,  11  per  cent 
crystallines,  2  per  cent,  shale,  1  per  cent,  chert,  and  1  per  cent, 
slate.    The  exposure  on  a  pit  wall  showed : 


Section  of  Gravel  at  the  Ambum  Pit, 

Feet.         Inches. 

1.  Stripping    3 

2.  Coarse  brown  gravel 15 

3.  Fine  medium  sand r> 

4.  Medium  llglit  brown  gravel 1.") 


•   • 


The  average  of  two  samples  are  10  j)er  cent,  clay,  7  per  cent, 
fine  medium  sand,  15  ]jer  cent  medium  sand,  18  per  cent,  coarse 
sand,  15  per  cent,  roofing  pebble,  33  per  cent,  gravel  and  2  per 
cent  boulder.  The  amount  of  oxidation  is  about  an  average  for 
a  deposit  above  ground-water  level,  in  Randolph  County.  About 
1,500  cubic  yards  of  this  gravel  are  used  annually  in  repair 
work. 

On  the  farm  of  George  Thornburg,  in  the  southea.stem  quarter 
of  section  22  (20  N.,  12  E.),  is  a  deposit  extending  for  200  yards 
along  the  south  bluflF  of  White  River.  Tests  have  also  shown  its 
extent  back  from  the  face  of  the  bluflF  to  be  15  vards  and  its 
depth  to  be  8  feet.  There  are  from  2  to  5  feet  of  stripping.  A 
sample  of  material  from  this  location  shows  S  per  cent,  clay,  20 
per  cent  fine  medium  sand,  15  per  cent,  medium  sand,  25  per 
cent,  coarse  sand,  16  per  cent,  roofing  pebble,  15  per  cent,  gravel, 
and  1  per  cent,  boulder.  The  r(X*k  composition  and  oxidation  are 
about  the  same  as  in  the  ^Thompson  deposit. 

About  y^  of  a  mile  east  of  the  Thornburg  location  and  in  the 
bluff  of  a  tributarv  to  White  River  is  a  cravel  IkkI  on  the  J.  I). 
Wright  land,  of  the  southwestern  quarter  of  section  23  (20  N., 
12  E.).  Tt  has  a  length  of  100  yards  and  a  depth  of  8  to  0  feet, 
but  tlie  width  has  not  been  determined.  The  stripping  is  from  2 
to  4  feet.     The  quality  of  this  gravel  is  about  the  same  as  the 

*Sec  page  33S 
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Thombur^.  About  800  cubic  yards  of  this  material  are  used 
annually  in  repairing  roads  1  mile  north,  1  mile  south  and  2 
miles  east 

In  the  northeastern  quarter  of  section  88  (20  N.,  12  E.),  on  the 
J.  Driver  place,  is  a  bed  of  gravel,  which  is  known  to  underlie  12 
or  13  acres  of  the  flood  plain  of  White  River.  Tests  have  shown 
the  depth  to  vary  from  1  to  10  feet 

On  the  land  of  W.  Wright,  which  is  just  across  the  road  from 
the  Driver  deposit,  is  a  small  pit,  which  shows  a  depth  of  7 
feet,  and  from  2  to  4  feet  of  stripping.  The  quality  of  this  gravel 
is  about  the  average.  The  oxidation  is  low,  because  a  consid- 
erable per  cent,  is  either  below  ground-water  level  or  has  been  in 
recent  geological  times.  About  1,500  cubic  yards  is  used  annu- 
ally in  repairing  roads  as  far  as  4  miles  east  and  2  miles  south. 
The  gravel,  because  of  a  fair  amount  of  calcareous  clay,  packs  well 
and  makes  a  hard  and  smooth  road. 

On  the  R.  T.  Mills  farm,  in  the  southeast  quarter  of  section 
19  (20  N.,  13  E.),  is  a  location  at  the  top  of  a  hill  which  has  a 
quaquaversal  slope.  The  deposit,  as  known,  underlies  about  6,000 
square  yards  and  is,  in  a  couple  of  places  where  it  has  been 
tested  by  driving  dovsm  a  pipe,  10  yards  deep.  The  quality  of  this 
gravel  is  extraordinarily  good.  At  a  depth  of  10  feet,  the  weath- 
ering is  very  slight,  and  the  color  is  almost  a  gray.  The  size  is 
5  per  cent,  clay,  5  per  cent,  fine  medium  sand,  15  per  cent  me- 
dium sand,  30  per  cent  coarse  sand,  35  per  cent  roofing  pebble, 
9  per  cent  gravel  and  1  per  cent  boulder.  Rock  percentages  are 
84  limestone,  12  crystallines,  1  slate,  1  chert,  and  2  shale.  The 
clay  is  of  a  very  calcareous  nature,  and  cements  the  material  to- 
gether when  it  is  put  onto  the  road.  Annually,  1,000  cubic  yard?. 
of  this  material  are  put  on  the  roads  to  a  distance  of  1%  miles 
north,  Vj  mile  west,  and  1  mile  south. 

A  bank  deposit,  in  and  back  from  the  bluffs  of  White  River 
and  on  the  land  owned  by  E.  E.  Franklin  in  the  northwestern 
quarter  of  section  22  (20  K,  13  E.),  has  an  extent  of  100  by  200 
yards.  This  extent  was  determined  from  the  gravel  pit  and  three 
test  pits,  which  were  each  10  feet  deep.  The  stripping  varies 
from  2  to  3  feet,  and  the  depth  of  gravel  from  7  to  8  feet  Fre- 
quently the  gravel  grades  into  sand,  so  that  it  will  not  be  certain 
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without  more  tests  that  the  area  between  the  test  pits  is  underlain 
by  gravel. 

The  quality  of  this  gravel  is  below  the  average  of  this  county, 
because  of  its  fineness  and  high  amount  of  oxidation.  The  rock 
percentages  are  about  average.  One  thousand  cubic  yards  of  this 
gravel,  at  a  rate  of  35  cents  per  cubic  yard,  are  put  on  the  roads 
annually  for  repair  work. 

In  the  southeastern  corner  of  section  14  (20  N.,  13  E.),  on 
the  C.  E.  Magee  place,  the  deposit  is  on  a  slope  which  extends 
down  to  the  bluffs  of  White  River.  No  pit  has  been  opened  here, 
but  two  tests  have  been  made  at  points  160  yards  apart;  one  of 
these  tests  was  a  pit  8  feet  deep  and  4  feet  in  diameter,  which 
showed  2  feet  of  stripping,  6  feet  of  gravel,  and  no  bottom;  the 
other  test  was  a  boring  of  11  feet,  which  gave  2  feet  of  stripping, 
9  feet  of  gravel,  and  no  bottom.  The  quality  of  the  gravel  is 
in  size  and  rock  composition  about  average.  The  color  is  brown, 
which  is  due  to  oxidation.  As  in  most  bank  pits  of  this  county, 
the  oxidation  has  not  affected  greatly  the  material  from  a  roofing 
pebble  on  up. 

On  the  J.  H.  Thornburg  farm,  in  the  southeastern  quarter  of 
section  13  (20  N.,  13  E.),  the  gravel  bed  is  in  the  bluffs  of  a 
tributary  of  White  River,  and  has  a  surface  extent  of  10  or  11 
acres.  The  depth  is  about  15  feet,  and  the  stripping  from  iy2 
to  21/2  feet^  These  facts  have  been  determined  by  a  number  of 
test  pits  8  feet  deep  and  6  or  7  feet  in  diameter.  As  to  its  char- 
acter as  a  road  material,  it  is  oxidized  about  the  same  as  the 
Magee  deposit.  The  average  sizes  for  two  samples  are  15  per 
cent  clay,  34  per  cent.*  fine  medium  sand,  9  per  cent,  medium 
sand,  17  per  cent,  coarse  sand,  10  per  cent,  roofing  pebble,  14 
per  cent,  gravel,  and  1  per  cent,  boulder.  The  rock  percentages 
are  about  the  average. 

The  location  of  the  Herman  Murphy  place,  which  is  in  the 
southeastern  corner  of  section  13  (20  If.,  13  E.),  is  found  in  the 
bluff  of  White  River,  underlying,  more  or  less,  some  6  acres  of 
surface  which  has  been  tested  by  test  pits  and  post  auger  holes. 
The  general  depth  is  unknown,  but  at  the  pit  it  is  15  feet^  with 
2  to  4  feet  of  stripping.  As  to  whether  this  deposit  is  workable 
is  a  difficult  question,  because  of  the  abrupt  changes  from  gravel 
to  sand.    Fully  half  of  the  material  in  the  pit  is  sand. 
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As  to  quality,  the  oxidation  is  average  for  a  bank  deposit  of 
the  county.  The  rock  percentages  are  89  limestone,  7  crystallines, 
2  shale,  1  slate  and  1  chert.  The  average  of  three  samplcoj 
shows  the  following  sizes:  10  per  cent  clay,  30  per  cent,  fine 
medium  sand,  12  per  cent,  medium  sand,  20  per  cent,  coarse 
sand,  20  per  cent,  roofing  pebble,  7  per  cent  gravel,  and  1  per 
cent,  boulder.  The  clay  of  this  gravel  is  very  calcareous  and 
makes  a  good  cement  for  packing,  hardening,  and  holding  the 
material  in  place  in  the  road.  This  gravel  is  used  in  repair  work 
for  2  miles  west,  1  mile  south,  and  1  mile  east.  It  is  most  too 
fine  for  building  a  road. 

The  Pogue  pit  is  just  across  the  n>ad  from  the  Murphy,  and 
is  also  located  in  the  bluff  of  White  Eivcr.  Although  there  are 
several  acres  underlain  by  gravel  and  sand,  the  fine  medium  sand 
is  so  predominant  that  the  deposit  is  impracticable  for  a  road 
material. 

The  location  on  the  farm  of  John  II.  Lee,  in  the  southeastern 
part  of  section  27  (20  N".,  13  E.),  is  found  in  the  bluff,  above 
ground-water  level,  and  in  the  flood  plains,  below  ground-water 
level,  of  Eight  Mile  Creek.  The  bank  deposit,  although  it  under- 
lies several  acres,  has  to  such  a  great  extent  graded  into  sand  that 
it  is  impracticable  except  for  very  local  repair  work.  The  flood 
plain  deposit  also  covers  several  acres,  but  is  only  from  2  to  5  feet 
deep,  and  is  beneath  from  2  to  5  feet  of  stripping. 

In  the  southeast  quarter  of  section  18  (20  N.,  14  E.),  on  the 
A.  Slusher  land,  is  a  deposit  in  the  bluff  of  White  Eivcr  which  by 
test  is  known  to  imderlie  3  acres.  An  exposure  shows  the  fol- 
lowing : 

Section  at  A.  Slusher s  Grarel  Pit. 

Feet.         Inches. 

1.  Stripping    3 

2.  Yellowisli  brown  gravel,  considerably  oxidized 2 

3.  Clay,  sand,  and  coarse  gravel  abont  equally  mixed !2 

4.  A  light  brown  gravel,  not  nuich  oxidized ii 

5.  Sand    

Tlio  rock  coin])()sition  is  about  tlie  average  for  the  county. 
Because  of  tlio  fact  that  the  deposit  is  '}/{  sand,  it  can  scarcely  be 
termed  workable.  The  Ciravcl  in  ironeral  is  too  fine  for  anything 
more  than  very  light  repair  work. 
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In  tlie  southeastern  part  of  section  31  (20  K".,  14  E.),  on  the 
M.  A.  Wright  farm,  is  a  bed  of  gravel  located  in  the  flood  plain 
of  Sugar  Creek  beneath  the  ground-water  level.  About  5,000 
square  yards  are  known,  by  pipe  driving,  to  be  underlain  by 
gravel,  with  a  depth  of  from  16  to  21  feet.  The  stripping  is 
from  2  to  4  feet.  The  quality,  as  to  size,  is  14  per  cent  clay,  10 
per  cent,  fine-medium  sand,  5  per  cent  medium  sand,  13  per 
cent  coarse  sand,  25  per  cent  roofing  pebble,  30  per  cent,  gravel, 
and  3  per  cent  boulder;  as  to  rocks,  88  per  cent,  are  limestone, 
2  per  cent,  shale,  8  per  cent,  crystallines,  1  per  cent,  elate,  and  1 
per  cent,  chert.  It  is  unoxidized,  and  has  a  gray  color.  The 
clay  is  rather  calcareous,  and  serves  as  a  cement 

It  is  very  probable  that  other  workable  deposits  can  be  found 
at  other  points  along  Sugar  Creek.  Tests  have  already  indicated 
pockets  a  few  hundred  yards  further  down  stream,  but  they  are 
too  small  for  setting  a  gravel  excavator  or  they  contain  too  much 
clay.  It  is  possible  that  tlie  endless  chain  process  could  be  used 
where  there  is  too  much  clay  for  ^dipping. 

The  County  Farm  deposits,  in  the  southwestern  corner  of  sec- 
tion 33  (20  N.,  14  E.),  cover  an  area,  as  has  been  learned  by 
tests,  of  100  by  40  yards,  and  is  5  yards  deep.  Beyond  these 
limits  the  gravel  contains  lenses  of  clay,  which  make  it  im- 
practicable for  di[)ping;  but  the  endless  chain  process  might  work. 

The  quality  of  this  material,  a.^  is  seen  from  the  average  of  two 
samples,  is  12  per  cent,  clay,  23  per  cent  fine  medium  sand,  10 
per  cent,  medium  sand,  22  per  cent,  coarse  sand,  20  per  cent, 
roofing  pebble,  12  per  cent,  gravel  and  1  per  cent,  boulder.  The 
rock  percentages  arc  85  limestone,  6  shale,  6  crystallines,  2  chert, 
and  1  slate.  Oxidation  is  practically  nothing.  The  clay  is  some- 
what calcareous  and  serves  as  a  very  fair  cement  This  material 
is  used  for  5  miles  oast,  2  miles  north,  4  miles  south,  and  i/> 
mile  west  \Yhere  it  has  been  used  in  repairing  it  seems  to  pack 
quickly,  and  makes  a  smooth,  hard  and  durable  road. 

In  the  northwestern  part  of  Winchester  near  the  old  fair 
ground,  10  or  11  acres  are  underlain  bv  a  deposit  of  gravel,  sand, 
and  clay,  in  the  AikkI  plain  of  Sugar  Creek.  This  area  has  been 
well  tested,  and  in  aliiK^st  all  cases,  too  much  clay  is  found  to  pay 
for  setting  a  machine  for  dipping.      The  endless  chain   process 

*8ee  pago  324. 


344  BEPOBT   OF   8TATB   OBOLOGIST. 

might  work  here,  since  it  allows  considerable  of  the  clay  and  dirt 
to  be  washed  out  The  gravel,  which  has  been  taken  out,  is  made 
up  of  15  per  cent,  clay,  10  per  cent,  fine  medium  sand,  10  per 
cent,  medium  sand,  20  per  cent  coarse  sand,  20  per  cent,  roofing 
pebble,  21  per  cent  gravel,  and  4  per  cent  boulder.  The  percent- 
ages of  rocks  are  about  the  average. 

In  the  northwestern  quarter  of  section  13  (20  N.,  14  E.),  on 
the  S.  Clevinger  land,  is  a  deposit  in  the  flood  plain  and  bed  of 
White  River,  that  is  250  yards  long,  25  yards  wide,  and  from 
6  to  9  feet  deep.  The  stripping  is  from  2^^  to  4  feet  The  rock 
percentages  and  sizes  of  the  material  are  about  the  average  for  the 
county,  and  the  amount  of  weathering  is  very  small.  In  this 
vicinity,  this  is  about  the  only  available  gravel.  Eight  hundred 
cubic  yards,  at  40  cents  per  cubic  yard,  are  used  annually  in  re- 
pairing and  building  roads.  It  is  hauled,  for  road  purposes,  4 
miles  north,  3%  miles  east,  2^/2  niiles  south  and  2  miles  west. 

East  of  White  River,  there  is  only  one  known  workable  de- 
posit, and  that  is  on  the  place  of  R.  Dickson,  in  the  southwestern 
comer  of  section  1  (17  N".,  15  E.).  This  gravel  bed  is  in  a  low 
knoll  of  the  ground  moraine  and  underlies  12  or  13  acres.  Under 
from  2*  to  5  feet  of  stripping,  a  depth,  of  from  3  to  6  feet  above 
ground-water  level,  is  found.  The  quality,  as  is  shown  by  rock 
percentages,  is  84  limestone,  12  crystallines,  1  chert,  1  slate,  and 
2  shale.  The  sizes,  on  an  average,  are  20  per  cent  clay  and  80 
per  cent,  roofing  pebble.  Oxidization  is  low  in  the  gravel  above 
the  ground-water  level  and  is  nothing  in  that  below.  On  account 
of  the  high  percentage  of  clay,  roads  become  dusty  in  the  summer 
and  somewhat  muddy  in  the  winter,  but  they  are  generally  smooth, 
hard,  and  durable. 

Without  a  doubt  a  large  quantity  can  be  gotten  from  beneath 
the  water.  This  gravel,  because  of  its  un weathered  condition, 
will  be  found  to  be  more  durable  than  that  which  is  being  put  on 
the  road  at  present  Although  for  setting  a  dipping  machine  to 
obtain  the  gravel  beneath  the  water  level  no  tests  have  been  made, 
yet  it  is  probable  that  the  percentage  of  clay  is  too  high,  and  that 
the  endless  chain  would  give  better  satisfaction.  Before  setting 
any  machine,  very  careful  testing  will  be  necessary.  This  gravel 
is  used  for  2^2  miles  south,  1  mile  east,  3i/>  miles  north,  and  2 
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miles  west.  One  thousand  four  hundred  cubic  yards  ol  the  bank 
gravel  are  sold  annually  at  35  cents  per  cubic  yard. 

Because  of  the  high  percentage  of  ungraveled  and  poorly  grav- 
eled roads,  and  the  limited  amount  of  bank  gravel  in  this  vicinity, 
it  will  be  but  a  brief  time  until  some  other  source  for  road  ma- 
terial will  be  necessary.  In  selecting  this  material,  it  will  be 
very  essential  that  the  durability  of  various  road  metals  be  con- 
sidered. Since  limestone  is  more  durable  than  gravel,  the  writer 
will  refer  the  reader  to  the  tests  made  at  the  Road  Laboratory  of 
the  United  States  upon  the  limestone  at  *Eidgeville  and  in  other 
neighboring  counties. 

In  the  southeastern  quarter  of  section  31  (20  N.,  15  E.),  on 
the  L.  Chinaworth  place,  several  acres,  in  the  flood  plain  of  a 
small  stream,  are  underlain  by  a  bed  of  gravel,  sand  and  clay. 
The  depth  is  from  2  to  7  feet,  and  the  stripping  is  from  2  to  4 
feet  Tests  have  been  made  for  setting  a  dipping  machine,  but 
there  is  too  much  clay  to  contend  with. 

On  the  farm  of  W.  Schultz,  in  the  southeastern  comer  of  sec- 
tion 19  (20  'N,,  15  E.),  is  a  bed  of  gravel,  sand,  and  clay  beneath 
the  ground-water  level,  in  the  flood  plain  of  a  small  creek.  A 
rather  general  testing  shows  that  several  acres  are  underlain  by 
this  deposit.  Where  taken  out,  it  had  a  depth  of  11  feet  beneath 
5  feet  of  stripping.  The  quality  is  inferior  because  of  the  high 
percentage  of  clay.  Some  of  this  could  be  avoided  if  the  endless 
chain  process  would  be  used  instead  of  the  dipping  machine. 
This  gravel  was  sold  for  40  cents  a  cubic  yard  and  was  used  2 
miles  north,  2  miles  east,  1  mile  south  and  1  mile  west. 

The  deposits  on  the  R.  Wilkerson  place,  in  the  northwestern 
quarter  of  section  11,  are  located  in  small  surface  raises  which 
cover,  all  taken  together,  5  or  6  acres,  with  a  depth  in  one  place, 
where  a  test  was  made,  of  13  feet.  The  stripping  is  about  4 
feet. 


•See  page  157. 
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Totvnship  19  North  and  the  Northern  Pcurt  of  18  North,  Ranges 

IS,  H,  15,  and  Part  of  12  East,  and  Parts  of  Tamrir 

ships  16  and  17  North,  Range  1  West. 

Tn  this  area  of  198  square  miles,  the  larger  deposits  are  found 
in  the  flood  plains  of  Green's  Fork,  in  the  bluffs  of  Cabin  Creek, 
and  in  the  hummocky  moraine,  1  mile  west  of  ITnionport.  All 
of  the  larger  streams,  such  as  Little  White  Eiver,  West  Kiver, 
Martindale  Creek,  White  River,  and  Greenville  Creek,  contain 
deposits  of  economic  value  in  their  bluffs,  terraces  and  flood 
plains;  but  on  and  near  the  divides,  such  as  is  foimd  near  the 
western  border  in  the  civil  township  of  West  River,  the  gravel  has 
not  been  segregated  by  stream  work  and  no  deposits  of  economic 
importance  are  found. 

In  the  civil  township  of  Green's  Fork,  the  deposit  is  found 
below  ground-water  level  and  along  a  northeast  and  southwest  belt, 
which  extends  from  the  south-central  part  of  section  15,  I14  niiles 
south  of  Spartanburg,  northeast  through  the  northwest  part  of 
section  14,  across  section  11,  through  the  northwest  part  of  section 
12,  and  into  the  central  part  of  section  1  (16  N.,  1  W.).  Through 
tests,  by  driving  pipes,  this  belt  has  been  found  to  be  about  160 
feet  wide  and  from  1  to  20  feet  in  depth.  At  several  places  in  this 
belt  the  tests  have  shown  the  gravel  to  be  in  sufiicient  quantities  to 
pay  for  setting  a  dipping  machine,  which  could  not  be  set  for  less 
than  4  or  5  thousand  cubic  yards.  This  deposit  is  very  available, 
having  a  stripping  of  from  2  to  7  feet,  and  being  very  accessible  t\) 
the  public  highways. 

In  a  general  way,  the  quality  of  the  gravel  is  above  the 
average  of  Randolph  County.  The  amount  of  oxidation  is  very 
little,  since  it  is  largely  beneath  the  ground-water  level.  The  rock 
composition,  at  various  parts  of  the  deposit,  is  seen  to  be  as  fol- 
lows: In  the  south-central  part  of  section  15  there  is  83  ])er  cent, 
of  limestone,  10  per  cent,  crystallines,  2  per  cent,  chert,  4  per  cent, 
shale,  and  1  per  cent,  slate.  In  the  northeastern  part  of  section 
12,  on  Clara  Wood's  place,  in  a  bank  pit,  the  writer  found  a 
material  with  an  average  rock  composition.  In  the  southeastern 
part  of  the  northwestern  quarter  of  section  1,  on  H.  Alexander's 
farm,  is  a  deposit  beneath  ground-water  level,  which  has  the  fol- 
lowing rock  percentages;     S3  limestone,  11  cryst^allines,  3  shale, 
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2  slate  and  1  chert.  Tlie  size  of  the  gravel  in  section  16  (16  X., 
1  W.)  is  10  per  cent^  clay,  20  per  cent,  medium  sand,  15  per  cent, 
coarse  sand,  45  per  cent,  roofing  pebble,  9  per  cent,  gravel,  and  1 
per  cent,  boulder;  on  Clara  Wood's  farm,  it  is  10  per  cent,  clay,  30 
per  cent,  sand,  48  per  cent,  roofing  pebble,  1 1  per  cent,  gravel,  and 
1  per  cent,  boulder ;  on  IT.  Alexanders  farm  it  is  13  per  cent,  clay, 
30  per  cent,  sand,  45  per  cent,  roofing  pebble,  11  per  cent  gravel 
and  1  per  cent.  lK)ulder.  The  clay  in  all  of  thes  deposits  contains 
a  small  per  cent,  of  lime,  and  is  of  a  hard  and  tough  nature,  both 
of  which  tend  to  make  it  a  good  cementing  material. 

The  only  other  deposit  known  of  in  this  township,  which  is  of 
any  practical  value,  is  located  in  the  southeast  quarter  of  section 
18  (18  N.,  15  E.).  This,  as  far  as  is  known,  is  a  bank  deposit, 
which  has  an  extent  of  a  couple  of  acres,  a  depth  above  ground- 
water level  of  12  feet,  and  from  2^/^  to  5  feet  of  stripping.  Since 
no  bottom  has  been  found  other  than  water  it  is  possible  that  some 
gravel  could  be  obtained  from  beneath  the  waier  level.  For  this 
location  I  would  recommend  the  ^endless  chain  process,  on  ac- 
count of  the  large  amount  of  clay  and  dirt  in  the  gravel. 

In  quality,  this  material  is  only  fair.  The  color  is  brown, 
which  is  due  to  oxidation.  In  the  smaller  material,  as  from  a 
flaxseed  to  a  wheat  grain,  the  oxidation  has  permeated  the  larger 
portion,  where  in  the  coarser  material  it  only  fonns  a  small  film. 
The  percentages  of  the  various  rocks  are  as  follows :  83  per  cent, 
limestone,  10  per  cent,  crystallines,  2  per  cent,  chert,  1  per  cent^ 
slate,  4  per  cent,  shale.  In  size  15  per  cent,  is  a  somewhat  cal- 
careous clay,  15  per  cent,  fine  medium  sand,  15  per  cent,  medium 
sand,  20  per  cent,  coarse  sand,  20  j)er  cent,  roofing  ])ebble,  8  per 
cent,  gravel,  and  1  })er  cent.  l)oulder.  The  oxidation,  size  and 
rock  composition  causes  this  gravel  to  pactk  well  on  the  road,  but 
not  to  wear  as  well  as  a  ro«qrser  and  less  oxidized  gravel.  On  an 
average,  1,100  cubic  ynrda  are  put  on  the  roads  annually.  This 
gravel  is  used  in  repair  work  and  l)uikling  as  far  as  4  miles  east, 
5  miles  north,  2  miles  west,  and  1  mile  soutli. 

In  Washington  Township  the  workable  (le])osits  are  found  in 
the  bed,  flood  })Iains,  terraces  and  blufl^s  of  Green's  Fork.  In  the 
bed  and  flood  plain,  tlie  deposits  beneatli  the  ground-water  level 

•»<»<»  papo  324. 
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have  been  tested  by  ditching  and  pipe  driving  from  W.  D.  Daly's 
farm,  section  22  (18  N.,  14  E.),  southwest  across  the  farms  of 
S.  B.  Clements,  section  27,  David  Baxter's,  northwestern  quarter 
of  section  34,  Ezra  Nye's,  southeast  quarter  of  section  33  (19  N., 
14  E.);  M.  Anderson's,  northeast  quarter  of  section  4  (18  N.; 
14  E.);  and  onto  the  adjacent  farm  to  the  southwest.  In  the 
terraces  and  bluffs  of  Green's  Fork  the  bank  deposits  have  been 
tested  on  the  farms  of  Amos  Hodgin,  southeast  quarter  of  section 
9,  and  L.  E.  Moody,  northwest  quarter  of  section  16,  and  the 
farm  immediately  south  and  across  the  road  from  the  Amos 
Hodgin  farm,  northeast  quarter  of  section  16  (18  N.,  14  E.). 
Another  deposit,  above  the  ground-water  level,  is  found  on  the  F. 
Ritter  farm,  in  the  southeast  quarter  of  section  18  (19  N.,  14  E.). 

The  location  on  the  Daly  farm  has  been  well  tested  by  driving 
an  iron  pipe  and  by  the  dipping  already  done.  The  deposit  that 
is  still  workable  has  an  area  of  3,000  square  yards,  with  a  width 
of  100  feet  and  a  length  of  300  feet  or  more,  in  the  center  of  the 
Green's  Fork  valley.  At  the  center  of  this  deposit,  the  stripping 
is  1  foot,  but  at  the  sides  it  becomes  6  feet  Across  the  road  on 
the  Clement  farm  a  good  location  has  been  found  for  setting  a 
dipping  machine,  between  the  house  and  the  road.  For  several 
hundred  yards  south  to  southwest  of  the  house  the  gravel  is  found 
within  a  few  feet  of  the  surface,  and  wherever  tested  has  a  width 
of  about  100  feet  where  the  stripping  does  not  become  too  heavy 
for  working. 

The  gravel  that  has  been  dipped  out  on  the  Daly  farm  has  an 
average  rock  composition.  In  size,  15  per  cent,  is  clay,  25  per 
cent,  fine  medium  sand,  9  per  cent,  medium  sand,  26  per  cent, 
coarse  sand,  25  per  cent,  roofing  pebble.  The  clay  is  somewhat 
calcareous  and  cements  the  material  together  when  it  is  put  on 
the  road,  thus  making  a  hard  and  smooth  bed.  The  color  is  a 
gray,  which  indicates  the  unweathered  condition. 

On  the  Clement  farm  the  gravel  is  of  about  the  same  quality  as 
on  the  Daly. 

On  the  David  Baxter  farm,  although  the  writer  did  not  have 
the  opportunity  of  seeing  the  gravel  as  it  came  from  the  pit,  he 
learned  from  investigation  that  the  quality  was  about  the  same  as 
that  of  the  Daly  pit. 
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The  location  on  the  flood  plain  of  Green's  Pork,  on  the  Ezra 
Nye  and  Anderson  farms,  which  join  each  other,  consists  of  a 
block  800  yards  long,  150  yards  wide,  and  from  4  to  7  yards  deep, 
which  is  under  from  1  to  7  feet  of  stripping.  The  limits  of  this 
location  are  determined  by  the  increase  in  stripping,  which  is  1 
foot  at  the  center,  6  feet  60  yards  from  the  center,  and  8  feet 
100  yards  from  it. 

Average  samples  from  the  two  farms  have  86  per  cent  lime- 
stone, 10  per  cent,  crystallines,  2  per  cent,  chert,  1  per  cent  slate, 
and  1  per  cent,  shale.  In  size,  15  per  cent,  is  clay,  18  per  cent, 
fine  medium  sand,  13  per  cent,  medium  sand,  25  per  cent,  coarse 
sand,  17  per  cent,  roofing  pebble,  11  per  cent,  gravel,  and  1  per 
cent,  boulder.  The  clay  is  somewhat  calcareous,  and  makes  a 
good  cementing  substance.  This  gravel  is  used  4  miles  east,  2 
miles  west,  and  1  mile  south  in  building  and  repairing  the  roads. 

On  the  Amos  Hodgin  and  L.  E.  Moody  farms,  and  the  farms 
in  the  northeast  part  of  section  16,  stratified  gravel  is  found  in 
the  bluffs  and  terraces  of  Green's  Fork  and  its  tributaries.  On 
the  Amos  Hodgin  farm  there  are  probably  2  acres  underlain  by  a 
workable  deposit,  which  has  a  depth  ranging  from  6  to  15  feet, 
and  is  under  from  1  to  6  feet  of  stripping. 

The  rock  is  86  per  cent,  limestone,  9  per  cent,  crystallines,  2 
per  cent  chert,  1  per  cent,  slate  and  2  per  cent,  shale.  The  aver- 
age of  6  samples  show  the  following  sizes:  4  per  cent  clay,  21 
per  cent  fine  medium  sand,  23  per  cent^  medium  sand,  17  per 
cent  coarse  sand,  13  per  cent,  roofing  pebble,  20  per  cent,  gravel 
and  2  per  cent,  boulder.  A  small  per  cent  of  clay,  low  in  lime, 
makes  this  a  poor  cementing  gravel.  It  packs  slowly  and  grinds 
to  powder  more  readily  than  an  average  material.  It  is  also 
oxidized  and  has  a  brown  color. 

Mr.  Hodgin's  gravel  has  been  used  in  building  30  miles  of  road 
in  this  vicinity.  It  is  hauled  6  miles  east,  5  miles  north,  2  miles 
west,  and  1  mile  south.  The  street  leading  to  the  depot  in  Lynn 
was  built  9  years  ago  with  the  gravel  and  has  had  very  little  re- 
pair since.  This  street  today  is  solid,  smooth,  and  giving  good 
satisfaction. 

On  the  Moody  farm,  the  gravel  is  known  to  underlie  4  or  5 
acres,  with  from  1  to  6  feet  of  stripping.     The  depth  in  this  bank 
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deposit  is  undetermined  and  tests,  in  the  flood  plains,  have  indi- 
cated that  there  is  not  a  sufficient  depth  to  warrant  the  setting  of 
a  machine  for  dipping.  The  rock  composition  is  about  the  aver- 
age. This  gravel  in  quality  is  about  the  same  as  the  Hodgin.  It 
is  used  in  building  and  repairing  roads  41/2  miles  east^  2  miles 
west,  and  1  mile  north. 

Feci.        Inches. 

1.  Stripping    1  to  3 

2.  A  brown  gravel   of  medium  size,   conRiderably  oxi- 

dized          10 

The  deposit  on  the  F.  Ritter  farm  is  of  very  poor  quality,  and 
is  only  used  locally.  Although  it  underlies  several  acres  and  has 
a  depth  of  10  feet.  The  size  of  material  is  50  per  cent,  clay,  10 
per  cent,  fine  medium  sand,  8  per  cent,  medium  sand,  13  per 
cent,  coarse  sand,  8  per  cent,  roofing  pebble,  10  per  cent,  gravel, 
and  1  per  cent,  boulder.  This  high  percentage  of  clay  causes  the 
roads  on  which  it  is  used  to  be  muddy  in  wet  weather  and  dusty 
in  dry. 

In  the  flood  plain  of  a  branch  of  White  River,  on  the  property 
belonging  to  Restore  Thornburg,  2  1-3  miles  northwest  of  Bar- 
tonia,  is  an  area  of  2,000  square  yards  underlain  with  from  3  to 
25  feet  of  gravel.  Although  tests  have  not  yet  given  a  location  for 
dipping,  on  account  of  a  high  percentage  of  clay,  yet  it  is  very 
likely  that  the  material  could  l)e  obtained  by  the  *endless  chain 
method.  Tlie  gravel,  w^hich  has  been  taken  out  of  this  deposit, 
has  been  of  a  splendid  quality.  It  was  of  a  medium  size,  unox- 
idized,  and  contained  a  good  cementing  clay. 

In  West  River  Township,  the  workable  deposits  are  found  in 
the  flood  plains  and  bluffs  of  West  River,  Martindale  and  Cabin 
Creeks,  and  the  moraine  deposit  1  mile  due  west  of  Unionport. 

On  Martindale  Creek,  these  deposits  are  located  on  the  Bodkin 
farm,  northeast  quarter  of  section  3,  and  the  Brown,  southw^estem 
quarter  of  section  3(18  X.,  13  E.).  The  deposit  on  the  Bodkin, 
from  the  digging  of  a  county  ditch,  is  known  to  be  300  yards 
long.  The  width,  where  tested,  is  from  20  to  40  yards,  depth 
from  fi  to  10  feet,  and  the  stripping  is  3  feet.  Two-thirds  of  the 
gravel  lies  beneath  the  ground-water  level  and  is  consequently  in 
a  very  fresh  condition. 

♦St't'  pa>?e  324. 
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In  size,  15  per  cent,  is  clay,  14  per  cent,  fine-medium  sand,  10 
per  cent,  medium  sand,  20  per  cent,  coarse  sand,  20  per  cent, 
roofing  pebble,  20  per  cent,  gravel,  and  1  per  cent  boulder.  The 
clay  is  very  calcareous,  which  causes  the  gravel  to  be  quickly  ce- 
mented together.  It  is  claimed  that  this  gravel  will  not  spread 
out,  as  most  gravel,  when  dumped  on  the  road,  but  stops  right 
where  it  is  placed.  The  rock  composition  is  84  per  cent,  lime- 
stone, 11  per  cent,  crystallines,  1  per  cent,  chert,  1  per  cent,  slate, 
and  3  per  cent,  shale.  This  gravel  is  used  north  5  miles,  east  2 
miles,  west  2  miles,  and  south  2  miles.  Because  of  its  unoxidized 
condition  and  calcareous  clay,  it  makes  a  very  hard,  smooth  and 
durable  road,  and  ranks  as  one  of  the  best  gravels  of  Randolph 
County.  Because  of  the  clay  layers  and  lenses,  and  the  limit  of 
depth,  the  *endless  chain  process  would  probably  be  the  most  sat- 
isfactory for  getting  this  material  out. 

On  the  Brown  farm  a  similar  quality  of  gravel  to  that  on  the 
Bodkin,  is  found,  but  the  amount  has  not  been  determined.  In 
a  few  places  the  depth  is  known  to  be  more  than  10  feet  beneath 
the  groimd-water  level. 

On  the  Bodkin  and  Brown  farms  these  fluvial  deposit*?,  as  is 
seen  from  the  stratified  condition  of  the  portion  which  is  above 
the  ground-water  level,  are  pockets  under  the  stream  bed  and  flood 
plains.  Undoubtedly  a  further  investigation  will  show  more  de- 
posits of  a  similar  nature  at  other  jioints  along  this  same  stream. 

Other  fluvial  deposits,  both  above  and  below  ground-water  level, 
are  found  on  the  property  of  the  Ritz  heirs,  southwest  quarter  of 
section  8,  and  that  of  Mr.  Wright,  southeast  quarter  of  section  7 
(18  N.,  13  E.).  On  the  Ritz  farm  several  pits  have  been  opened, 
but  abandoned  because  of  heavy  stripping  and  inavailable 
amounts.  The  gravel  beneath  the  ground-water  level  has  never 
been  carefully  tested,  ])ut  judging  by  the  frequency  of  clay  layers 
in  the  bank  pits,  it  is  likely  that  there  would  he  too  much  of  this 
material  to  contend  with  in  dipping.  The  deposits,  as  known, 
occur  in  pockets,  which  contain  from  500  to  3,000  cubic  yards  of 
available  gravel. 

Across  West  River,  from  the  Ritz  farm,  is  the  Wright  farm, 
from  which  gravel  has  been  obtained  for  road  purposes  during  a 

•See  page  3^4, 
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number  of  years.  This  deposit  occurs  as  a  bank.  At  present, 
because  of  inavailable  amounts,  the  known  deposit  can  not  be 
termed  workable,  but  by  taking  it  together  with  the  known  de- 
posits of  the  Ritz  farm,  a  workable  amount  might  be  obtained. 

All  of  the  gravel  beds  that  are  of  any  economic  importance 
along  Cabin  Creek  are  above  the  level  of  ground-water.  They  are 
found  on  the  farms  of  C.  Cougill,  in  the  north-central  part  of 
section  38 ;  William  Clark,  in  the  northwestern  quarter  of  section 
IB,  and  Harry  Pegg,  in  the  north-central  part  of  section  8  (19 
K,  13  E.). 

On  the  Cougill  place,  the  deposit  is  in  a  hill  which  stands  very 
conspicuously  above  the  adjacent  region.  Thirty  thousand  square 
yards  of  its  surface  are  underlain  by  this  deposit,  which  is  beneath 
from  2  to  7  feet  of  soil,  and  has  a  depth  of  from  5  to  35  feet.  As 
a  road  material  this  is  probably  about  an  average  for  a  bank  de- 
posit in  this  county.  The  following  sizes  were  taken  from  the 
average  of  5  samples :  8  per  cent,  clay,  13  per  cent,  fine  medium 
sand,  30  per  cent,  medium  sand,  19  per  cent,  coarse  sand,  15  per 
cent,  roofing  pebble,  13  per  cent,  gravel,  and  2  per  cent,  boulder. 
The  rock  percentages  are  about  average.  The  brown  color  is  due 
to  oxidization,  which  has  not  noticeably  affected  the  coarser  ma- 
terial, but  the  finer  is  pretty  well  weathered  through. 

Three  years  ago  and  3  miles  east  this  material  was  used  in 
building  sy^  miles  of  road,  which  since  has  received  $130.00 
worth  of  repairs  annually.  It  was  also  used  15  years  ago  in 
building  7  miles  of  road  which  runs  east  and  west  past  the  north- 
em  boundary  of  this  deposit.  This  road,  with  some  annual  re- 
pairs, is  still  in  a  good  condition.  The  part  of  the  road  which 
lies  east  of  the  portion  graveled  from  this  pit,  and  which  was 
graveled  at  the  same  time  from  the  Ritter  pit,  in  the  southeastern 
corner  of  section  18  (19  N.,  14  E.),  is  very  little  better  than  a 
dirt  road. 

The  Clark  deposit  underlies  in  the  blutt's  and  flood  plains  an 
area  of  75  by  250  yards.  The  depth  in  the  bluff  above  ground- 
water level  is  from  15  to  20  feet,  but  in  the  flood  plain  has  not 
been  determined.  The  stripping  is  from  1  to  4  feet.  As  a  road 
metal  it  is  of  an  average  character.  The  amounts  of  the  various 
sizes  are  8  per  cent,  clay,  15  per  cent,  fine  medium  sand,  10  per 


ROAD  MATERIALS  OF  RANDOLPH  COUNTY.  863 

cent,  medium  sand,  30  per  cent  coarse  sand,  20  per  cent  roofing 
pebble,  15  per  cent  gravel,  and  2  per  cent,  boulder.  The  clay 
is  somewhat  calcareous  and  makes  a  very  fair  packing  substance. 
Percentages  of  rock  are  87  limestone,  9  crystallines,  1  chert,  1 
slate,  and  2  shale.  The  color  in  general  is  of  a  brown,  but  those 
portions  which  are  only  a  few  feet  above  the  ground-water  level 
are  gray.  This  indicates  that  at  a  recent  time,  geologically  speak- 
ing, the  ground-water  level  in  this  vicinity  was  higher  than  it  is  at 
present,  otherwise  the  oxygen  of  the  air  would  have  combined  with 
the  various  elements  of  the  rocks  and  have  formed  oxides,  which 
would  give  a  more  or  less  brownish  color  because  of  the  changing 
of  the  iron  to  an  iron  oxide. 

This  deposit  is  being  worked  very  little  at  present  on  account 
of  its  inaccessibility  to  the  roads.  However,  by  cutting  away  a 
part  of  a  heath,  and  removing  the  slump  from  the  stream  bluffs, 
a  pit  could  be  opened  where  30  wagons  might  be  loaded  at  onca 
These  loads  would  have  to  be  hauled  1-6  of  a  mile  over  a  level 
surface  to  reach  a  gravel  road.  About  20  miles  of  road  in  this 
vicinity  are  said  to  have  been  built  of  this  gravel  from  10  to  30 
years  ago,  and  in  all  of  these  cases  good  satisfaction  has  been 
given. 

The  Pegg  deposit  occurs  beneath  the  valley  slope  of  a  tributary 
to  Cabin  Creek,  above  the  ground-water  level.  The  available  por- 
tion, as  far  as  known,  is  probably  100  yards  long,  this  length  be- 
ing parallel  with  the  stream  course,  25  yards  wide  and  3  yards 
deep.  The  stripping  is  from  2  to  4  feet.  As  a  road  material  it 
is  durable  and  quick  to  pack.  In  size  10  per  cent  is  clay,  15  per 
cent,  fine  medium  sand,  15  per  cent,  medium  sand,  25  per  cent 
coarse  sand,  10  per  cent,  roofing  pebble,  23  per  cent,  gravel  and 
2  per  cent  boulder.  The  rock  composition  is  similar  to  that  of 
the  Clark  deposit.  The  color  is  a  light  brown  and  yellow  at  the 
bottom  and  brown  at  the  top. 

Below  the  ground-water  level  and  in  the  flood  plain  of  Sparrow 
Creek,  on  the  farm  of  J.  W.  Willis,  in  the  northeast  comer  of 
section  3  (19  N.,  13  E.),  is  an  area  of  30  by  100  yards  underlain 
by  a  bed  of  gravel.  These  limits  were  determined  by  a  dug  well 
at  the  house  and  the  exposure  at  the  pit.  The  depth  is  21  feet. 
The  stripping  at  the  pit  which  is  beside  the  stream,  is  2  feet,  but 
at  the  well,  which  is  100  yards  from  the  stream,  it  is  10  feet  . 

23— Geology. 
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This  gravel  is  finer  than  the  average,  but  its  unoxidized  condi- 
tion and  its  good  packing  quality  makes  it  a  durable  material.  In 
size,  10  per  cent  is  clay,  15  per  cent  fine  medium  sand,  24  per 
cent,  medium  sand,  32  per  cent  coarse  sand  and  19  per  cent,  roof- 
ing pebble.  The  rock  percentages  are  about  average.  Ex>ads  are 
repaired  with  this  gravel  for  1  mile  south,  2  miles  east,  1  mile 
north  and  2  miles  west  Because  of  the  fineness  this  material 
should  be  used  only  for  repair  work. 

In  the  northeast  quarter  of  section  7  (19  N.,  13  E.),  on  the 
property  of  John  Merryweather,  is  a  gravel  bed  which  differs  from 
the  deposits  heretofore  described,  in  being  of  glacial  origin  rather 
than  stream.  It  is  apparently  a  part  of  the  terminal  moraine  of 
the  late  *Wisconsin  ice  sheet,  the  topography  being  of  a  hum- 
mocky  type.  The  extent  of  the  deposit  has  been  roughly  deter- 
mined by  two  pits,  which  are  300  yards  apart,  and  a  dug  well 
about  midway  between  these,  which  showed  gravel  from  a  few  feet 
of  the  surface  on  down  to  its  bottom.  Judging  from  the  expos- 
ures in  the  pits,  the  width  of  the  bed  is  at  least  75  yards.  The 
depth  varies  from  5  to  25  feet,  and  the  stripping  at  the  pits  is 
from  3  to  4  feet. 

The  heterogeneous  nature  of  the  material  permits  no  uniformity 
of  size.  Clay,  fine  sand,  coarse  sand  and  boulders  are  all  mixed 
together.  Frequently  the  gravel  runs  out  abruptly  into  a  hard 
clay  or  a  fine  sand.  Stratification  is  entirely  absent.  The  rock 
percentages  are  83  limestone,  12  crystalline,  1  chert,  1  slate  and  3 
shale.  The  color  is  of  a  light  brown  at  the  bottom  and  brown 
to  yellow  at  the  top.  The  oxidation  at  and  near  the  top  is  very 
pronounced,  but  is  much  less  at  the  bottom.  Fifteen  hundred 
wagon  loads  of  this  material  are  used  annually  in  building  and 
repairing  the  roads  for  2  miles  south,  1  mile  east,  1  mile  north 
and  2Y2  uiiles  west.  The  high  percentage  of  clay  makes  it  pack 
very  well,  but  also  makes  the  roads  rather  muddy  in  the  winter 
and  dusty  in  the  summer. 

On  the  slopes  of  the  valley  sides  of  a  tributary  to  West  River, 
in  the  southwestern  quarter  of  section  13  (18  N.,  12  E.),  on 
Robert  Lumpkin's  land,  are  some  gravel  beds  which  underlie  20,- 
000  square  yards,  with  a  thickness  ranging  between  5  and  12  feet 
The  following  shows  the  character  of  these  beds : 

*See  page  820. 


•    • 


•    • 
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Section  from  Gravel  Pit  on  Robert  Lumpkin's  Farm, 

Feet,        Inches. 

1.  Surface  3 

2.  Dark  brown  gravel  of  average  siie 1 

3.  Brown  gravel  above  the  average  size 4 

4.  Light  brown  gravel  of  an  average  size 2  6 

The  average  sizes  for  Noa.  2  and  4  are  10  per  cent,  clay,  15  per 
cent,  fine  medium  sand,  10  per  cent,  medium  sand,  20  per  cent, 
coarse  sand,  20  per  cent,  roofing  pebble,  23  per  cent,  gravel  and 
2  per  cent,  boulder.  In  other  parts  of  the  bed  the  sections  show 
as  much  as  3  feet  of  fine  sand.  The  gravel  has  been  used  in  mak- 
ing 14  miles  of  road,  and  is  now  used  in  repair  work  for  a  couple 
of  miles  in  all  directions.  Several  miles  of  the  road  running 
north  and  south  past  the  pit  are  said  to  have  been  built  20  years 
ago,  and  since  that  time  the  material  for  repair  work  has  come 
from  this  same  bed.  This  road  today  is  smooth  and  hard.  Only 
in  places  where  the  grading  and  the  ditching  at  the  sides  have 
been  neglected  is  the  road  rough. 

On  the  land  of  Lewis  eTohnson,  in  the  central  western  portion 
of  section  3  (19  N.,  12  E.),  is  the  remnant  of  a  glacial  kame, 
which  is  beneath  the  ground-water  level,  covers  an  area  of  4,000 
square  yards  and  has  a  depth  of  at  least  25  feet.  The  gravel  is 
gray  in  color  and  is  tinoxidized.  The  rock  composition  is  about 
average.  In  size  12  per  cent,  is  clay,  12  per  cent,  fine  medium 
sand,  10  per  cent,  medium  sand,  20  per  cent,  coarse  sand,  20  per 
cent,  roofing  pebble,  24  per  cent,  gravel  and  2  per  cent,  boulder. 
Thirty  years  ago  the  road  w^hich  borders  Mr.  Johnson's  farm  on 
the  west,  and  runs  north  and  south,  was  built  for  several  miles 
with  the  gravel,  which  was  from  above  the  ground-water  level,  and 
consequently  more  oxidized  than  the  present.  Since  tliat  time 
the  road  has  been  repaired  with  material  from  this  pit.  Today 
it  is  smooth,  well  packed  and  among  the  better  improved  roads  of 
the  county. 

In  the  flood  plain  and  on  the  valley  sides  of  the  Little  White 
River,  in  the  northwest  quarter  of  section  27  (19  N.,  12  E.),  are 
gravel  deposits  on  the  M.  C.  McGurrill  place,  occurring  inter- 
stratified  with  layers  of  hardpan.  Although  several  acres  are  un- 
derlain, the  size  is  very  good  and  the  gravel  is  near  the  road ;  yet 
the  amount  of  clay  is  so  great  and  so  mingled  with  it  that  it  will  be 
useless  to  attempt  dipping  in  the  flood  plain.     The  material  above 
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the  ground-water  level,  because  of  a  scarcity  in  this  vicinity,  can 
be  used  profitably  for  a  couple  of  miles  west,  north  or  east^ 

Above  the  ground-water  level  in  the  northwestern  corner  of  sec- 
tion 4  (19  N".,  12  E.),  on  the  Fletcher  farm,  is  a  gravel  bed  which 
is  said  to  underlie  several  acres.  The  tests  showing  this  extent 
have  been  very  general,  such  as  post  holes  and  dug  wells.  The 
depth  is  from  5  to  25  feet.  A  section  at  a  pit  in  this  bed  is  as 
follows: 

Section  at  the  Fletcher  Pit. 

Feet.        Inches. 

1.  Stripping    3 

2.  A  brown  gravel,  somewhat  below  the  medium  in  size. . .     6 

3.  A  brown,  and  very  fine  gravel 7 

The  sizes  of  Nos.  2  and  3  are  12  per  cent,  clay,  20  per  cent,  fine 
medium  sand,  32  per  cent  medium  sand,  20  per  cent  coarse  sand, 
11  per  cent,  roofing  pebble  and  5  per  cent,  gravel.  This  is  a  very 
fine  gravel,  and  because  of  this  it  has  become  considerably  weath- 
ered.    Its  rock  composition  is  about  average. 

Limestone. 

The  available  limestone  in  Randolph  County  that  is  suitable  for 
road  macadam  is  found  at  various  points  along  the  Mississinewa 
River  from  near  Deerfield  west  to  the  Henry  Coimty  border,  along 
the  White  River  from  Macksville  west,  and  at  several  places  in 
the  civil  townships  of  Green  and  Monroe. 

On  the  P.,  C.  &  St.  L.  Railway  %  i^ile  east  of  Ridgeville,  in 
the  southwestern  quarter  of  section  7  (21  N.,  14  E.),  is  located 
the  macadam  plant  of  the  Armfield  and  Cartwright  Company.  At 
their  quarry,  which  is  100  feet  north  of  the  plant,  the  following 
section  is  exposed : 

Section  at  the  Armfield  and  Cartwright  Quarry ,  Half  Mile  East  of 

Ridgeville. 

Feet. 

1.  Gray  thin  bedded,  and  fossiliferous  limestone 7 

2.  Gray,  dolomitic,  thiclf  bedded  limestone 15 

The  limestone  No.  1  is  very  inferior  to  No.  2  for  road  building, 
being  softer  and  more  brittle.     Its  nearness  to  the  surface,  its  beds 
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being  from  14  ^^  *  inches  thick  and  fragmental,  and  its  position 
above  the  ground-water  level  has  permitted  this  rock  to  become 
considerably  weathered.  With  No.  2,  where  the  beds  are  from  4 
to  18  inches  thick  and  largely  beneath  the  level  of  ground  water, 
oxidation  has  no  more  than  formed  a  very  thin  film  on  the  sur- 
faces, along  bedding  plains  and  joints.  Another  very  good  fea- 
ture of  this  portion  of  the  quarry  is  the  almost  total  absence  of 
clay  and  other  impurities. 

During  the  summer  and  fall  months  this  crushing  plant  turns 
out  about  26  carloads  of  crushed  stone  daily,  and  from  June  10th 
until  December  24th  about  100  men  are  employed  to  operate  it. 

The  results  of  the  tests  of  the  U.  S.  Eoad  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows : 


Results  of  Physical  Tests  of  Niagara  Limestone  from  the  Armfleld  and 

Cartwright  Quarry,* 

Specific  gravity 2.G5      French  coefficient  of  wear.  5.6 

Weight  per  cu.  ft (lbs.)  165.3      Hardness —7 

Water  absorbed  per  cu.  ft. .(lbs.)       .77      Toughness 6 

Per  cent,  of  wear 7.2      Cementing  value — Dry 11 

Wet 19 


««i 


'Below  the  average  in  resistance  to  wear  for  limestone,  also  in  cement- 
ing value.    Only  fair  results  should  be  expected  from  this  rock."t — Page. 

A  chemical  analysis  by  the  chemist  at  the  Road  Testing  Labora- 
tory shows  the  composition  of  the  limestone  to  be  as  follows: 


Chemical  Analysis  of  Niagara  Limestone  from  the  Armfleld  and  Cartwright 

Quarry. 

Per  cent. 

Alumina  (A1,0,) 21 

IJme  (CaO)   31.25 

Magnesia  (MgO) 20.10 

Phosphoric  acid  (PaO^)    Trace 

Insoluble  in  hydrochloric  acid 1.05 

Loss  on  ignition 47.03 

Total   99.64 

•For  standard  of  conipflrlsoii  see  p.  79. 

tit  iff  claimed  by  Messrs.  Armfleld  :iii<l  Cartwri»?lit  that  the  laj'er  of  stoDe  from 
which  the  samples  for  testing  were  taken  is  much  softer  and  less  durable  for 
mncadnm  purposes  than  that  found  in  the  deeper  layers  new  being  worked. 
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The  available  quantity  of  this  rock  underlies  an  area  of  40 
acres,  and  has  a  known  depth  ranging  between  20  and  40  feet. 
Below  these  depths  no  tests  have  been  made,  but  the  probability 
is  that  the  stone  continues  considerably  deeper. 

The  E.  T.  Boikin  plant  is  just  across  the  river  from  Macksville. 
It  is  small  and  is  only  operated  during  a  few  months  of  the  year. 
The  physical  character  of  the  rock  in  his  quarry  is  much  like  that 
14  niile  east  of  Ridgeville.  Nine  miles  of  the  road  which  runs 
east  and  west  through  Macksville  have  been  built  with  this  ma- 
terial. This  road  is  smooth,  hard  and  much  more  durable  than 
the  gravel.  This  durability  is  particularly  noticed  when  the  road 
is  used  for  heavy  hauling  in  the  wet  season. 

In  the  civil  townships  of  Monroe  and  Green  the  stone  is  said 
to  appear  at  the  surface  at  a  number  of  places  in  the  stream  chan- 
nels. On  the  F.  W.  Green  farm,  in  the  southwestern  quarter  of 
section  27  (21  N.,  12  E.),  the  limestone  outcrops  in  the  bed  of  a 
small  stream,  and,  as  has  been  indicated  by  water  wells  and  gas 
wells,  is  within  from  7  to  1 5  feet  of  the  surface  for  a  radius  of  y^ 
mile.  The  quality  of  the  stone  is  similar  to  that  at  Ridgeville  and 
Macksville. 

Since  this  location  is  about  5  miles  from  a  railroad,  and  is  in  a 
locality  where  the  only  available  gravel  is  very  limited  in  amount, 
of  a  poor  quality,  and  about  4  miles  distant,  a  small  portable  stone 
crusher  would  be  a  very  good  investment.  With  this  from  40  to 
50  cubic  yards  of  stone  could  be  crushed  daily  at  an  approximate 
cost  per  cubic  yard  of  from  50  to  70  cents,  depending  upon  the 
amount  of  stripping.  This  material,  because  of  its  availability 
and  durability,  which  will  far  excel  that  of  the  gravel  that  is  being 
put  on  the  roads,  will  be  the  cheaper  and  most  satisfactory  road 
metal  for  this  vicinity. 
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WAYNE  COUNTY. 

Area  in  square  miles 409 

Population  in  1900 38,970 

Miles  of  public  roads 828 

Miles  of  improved  roads* 702 

Percentage  of  roads  improved 84.7 

Miles  improved  with  gravel 702 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile* $1,237 

Total  original  cost  of  improved  roads $868,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $75 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

Reasonably  well  satisfied 
Authorities — 

R.  A.  Howard CJounty  Surveyor 

H.  J.  Hanes County  Auditor 

^Includes  650  miles  of  towDship  roads,  at  an  estimated  cost  of  $750  per  mile, 
and  152  miles  of  county  roads,  most  of  which  were  formerly  toll  roads,  at  an  es- 
timated cost  of  13,000  per  mile. 

"In  answer  to  your  twelfth  question,  the  first  Improved  road  in  the  county  was 
the  'National  Road.'  built  in  the  years  1835-37;  but  that  was  not  completed,  except  In 
a  few  short  patches.  Then  the  roads  were  kept  up  by  the  two  or  four-day  labor  and 
land  tax  and  donations  along  the  line.  The  roads  were  improved  to  some  extent 
by  grading  until  about  the  year  1849,  when  a  little  gravel  was  used  on  a  few  roads. 

*'In  1862  the  Legislature  passed  a  turnpike  road  law.  Under  that  law  a  num- 
ber of  turnpike  companies  were  organized  and  constructed  quite  a  number  of  miles 
of  gravel  roads.  A  few  roads  were  constructed  under  later  turnpike  laws.  But 
quite  a  number  of  roads  have  been  improved  by  two  or  four-day  labor  and  road 
tax  and  donations  along  the  line.  Some  of  the  toll  pikes  were  abandoned  and  have 
been  kept  up  by  the  townships.  The  others  have  been  purchased  by  the  county 
and  been  turned  Into  free  pikos."  R.  A.  H. 

Near  the  central  part  of  the  eastern  boundary  of  the  State,  with 
Richmond  as  its  county  seat,  is  Wayne  County.  It  lies  south  of 
Randolph,  cast  of  Henry  and  Fayette,  north  of  Fayette  and  Union, 
and  west  of  the  State  of  Ohio.  The  length  from  east  to  west  is 
from  20  to  22  miles,  and  the  width  from  north  to  south  ranges  be- 
tween 17  and  18  miles. 

The  rooks  of  two  Geological  Periods  are  represented  in  tlie  coun- 
ty, viz.,  the  Niagara  limestone  (Silurian  Period),  which  underlies 
the  Wisconsin  drift  along  the  northern  and  eastern  edges;  and  the 
Hudson  River  limestones  and  shales  (Ordovician),  which  form 
the  bed  rock  over  the  greater  portion.  With  the  exception  of  the 
southeastern  part,  the  entire  county  is  covered  with  from  100  to 
150  feet  of  glacial  drift.  The  following  section  may  be  taken  as 
an  average  for  the  upper  portion  of  the  drift  in  this  region  : 
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Section  through  Drift  tn  Wayne  Cbunf;/. 

1.  Soil  

2.  Yellow  clay  16 

3.  Sand  and  gravel 10 

4.  Blue  clay  and  sravcl IS 

B.  Hard  pan  2 

6.  Sand  and  gravel 20 

7.  Blue  clay  and  gravel IS 

WAYNE     COU  WTY. 


Ftet. 


Fig.  'Jit.    Map  o[  Wayne  Coanty,  sbowlne  distribution  of  road  materials. 

The  topo^aphy  is  cliaracterized  by  the  hroad  stream  valleys, 
such  as  those  of  Nettle  Creek,  West  Branch,  Martindale  Creek, 
Green's  Fork  and  Noland'a  Creek.  Althoiigh  the  present  stream 
channels  are  only  a  few  foet  deep,  the  valley  floors  are  from  100 
to  150  feet  below  the  summits  of  the  ridjics  between  them.  Ac- 
cording to  Frank  Leverett,  a  member  of  the  United  States  Geo- 
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logical  Survey,  these  larger  "valleys  are  cut  in  a  sheet  of  old  drift, 
over  which  a  thin  sheet  of  later  drift  has  been  spread,  a  sheet 
whose  southern  boundary  is  found  in  counties  immediately  south." 
The  gravel  plains,  which  are  so  well  developed  along  West  Branch, 
Martindale  Creek,  Whitewater  Eiver,  and  to  a  less  extent  along 
Green's  Fork  and  Noland's  Creek,  are  among  the  largest  deposits, 
from  an  economic  point  of  view,  in  the  State,  particularly  the  great 
bed  of  gravel  which  extends  from  Germantown  on  south  past  Mil- 
ton and  down  Whitewater  Eiver  to  Beeson's  Station.  These  large 
deposits  are  probably  the  valley  trains  from  the  terminal  moraine 
of  southern  Randolph  County,  in  which  these  streams  have  their 
sources. 

Wayne  ranks  among  the  first  counties  of  Indiana  in  amount  of 
gravel,  as  well  as  in  quality.  The  average  sizes  are  8  per  cent, 
clay,  15  per  cent,  fine  medium  sand,  12  per  cent  medium  sand, 
20  per  cent,  coarse  sand,  25  per  cent,  roofing  pebble,  19  per  cent 
gravel  and  1  per  cent  boulder.  Because  of  tliis  large  size  the 
gravel  is  less  *unweathered  than  where  it  is  finer.  The  average 
rock  percentages  are  89  limestone,  7  crystallines,  1.5  chert,  1.5 
shale  and  1  slate,  with  a  small  amount  of  sandstone  and  argillite. 

The  county  is  especially  well  provided  with  transportation  fa- 
cilities. One  division  of  the  Pennsylvania  Ey.  and  the  E.,  D.  & 
I.  Traction  Ey.  crosses  along  the  northern  boundary  of  the  south- 
em  third  of  the  county ;  another  division  of  the  Pennsylvania  Ey. 
crosses  in  a  southwesterly  direction,  passing  through  Eichmond, 
Washington  and  Ilagerstown.  The  G.  E.  &  I.  runs  north  and 
south  across  the  southern  two-thirds  of  the  eastern  third,  and  the 
L.  E.  &  W.  crosses  tbe  southwestern  (juarter. 

Gravel. 

Township  18  North,  Ilanr/es  13,  14  and  Parts  of  12  and  15  East; 
and  the  Northern  Three  Miles  of  Township  15 

North,  BaiKje  1  West. 

This  area  is  found  along  the  northern  lx)undary  of  the  county, 
and  is  21  miles  long  from  east  to  west  and  3  miles  wide  from  north 
to  south.  It  contains  the  northern  and  larger  portions  of  the  civil 
townships  Franklin,  New  Garden,  Green,  Perry  and  Dalton. 

*See  page  319. 
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The  deposits  of  this  area  are  confined  largely  to  the  valley  sides, 
terraces  and  flood  plains  of  Noland's  Creek,  Green's  l^^ork,  Martin- 
dale  Creek,  West  River  and  Nettle  Creek. 

There  are  no  gravel  pits  that  are  being  operated  in  this  portion 
of  Franklin  Township,  but  there  is  a  location  for  dipping,  on  the 
farms  of  I.  R.  White  and  MoUie  Hunt,  in  the  southeastern  quar- 
ter of  section  14  (15  N.,  1  W.),  and  three  other  possible  locations, 
one  being  on  the  Anderson  place  immediately  southwest  of  Bethel, 
in  the  northeastern  part  of  section  11  (16  N.,  1  W.),  another  on 
the  land  of  A.  L.  Wyley,  in  the  flood  plain  of  a  small  stream  valley 
in  the  west-central  part  of  section  1  (16  N.,  1  W.),  and  the  third 
in  the  southeastern  quarter  of  section  11  (15  N.,  1  W.),  on  the 
property  of  David  Harland.  A  bank  location  is  found  in  the  R. 
L.  and  N.  S.  Overman  property,  in  the  northwestern  quarter  of 
section  9  (15  K,  1  W.). 

The  tests  on  the  White  and  Hunt  farms  were  made  by  taking  off 
the  stripping  with  a  post  hole  auger  and  driving  an  iron  bar  into 
the  gravel.  These  tests  showed  a  depth  of  gravel  on  either  side 
of  a  small  creek  of  17  feet,  a  stripping  of  3  feet  and  an  extent  of 
150  by  70  feet  Probably  the  extent  is  considerably  more,  but  no 
further  tests  have  been  made.  On  the  Anderson  place  tests  indi- 
cate that  a  fine  medium  to  a  coarse  sand  imderlies  an  area  200 
yards  long  and  60  feet  wide,  with  a  depth  of  17  feet  and  a  strip- 
ping of  from  3  to  7  feet.  This  gravel  is  too  fine  for  road  building 
or  repairing,  but  since  material  is  so  scarce  in  this  locality  it  might 
be  used  for  finishing  over  a  crushed  limestone  road.  Even  for 
this  use  the  screenings  from  the  limestone  would  be  much  better, 
because  of  their  cementing  qualities.  Mr.  A.  L.  Wyley  found,  by 
digging,  a  bed  of  good  gravel  beneath  2  feet  of  stripping,  and  on 
the  north  side  of  a  small  creek.  No  tests  have  been  made  to  de- 
termine the  extent  On  David  Harland's  place  tests  made  by 
means  of  an  iron  rod  and  a  post  hole  auger  indicated  a  bed  of 
gravel  extending  along  a  small  creek  and  underlying  an  area  of 
about  an  acre.  The  depth  ranges  from  3  to  8  feet,  and  the  strip- 
ping is  frt>ra  4  to  6  feet.  For  such  a  small  depth  and  so  great  a 
stripping  it  would  not  pay  to  set  any  kind  of  a  machine  for  lifting 
the  material  out 

The  bank  deposit  on  the  Overman  place  is  located  in  a  hill,  and 
is  under  from  4  to  9  feet  of  stripping.     Its  depth  is  from  4  to  25 
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feet,  and  the  extent,  as  is  indicated  by  the  com  dying  in  dry 
weather,  about  3  acres.  Considerable  clay  is  mingled  with  the 
gravel,  which  is  rather  fine  and  considerably  oxidized.  Because 
of  the  inavailability,  fineness  and  oxidation  this  deposit  is  not 
workable,  and  should  be  used  only  for  very  light  repair  work. 

About  200  loads  of  gravel  are  gotten  annually  from  Whitewater 
River  in  section  13  (15  N.,  1  W.).  This  gravel  is  not  much  oxi- 
dized, but  contains  scarcely  any  clay,  and  consequently  is  very  slow 
in  packing. 

Although  the  gravel  for  building  and  repairing  the  roads  in  this 
part  of  Franklin  Township  is  obtained  from  Randolph  County, 
west  of  Whitewater,  and  from  New  Garden  Township,  the  roads 
are,  with  the  exception  of  Sy^  miles,  improved. 

The  gravel  deposits  in  this  northern  portion  of  New  Garden 
Township  are  along  Noland's  Creek  and  its  tributaries.  The  only 
known  workable  deposit  is  located  in  the  northeastern  quarter  of 
section  17  (15  N.,  1  W.),  on  the  property  of  L.  Purvance,  and 
along  the  side  of  a  tributary  valley  to  Noland's  Creek.  It  is 
known  to  underlie  1%  acres.  This  is  seen  from  the  600  square 
yards  exposed  in  the  pit  walls,  post  auger  holes  and  the  gravel 
turned  up  in  plowing.     The  depth  is  7  feet  and  stripping  2  feet. 

The  weathering  is  considerable  at  the  top,  but  little  at  the  bot- 
tom. The  sizes  of  material  are  10  per  cent,  clay,  20  per  cent,  fine 
medium  sand,  10  per  cent,  medium  sand,  10  per  cent,  coarse  sand, 
45  per  cent,  roofing  pebble  and  5  per  cent,  gravel.  Clay  and  sand 
layers  are  rather  frequent.  The  rock  percentages  are  88  lime- 
stone, 8  crystallines,  1  chert,  2  shale  and  1  slate.  The  color  is 
brown  at  the  top  and  gray  at  the  bottom. 

Annually  1,300  cubic  yards  of  this  material,  at  a  cost  of  15 
cents  per  cubic  yard  at  the  pit,  are  used  on  the  roads  21/2  miles 
east,  2  miles  north,  2  miles  south  and  1  mile  west.  These  roads, 
built  and  repaired  by  this  gravel,  are  generally  hard  and  smooth, 
but  in  places  are  sandy  or  clayey.  Their  durability  is  about  the 
average  for  the  county. 

In  the  bluifs  of  Noland's  Creek,  on  the  farms  of  A.  R.  Boren, 
northern  part  of  section  19  (18  N.,  15  W.),  C.  Alexander,  south- 
em  part  of  section  19  (18  N.,  15  E.),  and  Joseph  Brown,  central 
part  of  section  8  (15  N.,  1  W.),  are  some  small,  unworkable  beds 
of  stratified  gravel.     The  Boren  deposit  is  two-thirds  clay  and  fine 
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sand,  is  known  to  underlie  a  surface  of  100  by  15  yards,  has  a 
depth  of  7  feet  and  has  1^4  fe^t  of  stripping.  The  fineness,  oxi- 
dation and  amount  of  clay  makes  it  only  suitable  for  very  light 
repair  work.  On  the  Alexander  place  the  deposit  underlies  1,500 
square  yards,  is  from  4  to  8  feet  deep,  has  a  stripping  of  3  feet, 
and  is  from  brown  to  a  light  brown  in  color.  Its  percentages  of 
size  are  12  clay,  20  fine  medium  sand,  20  medium  sand,  10  coarse 
sand,  20  roofing  pebble,  17  gravel  and  1  boulder.  The  rock  com- 
position is  89  per  cent,  limestone,  7  per  cent,  crystallines,  1  per 
cent,  chert,  1  per  cent,  slate  and  1  per  cent,  shale.  The  wearing 
quality  is  about  an  average  for  the  county,  but  the  limited  amount 
and  inaccessibility  make  the  deposit  impracticable  except  for  very 
local  use.  The  Brown  deposit  has  an  extent  of  100  by  10  yards, 
is  9  feet  deep,  is  under  from  3  to  6  feet  of  stripping  and  is  from 
brown  to  light  brown  in  color.  The  oxidation  is  considerable  at 
the  top,  but  little  at  the  bottom.  Because  of  inavailability  and 
limited  amount  it  should  only  be  used  locally. 

Upon  doing  some  careful  testing  other  gravel  beds  will  be  found 
along  this  creek,  some  of  which  might  be  workable.  The  gravel 
in  this  locality  is  an  average  quality  for  the  county,  and  is  very 
much  needed  on  the  roads,  since  about  half  of  the  roads  are  dirt, 
and  most  of  those  graveled  are  in  need  of  repair. 

This  northern  portion  of  Green  Township  has  its  deposits  in  the 
terraces  and  flood  plains  of  Green's  Fork  and  Morgan's  Creek. 
About  30  per  cent^  of  the  gravel  that  is  put  on  the  roads  is  taken 
from  the  beds  of  the  creeks.  This  gravel  is  not  much  oxidized, 
and  is  therefore  equal  in  durability  to  the  bank  gravel ;  but  on  ac- 
count of  little  clay  the  roadbeds  are  not  so  well  packed,  and  the 
material  is  continually  working  off  at  the  sides. 

In  the  northeastern  quarter  of  section  32  (18  N.,  14  E.),  on  the 
Frank  Williams  property,  and  in  the  first  terrace  above  the  flood 
plain  of  Green's  Fork,  is  a  stratified  bed  of  gravel  underlying 
about  13,000  square  yards.  The  thickness  of  the  bed  is  exposed 
at  the  pit  from  8  to  12  feet,  and  no  bottom  to  the  gravel  has  been 
found.  The  stripping  is  2V2  feet.  In  size  the  material  is  9  per 
cent,  clay,  12  per  cent  fine  medium  sand,  10  per  cent,  medium 
sand,  20  per  cent,  coarse  sand,  35  per  cent,  roofing  pebble,  13  per 
cent,  gravel  and  1  per  cent*,  boulder.     The  percentages  of  rocks  are 
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89  limestone,  7  crystallines,  1  chert,  2  shale  and  1  slate.  The 
amount  of  oxidation  is  about  the  medium  for  a  bank  pit  of  the 
county. 

This  gravel  is  used  in  building  and  repairing  roads  for  2^ 
miles  north  and  %  mile  south. 

On  the  land  of  Manly  Stegall,  in  the  central  part  of  section  30 
(18  N.,  14  E.),  and  the  flood  plain  of  a  tributary  to  Green's 
Fork,  is  a  gravel  bed  which,  by  a  few  scattered  tests,  seems  to  un- 
derlie 10,000  square  yards.  It  rests  upon  a  clay  bottom,  with  an 
average  depth  of  10  feet  and  21/^  feet  of  stripping.  In  physical 
character  it  is  a  little  above  the  average  for  the  county,  since  the 
oxidation  is  slight,  giving  the  gravel  a  light  brown  color.  About 
300  cubic  vards  of  this  material  are  hauled  on  to  the  roads  for 
annual  repairing  1  mile  north,  2iA  miles  west  and  ^^  mile  east 

Beneath  from  3  to  5  feet  of  stripping,  and  underlying  an  area 
of  20,000  square  yards,  is  a  deposit  in  the  flood  plain  of  Morgan 
Creek,  on  the  David  Baley  farm,  in  section  23  (18  N".,  13  E.). 
Four  feet  of  this  bed  are  above  ground-water  level  and  from  5  to 
19  feet  are  below,  as  has  been  learned  by  digging  a  well  and  shov- 
eling in  the  bottom  of  the  pit.  No  bottom  has  been  found  to  the 
gravel.  In  size  3  per  cent,  is  clay,  10  fine  medium  sand,  15 
medium  sand,  20  coarse  sand,  30  roofing  pebble  and  22  gravel. 
Oxidation  is  practically  nothing,  and  the  color  is  gray. 

Although  no  tests  have  been  made  at  this  location  for  setting  a 
dipping  machine,  the  extent,  unoxidized  condition,  and,  above  all, 
the  fact  that  there  are  no  known  workable  deposits  nearer  than  2% 
miles,  should  make  it  a  very  desirable  one.  In  the  bottom  of  the 
old  bank  pit  tests  by  pipe  driving  could  be  carried  on  without  hav- 
ing to  remove  much  stri])ping. 

In  sections  35  (18  X.,  13  E.)  and  30  (18  K,  13  E.),  in  the 
flood  plain  and  adjacent  area  to  Morgan  Creek,  a  deposit,  covered 
with  from  3  to  4  feet  of  stripping  and  with  an  unknown  depth,  is 
on  the  farms  of  John  Studv  and  William  Duke.  The  extent  of 
this  gravel  is  not  determined,  since  its  location  is  only  known 
through  post  hole  digging,  ditching  and  an  old  bank  pit.  The  ma- 
terial is  about  the  average  in  size.  Careful  testing  will  l)e  neces- 
sary before  any  machine  for  lifting  the  material  is  set. 

With  exception  of  3  miles  on  the  western  portion  of  the  county 
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line  and  2^^  miles  on  the  New  Garden  line,  all  but  y<i  mile  of  the 
roads  in  this  part  of  Green  Township  have  been  improved. 

Only  one  gravel  bed  is  operated  in  the  northern  3  miles  of  Per- 
ry Township.  It  is  found  in  a  terrace  of  Martindale  Creek,  un- 
der 2%  feet  of  stripping,  on  the  property  of  L.  Swain,  in  the 
southwestern  quarter  of  section  21  (18  N".,  13  E.).  The  stratified 
exposure  in  the  pit  shows  a  thickness  of  20  feet  and  no  bottom ; 
and  the  extent  of  the  surface  underlain,  as  has  been  learned  by 
very  general  testa  with  a  post  auger,  is  about  8  acres.  Layers  of 
hardpan  and  fine  sand  are  very  common,  and  because  of  these  any 
further  opening  should  be  preceded  by  tests. 

In  rock  composition  87  per  cent  is  limestone,  9  crystallines,  1 
chert,  1  slate  and  2  shale.  The  average  sizes  of  two  samples  are 
as  follows:  9  per  cent,  clay,  15  fine  medium  sand,  10  medium 
sand,  26  coarse  sand,  24  roofing  pebble,  14  gravel  and  2  boulder. 
The  color  is  brown  at  the  top  and  gray  at  the  ground-water  level, 
and  the  oxidation  is  below  the  average  of  the  county  for  beds  above 
the  ground-water  level. 

This  material  is  put  on  the  roads  for  3  miles  north,  2^  miles 
east,  3  miles  south  and  V^,  mile  west.  Wherever  it  is  used  it 
seems  to  give  better  satisfaction  than  the  creek  gravel,  because  of 
its  packing  qualities.  In  the  immediate  vicinity  the  gravel  is 
very  much  needed,  there  being  10  miles  of  dirt  road  in  this  por- 
tion of  Perry  ToAvnship.  Undoubtedly  other  locations  can  be 
found  along  this  creek. 

In  sections  33  and  34  (18  N.,  13  E.)  almost  all  of  the  road 
metal  is  taken  from  the  freshet  deposits,  in  the  channels  and  on 
the  flood  plains,  of  Martindale  Creek  and  its  tributaries. 

In  this  northern  part  of  Dalton  Township  a  number  of  bank 
deposits  are  located  in  the  terraces  and  bluifs  of  West  River  and 
Nettle  Creek. 

The  deposits  on  the  farms  of  J.  H.  Thornburg,  southeastern 
quarter  of  section  35,  William  Healton,  southwestern  quarter  of 
section  25,  and  northwestern  quarter  of  section  36  (18  N".,  12  K), 
are  in  the  bluffs  of  West  River,  and  Nelson  Weaver's  is  in  a  ter- 
race 12  foet  above  the  valley  plain.  All  along  these  bluffs  the 
farmers  plow  into  the  gravel,  and  the  crops  for  200  yards  back 
from  the  face  will  wither  during  a  dry  season.     Without  much 
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doubt  there  is  sufficient  gravel  in  these  bluffs  and  flood  plains  to 
build  and  repair  the  roads  of  this  vicinity  for  a  number  of  years 
to  come.  Th^  pits  that  have  been  opened  are  all  within  a  few 
rods  of  the  road,  and  no  other  locations  have  been  tried. 

The  best  developed  of  these  bluff  pits  is  that  of  J.  H.  Thorn- 
burg.  It  is  Ys  mile  west  of  West  River,  and  at  a  point  where  the 
valley  is  ^  mile  wide.  The  gravel  occurs  in  a  stratified  bed  with 
a  thickness  of  20  feet,  and  no  other  bottom  than  the  ground-water 
level.  It  has  been  worked  along  the  face  of  the  bluff  for  70  or  80 
feet,  and  is  known  to  extend  back  into  it  for  200  yards,  where  it 
gives  way  to  clay.  The  stripping  is  only  6  inches  on  the  bluff 
face,  but  increases  as  it  runs  back. 

The  quality  of  this  material  is  about  an  average  for  a  bank  pit 
of  the  county.  It  is  brown  and  oxidized  at  the  top  and  gray  and 
unoxidized  at  the  bottom.  The  sizes  are  16  per  cent,  clay,  10  fine 
medium  sand,  20  medium  sand,  25  coarse  sand,  14  roofing  pebble, 
14  gravel  and  1  boulder.  The  percentages  of  rocks  are  89  lime- 
stone, 9  crystallines,  1  chert,  1  slate  and  2  shale. 

Because  of  the  numerous  pits  this  gravel  is  not  hauled  farther 
than  Yo  mile  for  building  and  repairing  roads. 

The  Weaver  bed  has  been  found  to  have  a  thickness  of  16  feet, 
to  underlie  about  20,000  square  yards  and  to  have  from  i/<>  to  2 
feet  of  sti'ipping.  The  quality  is  similar  to  that  of  the  Thorn- 
burg  pit. 

Along  the  west  side  of  Nettle  Creek  the  stratified  beds  on  the 
land  of  Edmund  Stanton,  in  the  northwestern  quarter  of  section 
33  (18  K,  12  E.),  and  that  of  Mrs.  J.  C.  Taylor,  in  the  south- 
western part  of  section  28  (18  N.,  12  E.),  occur  in  a  ridge.  The 
former  has  a  depth  of  18  feet,  is  beneath  from  1  to  3  feet  of  soil 
and  is  workable.  The  extent  of  either  bed  is  not  known.  The 
quality  of  the  material  is  about  the  average  for  the  county.  Lay- 
ers of  clay  and  sand  are  often  met.  The  amount  of  clay  makes 
the  roads  somewhat  muddy  in  the  winter  and  dusty  in  the  sum- 
mer. Three  hundred  loads  from  the  former  pit  and  200  from  the 
latter  are  used  in  repairing  the  roads  ^  mile  north,  south  and  east, 
and  3  miles  west. 

Other  small  pits  are  found  on  the  C.  Dennis  place,  in  the  west 
central  part  of  section  34  (18  N,,  12  E.),  on  that  of  Mrs.  O.  Bee- 


368  BEPOET  OF  STATE  GEOLOGIST. 

son,  in  the  northeastern  comer  of  section  28  (18  N.,  12  E.),  and 
at  several  other  points.  All  of  these  deposits  seem  to  be  high  in 
clay,  but  do  very  well  for  local  use. 

Taken  as  a  whole,  this  area,  extending  across  the  northern  por- 
tion of  Wayne  County,  is  very  well  supplied  with  gravel.  With 
exception  of  the  pit  in  tho  northeastern  quarter  of  section  17  (15 
N.,  1  W.)  and  the  central  portion  of  section  30  (18  N.,  14  E.)  the 
gravel  sells  for  no  higher  than  10  cents  per  cubic  yard  where  the 
civil  township  or  county  keeps  the  pit  clean. 

t 

I        i 

Tovmship  17  North,  Rcmges  13  omd  H,  and  Part  of  12  East; 

the  Southern  Three  MUes  of  Tovmship  15  North,  and 

the  Northern,  Three  Miles  of  Township  IJ^  North, 

Range  1  West,  and  a  Small  Part  of  2  West. 

This  area  of  125  square  miles  contains  the  civil  townships  Jeff- 
erson and  Webster,  southern  parts  of  Dalton,  Perry,  Green,  New 
Garden  and  Franklin,  and  northern  portions  of  Harrison,  Clay 
and  Wayne. 

In  this  area  the  deposits  of  Nettle  Creek  seem  to  be  less  abun- 
dant Only  in  the  northeastern  part  of  section  4  (17  N.,  12  E.), 
on  the  farm  of  John  Ditch,  and  V^  mile  due  west  of  this  pit,  and 
at  Hagerstown  are  there  deposits  which  are  being  used.  The 
Ditch  bed  is  stratified  and  is  located  in  the  east  bluff.  It  has  a 
workable  amount  of  gravel  and  is  12  feet  deep.  This  bed  is  made 
up  of  alternating  layers  of  fine  sand  and  gravel,  which  are  from  2 
to  6  inches  in  thickness.  The  gravel  in  size  is  5  per  cent  clay, 
10  fine  medium  sand,  10  medium  sand,  15  coarse  sand,  50  roofing 
pebble  and  10  gravel.  The  color  is  a  medium  brown  and  the  oxi- 
dation about  average  for  a  bank  deposit.  The  rock  percentages 
are  86  limestone,  10  crystallines,  2  chert,  1  shale  and  1  slate. 

In  the  southeastern  corner  of  section  10  (17  N".,  12  E.),  in  the 
side  of  a  small  valley,  on  the  property  of  T.  A.  Sells,  is  a  stratified 
bed  of  gravel  beneath  from  1  to  4  feet  of  stripping.  Its  depth  is 
18  feet,  and  the  surface  which  it  imderlies  is  probably  10,000 
square  yards.  A  section  shows  6  feet  of  brown  oxidized  gravel,  4 
feet  of  sand  and  clay  and  8  feet  of  grayish  unoxidized  gravel. 
The  size  of  the  gravels  is  9  per  cent,  clay,  10  fine  medium  sand,  10 


BOAB  MATERIALS  OF  WAYNE  COUNTY.  369 

medium  sand,  25  coarse  sand,  30  roofing  pebble,  14  gravel  and  2 
boulder.  About  420  cubic  yards  of  this  material  are  put  on  the 
roads  annually  at  a  cost  of  5  cents  per  cubic  yard.  These  roads 
are  in  a  fair  condition,  but  could  be  much  improved,  as  well  as 
most  of  the  roads  of  this  vicinity,  by  keeping  the  ditches  open  at 
the  sides  and  grading  frequently. 

Deposits  along  West  River  are  foimd  at  various  points,  but  are 
especially  abundant  near  the  junction  of  this  river  with  Nettle 
Creek.  All  of  Hagerstown  is  underlain  with  gravel,  which  is 
found  from  1  to  7  feet  beneath  the  surface.  A  large  bed  in  the 
southeastern  corner  of  the  town,  just  east  of  the  P.,  C.  &  St.  L. 
Ry.,  shows  a  thickness  of  30  feet,  beneath  from  2  to  3  feet  of  strip- 
ping. This  material  is  of  a  medium  size  and  is  used  2  miles 
north,  ^2  ™^ilG  east,  2  miles  south  and  1  mile  west  About  l^ 
mile  south  of  this  same  railroad,  and  just  outside  the  city  limits, 
is  a  stream  bluflF  100  yards  long,  where  a  somewhat  more  impure 
form  of  gravel  occurs  in  large  quantities.  Immediately  west  of 
town,  on  the  John  Stonebraker  land,  is  a  deposit  15  feet  deep,  un- 
derlying several  acres,  with  a  stripping  of  2  feet  Without  doubt 
several  hundred  thousand  cubic  yards  of  gravel  can  be  obtained  in 
this  vicinity.  The  selling  price  of  gravel  in  and  near  Hagers- 
town is  5  cents  per  cubic  yard. 

Martindale  Valley  also  contains  numerous  deposits  in  its  bluffs 
and  terraces,  but  very  few  pits  have  been  opened  because  of  the 
large  amount  that  is  annually  deposited  on  the  flood  plains  and  in 
the  creek  bed.  About  2,000  cubic  yards  are  taken  from  this 
source  yearly.  This  material  is  very  little  oxidized,  and  is  said 
to  wear  much  better  than  the  bluff  deposits,  which  are,  especially 
where  the  material  is  fine,  considerably  weathered.  The  greatest 
difficulty  is  to  get  this  material  to  pack;  and  in  this  respect  it  is 
far  inferior  to  that  found  in  the  pits,  but  is  better  than  the  creek 
gravel  in  the  southern  part  of  the  county  because  it  contains  2  or 
3  per  cent  of  clay. 

One  of  the  two  bluff  deposits  which  are  being  used  to  any  extent 
is  found  on  the  west  side  of  the  creek,  in  the  northeastern  quarter 
of  section  6  (17  X.,  13  £.),  on  the  farm  of  William  Foutz.  It 
has  from  1  to  2^2  f^^t  of  stripping  and  is  known  to  be  18  feet 
deep,  without  any  bottom  being  found.     The  area  underlain  is  not 
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definitely  determined,  but  excavations  and  plowing  have  shown 
that  it  continues  back  as  far  as  80  rods  from  the  face  of  the  bluff, 
where  it  is  beneath  4  feet  of  stripping  and  is  12  feet  deep.  The 
extent  along  the  bluff  face  has  not  been  learned ;  but  it  is  reported 
that  by  groundhog  diggings,  plowing  and  well  records  that  the 
bluffs  on  either  side  of  Martindale  Creek  are  frequently  underlain 
by  gravel  for  several  miles  south. 

The  quality  is  in  this  locality  considered  inferior,  because  of 
the  better  durability  of  the  creek  gravel,  but  it  is  about  an  average 
for  the  county.  In  size  7  per  cent,  is  clay,  10  fine  medium  sand, 
16  medium  sand,  30  coarse  sand,  20  roofing  pebble,  19  gravel  and 
1  boulder.  This  size  is  frequently  interstratified  with  a  fine 
medium  sand,  and  sometimes  grades  into  it  completely.  The  per- 
centages of  rocks  are  88  limestone,  8  crystallines,  1  slate,  1  chert 
and  2  shale. 

The  other  bluff  deposit  is  one  mile  south,  in  the  northwestern 
comer  of  section  8  and  the  northeastern  corner  of  section  7  (17 
N.,  13  E.).  It  is  known  to  underlie  10,000  square  yards,  has  a 
depth  of  11  feet  and  has  from  1  to  2%  feet  of  stripping.  In  size 
and  rock  composition  it  is  similar  to  the  Foutz  gravel,  except  that 
it  contains  less  fine  sand. 

Along  Morgan's  Creek  the  gravel  is  not  so  plentiful  as  it  is  along 
West  River  and  Martindale  Creek.  No  workable  deposits  are 
known,  and  only  a  part  of  the  gravel  is  supplied  by  the  flood  de- 
posits. The  result  is  that  in  sections  16,  15,  10,  11,  3  and  2  (17 
N.,  13  E.)  a  lar^e  part  of  the  gravel  is  hauled  from  Martindale 
Creek  and  Green's  Fork. 

There  is  a  small  bank  deposit  in  the  first  terrace  above  the  flood 
plain  on  the  land  of  Isaac  Love,  in  the  west  central  part  of  section 
10  (17  N.,  13  E.).  It  is  beneath  3  feet  of  stripping,  has  a  depth 
of  from  4  to  9  feet  above  the  ground-water  level  and  possibly  un- 
derlies 4,000  square  yards,  as  has  been  learned  by  post  auger  holes. 
The  depth  beneath  ground-water  level  is  not  known.  The  size  of 
the  material  is  7  per  cent,  clay,  5  fine  medium  sand,  15  medium 
sand,  20  coarse  sand,  40  roofing  pebble  and  13  gravel.  In  places 
it  grades  into  sand. 

Mr.  A.  T.  Ballinger,  by  digging  down  in  the  bed  and  for  5  rods 
on  either  side  of  a  creek  which  passes  through  his  farm  in  the 
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northeastern  quarter  of  section  2  (17  N.,  13  E.),  found  the  gravel 
to  underlie  an  area  80  ro<ls  long  and  10  rods  wide.  The  depth  of 
the  bed  was  not  learned. 

Like  heretofore,  the  flood  plains,  terraces  and  bhiffs  of  Green's 
Fork  are  well  supplied.  At  Williamsburg  the  trustee  of  Green 
Township  informed  the  writer  that  almost  all  of  the  dug  wells  in 
the  town,  after  going  through  a  few  feet  of  soil,  went  through  20 
feet  or  more  of  gravel.  This  statement  is  corroborated  by  the 
splendid  exposure  at  the  southwestern  part  of  town,  where  a  wall 
12  feet  high  and  HO  yards  long  showed  a  gravel  which  in  size  was 
8  per  cent,  clay,  10  fine  medium  sand,  15  medium  sand,  25  coarse 
sand,  25  roofing  pebble,  1 5  gravel  and  2  boulder,  and  in  rock  com- 
position 90  per  cent,  limestone,  7  crystallines,  1  chert,  1  slate  and 
1  shale.  This  deposit  had  not  been  worked  beneath  the  ground- 
water level,  and  no  other  bottom  was  known.  Another  good  ex- 
posure is  found  1/^  mile  north  of  town,  where  25  feet  above  the 
stream  a  stratified  bed  8  to  12  feet  thick  shows  a  similar  physical 
character  to  the  previous  mentioned  deposit.  Thirteen  thousand 
square  yards  have  been  roughly  tested  at  this  location  and  seem  to 
be  underlain  by  gravel. 

Even  with  this  great  supply  of  gravel,  at  a  selling  price  of  10 
cents  per  cubic  yard,  30  per  cent,  of  the  road  material  at  Williams- 
burg, and  practically  all  south  until  the  next  congressional  town- 
ship is  reached  is  obtained  from  the  flood  deposits. 

The  inter\'ening  area  between  Green's  Fork  and  Noland's  Creek, 
like  those  between  Green's  and  Morgan,  Morgan  and  Martindale, 
Martindalc  and  West,  and  West  and  Xettle,  has  scarcely  any 
gravel  deposits.  Along  Noland's  Creek  and  a  few  miles  east  and 
west  in  the  civil  townships  of  New  Garden  and  Webster  no  other 
gravel  is  used,  when  the  supply  is  suflicient,  than  that  which  is  de- 
posited on  the  valley  plain  and  creek  bed  by  the  floods.  In  case 
this  supply  is  insufficient,  large  deposits  are  known  to  exist  be- 
neath the  flood  plain  and  terraces. 

A  flood  plain  deposit  lias  been  opened  along  a  tributary  of  No- 
land's  Fork,  on  the  A.  Ilinshaw  farm,  in  tliu  north wc-^tern  corner 
of  section  20  (15  N.,  1  W.).  It  is  Ixmeath  the  ground-water 
level,  has  3  to  4  feet  of  stripping,  a  depth  of  20  feet  and  a  clay  bot- 
tom.    There  is  at  least  4,000  cubic  yards,  in  other  \vords,  enough 
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for  another  setting  of  a  dipping  machine.  This  bed  has  a  num- 
ber of  lenses  of  clay  which  can  not  be  separated  in  dipping.  The 
result  has  been  a  material  high  in  day,  'V^hich  packs  readily  when 
put  on  the  roads,  but  softens  during  the  wet  weather. 

The  *endles8  chain  process  would  allow  considerable  of  this  clay 
to  be  washed  out^  and  would  be  more  satisfactory.  The  selling 
price  at  the  pit  was  38  cents  per  cubic  yard. 

South  of  Fountain  City  about  1  mile  are  two  stratified  gravel 
beds  beneath  the  flood  plain  of  Noland's  Creek.  The  one  belongs 
to  the  G.  R.  &  I.  Ry.  Co.,  and  is  found  just  south  of  where  the 
wagon  road  crosses  the  railroad  in  the  west  central  part  of  section 
12  and  the  east  central  part  of  section  11,  and  the  other  is  south 
y^  mile,  on  the  land  of  H.  Fulgum,  in  the  southeastern  quarter  of 
section  11  (17  K,  14  E.).  The  former  is  beneath  2^/2  feet  of 
stripping,  has  a  thickness  of  7  feet  above  the  level  of  ground  water 
and  an  unknown  depth  below,  and  has  a  known  extent  of  15,000 
square  yards.  The  sizes  are  10  per  cent,  clay,  15  fine  medium 
sand,  10  medium  sand,  20  coarse  sand,  20  roofing  pebble,  45 
gravel.  The  amount  of  oxidation  is  considerable  in  the  upper  2 
feet,  but  rapidly  decreases  until  4  feet  below,  where  it  becomes 
practically  nothing.  The  latter  bed  is  known  to  underlie  about  1 
acre,  and  otherwise  is  about  the  same  as  the  former.  The  ma- 
terial from  these  pits  has  been  used  for  repairing  21/^  miles  south 
and  2%  miles  west 

Besides  these  deposits,  which  are  used  at  times  of  a  scarcity  of 
creek  gravel,  there  are  numerous  other  flood  plain  deposits  which 
are  found  to  some  extent  all  along  Noland's  Creek  in  Webster 
Township.  These  beds  are  known  by  post  auger  borings,  ground- 
hog diggings  and  other  excavations.  East  of  Poland's  Creek  there 
are  no  deposits  of  economic  importance  until  the  West  Fork  of 
Whitewater  River  is  reached,  and  here  they  are  few  and  small. 
This  is  due  to  the  fact  that  the  head  of  this  river  is  south  of  the 
terminal  moraine  in  which  those  of  the  previous  mentioned  streams 
are  found. 

The  only  known  workable  deposit  along  the  West  Fork  of  White- 
water River  is  found  in  the  southeastern  corner  of  section  33  (15 
N.,  1  W.),  on  the  farm  of  James  Lawler,  and  in  the  northeastern 

•See  page  324. 
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comer  of  section  4  (14  N.,  1  W.),  on  the  C.  J.  Wright  property. 
This  deposit  is  under  the  gentle  slope  on  the  east  side  of  the  valley. 
It  is  covered  with  from  1  to  2  feet  of  soil,  is  from  9  to  20  feet 
deep  and  underlies  3^/^  acres,  as  has  been  determined  with  a  post 
anger.  No  bottom  has  been  found  other  than  water,  and  tests 
have  been  made  to  a  depth  of  5  feet  below  water  level. 

The  quality  of  this  material  is  below  the  average  for  the  county, 
because  of  fineness  and  considerable  weathering.  The  roads  built 
with  it  are  sandy  and  dusty.  Fully  three-fifths  of  the  deposit  is 
a  fine  sand.  In  rock  percentages  90  is  limestone,  7  crystallines,  1 
chert,  1  slate  and  1  shale.  Over  2,000  cubic  yards  of  this  ma- 
terial, at  10  cents  per  cubic  yard  at  the  pits,  are  put  on  the  roads 
annually. 

Advancing  east  from  this  West  Fork  of  Whitewater  River  no 
other  deposits  of  known  economic  importance  are  reached  until  we 
get  within  half  a  mile  of  the  Middle  Fork  of  Whitewater  River, 
on  the  J.  C.  Morow  place,  in  the  east  central  part  of  section  10 
(14  N.,  1  W.).  This  bed  of  stratified  gravel  rests  upon  a  clay 
bottom  and  is  found  within  from  1  to  3  feet  of  the  surface  along 
the  valley  side.  The  depth  is  9  feet  and  the  extent  is  undeter- 
mined. The  quality  is  considerably  below  the  average  because  of 
a  large  amount  of  sand,  which  is  so  interstratified  with  the  gravel 
that  without  a  careful  screening  it  is  impossible  to  get  rid  of  it. 
An  average  sample  will  show  10  per  cent,  clay,  25  fine  sand,  15 
fine  medium  sand,  15  medium  sand,  15  coarse  sand,  10  roofing 
pebble,  10  gravel.  The  rook  percentages  are  90  limestone,  7  crys- 
tallines, 1  chert,  1  shale  and  1  slate.  It  is  not  used  farther  than 
1/^  mile  north,  ^  j  mile  west  and  1  mile  south,  and  the  roads  on 
which  it  is  used  are  sandy. 

On  an  erosion  ridge  near  the  central  part  of  section  13  (14  N., 
1  W.),  on  the  elohn  Cook  property  of  the  southwest  quarter  and 
the  Harry  Cook  property  of  the  northwest  quarter,  are  stratified 
beds  of  gravel  beneath  from  14  ^^  1  f^^^  ^^  surface  and  with  a 
known  depth  of  15  feet,  with  no  bottom  other  than  gravel  having 
been  found.  The  extent  of  these  beds  is  not  definitely  known, 
but  the  ridge  continues  on  south  for  over  2  miles  into  the  next 
township,  and  is  known  to  be  underlain  with  gravel  at  numerous 
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points.     The  gravel  frequently  grades  rather  abruptly  into  fine 
sand,  so  that  careful  testing  is  very  essential. 

The  quality  of  this  material  is  above  the  average  for  the  county. 
It  contains  a  very  calcareous  clay,  which  cements  the  material 
together  thus  forming  a  hard,  smooth,  and  durable  road.  The 
sizes,  as  shown  by  the  average  of  three  samples,  were  as  follows: 
10  per  cent,  clay,  17  fine  medium  sand,  20  medium  sand,  15 
coarse  sand,  25  roofing  pebble,  12  gravel,  and  1  boulder.  The 
rock  percentages  are  89  limestone,  6  crystallines,  3  chert,  1  slate, 
and  1  shale. 

Tovwship  16  North,  Ranges  IS,  IJf,  and  Pwrt  of  12  East;  and 

the  Southern  Three  Miles  of  Toumship  H  North,  and 

the  Northern  Three  MUes  of  Township  IS  North, 

Range  1  and  a  Part  of  2  West 

This  area  of  125  square  miles  comprises  the  central  part  of  the 
county.  Taken  as  a  whole,  it  is  one  of  the  very  best  areas  of 
Indiana  for  gravel  and  transportation.  The  gravel  is,  in  general, 
of  a  good  size  and  is  durable.  For  transportation,  there  are  four 
railroads  and  one  traction  line  crossing  these  townships. 

In  an  erosion  ridge,  near  the  central  part  of  section  24  (14  N., 
1  W.),  on  the  farms  of  T.  L.  Porterfield  and  Charles  Weffler,  is 
probably  the  best  bank  deposit  in  the  county.  It  is  found  in  the 
southern  portion  of  the  ridge  that  the  *Cook  pits  are  in.  This 
bed  of  gravel  lies  beneath  from  2  to  3  feet  of  stripping,  has  a 
thickness  of  from  10  to  15  feet,  with  no  other  bottom  than  gravel, 
and  a  known  extent  of  400  by  50  yards.  This  extent  has  been  de- 
termined by  post  auger  holes,  and  the  fact  that  crops  die  on  this 
ridge  during  a  dry  season. 

The  quality  of  this  material  is  one  of  the  best  in  the  county; 
and  without  a  doubt,  the  part  that  is  beneath  the  ground-water 
level  is  better,  because  of  less  oxidation.  This  higher  rank  is  due 
to  the  clay  or  very  fine  conglomerate,  which  is  made  up  of  a  num- 
ber of  minute  grains  of  rock,  with  almost  a  pure  lime  for  a  matrix. 
At  the  pit,  this  clay  or  fine  conglomerate  has  so  cemented  the 
gravel  together  that  it  comes  out  in  great  masses,  which  have  to 
be  broken  up.     When  put  on  the  road  this  material  cements  very 
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quickly,  staying  right  where  it  is  put  This  saves  considerable 
grading,  and  aids  in  keeping  the  side  ditches  clean.  The  average 
size  of  two  samples  are  12  per  cent,  clay,  15  fine  medium  sand, 
23  medium  sand,  20  coarse  sand,  22  roofing  pebble,  and  8 
gravel.  The  rock  percentages  are  89  limestone,  6  crystallines,  3 
chert,  1  slate,  and  1  shale.  About  1,500  cubic  yards  of  this 
material  are  put  on  the  roads  annually,  at  a  cost  of  10  cents  per 
cubic  yard  at  the  pit.  It  is  hauled  i/^  mile  east,  Yo  mile  north,  2 
miles  west,  and  Yo  mile  south.  Even  the  hillside  roads,  where  this 
material  is  used,  are  in  a  good  condition,  the  gravel  not  washing 
away  as  is  common  for  such  positions. 

In  the  northwestern  quarter  of  section  25  (14  N.,  1  W.),  are 
numerous  deposits  on  the  valley  sides,  stream  bluffs,  and  on  the 
erosion  ridges.  On  Fred  F.  Jackson's  place,  in  the  stream  bluff, 
is  a  stratified  exposure  which  covers  200  square  yards.  It  shows 
the  bed  to  be  at  least  35  feet  thick,  with  a  stripping  of  from  0 
to  2  feet.  Back  150  feet  from  this  bluff  the  bed  is  again  found 
within  a  few  feet  of  the  surface. 

Another  exposure  is  on  the  Joseph  White  place,  of  the  same 
quarter  section,  along  a  valley  side.  This  bed  is  known  to  be  35 
feet  thick,  and  contains  a  workable  amount  of  material.  East 
of  this  deposit  about  an  eighth  of  a  mile  in  a  stream  bluff  is  an 
exposure  of  150  square  yards  on  the  W.  I.  White  farm,  which 
shows  a  bed  with  at  least  a  thickness  of  20  feet.  Across  the 
creek  and  west  of  this  deposit  at  the  top  of  a  ridge  which  lies  be- 
tween two  creeks  is  another  workable  deposit  on  the  W.  I.  White 
place.  Here  a  small  pit  has  been  opened  which  shows  a  bed  of 
gravel  from  10  to  35  feet  thick.  Groundhog  diggings  show  it  to 
underlie  at  least  2,000  square  yards  of  surface. 

All  four  of  these  deposits  of  the  northwestern  part  of  section 
25  (14  X.,  1  W.),  are  about  the  same  in  quality.  All  contain 
calcareous  clay,  which  aid?  the  gravel  in  packing;  are  weathered 
near  the  top  of  the  beds,  and  not  much  at  the  bottom,  and 
have  similar  rock  percentages,  which  are  89  limestone,  7  crys- 
tallines, 2  chert,  1  slate,  and  1  shale.  The  sizes  are  also  very 
similar,  an  average  being  5  per  cent,  clay,  18  fine  medium  sand, 
12  medium  sand,  25  coarse  sand,  20  roofing  pebble,  19  gravel, 
and  1  boulder;  and  the  durability  is  above  the  average  for  the 
county. 
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On  either  side  of  a  young  valley,  which  is  situated  along  the 
valley  slope  of  the  East  Fork  of  Whitewater  River,  are  gravel 
beds,  on  the  property  of  Joseph  M.  Smith,  in  the  west  central  part 
of  section  36  (14  N.,  1  W.).  These  beds  are  from  10  to  20  feet 
thick,  but  their  dimensions  are  very  uncertain,  since  they  seemed 
to  be  in  pockets  and  grade  into  sand  very  abruptly.  However, 
at  least  5,000  cubic  yards  can  be  obtained.  The  size  is  coarser 
than  most  gravel  of  this  county,  about  3  per  cent,  being  clay,  10 
fine  medium  sand,  10  medium  sand,  30  coarse  sand,  18  roofing 
pebble,  17  gravel,  and  10  boulder.  The  clay,  although  small  in 
amount,  assists  very  much  in  the  packing.  This  is  readily  ob- 
served when  it  is  compared  with  the  creek  gravel,  which  is  at  the 
bottom  of  the  hill,  on  the  east  and  west  road,  running  past  this 
deposit.  The  creek  gravel  has  scarcely  any  clay,  and  consequently 
never  becomes  well  packed.  Again,  when  we  compare  this  Smith 
gravel  with  the  Porterfield,  it,  also,  seems  to  pack  less  freely. 

Along  the  valley  sides  of  Short  Creek,  deposits  are  found  on  the 
farm  of  Greorge  H.  Shute,  in  the  central  western  part  of  section 

1,  on  the  A.  S.  Shute  place,  in  the  southeastern  quarter  of  section 

2,  on  the  property  of  George  Kircher,  in  the  south  central  part  of 
section  11,  and  on  the  Leslie  Cook  land,  in  the  northwestern 
quarter  of  section  16  (13  N.,  1  W.).  The  first  of  these  deposits 
is  3  feet  beneath  the  surface,  rests  upon  a  sand  bottom,  has  an 
average  depth  of  12  feet,  and  an  extent  of  gravel  and  sand, 
grading  into  one  another,  of  about  10,000  square  yards,  which 
has  been  hurriedly  tested.  The  average  size  of  two  samples  are 
3  per  cent,  clay,  10  fine  medium  sand,  8  medium  sand,  20  coarse 
sand,  39  roofing  pebble,  12  gravel,  and  8  boulder.  The  rock  per- 
centages are  87  limestone,  3  chert,  8  crystallines,  1  slate,  and  1 
shale.  This  material  is  used  on  the  roads  1  mile  north,  %  mile 
west,  and  3  miles  south.  It  wears  very  well,  but  makes  a  stony 
road  on  the  hillsides  where  the  water  carries  the  finer  material 
away,  there  not  being  enough  and  the  right  quality  of  clay  to  ce- 
ment it. 

The  gravel  bed  on  the  A.  S.  Shute  farm  is  from  4  to  7  feet 
beneath  the  surface,  has  a  clay  bottom,  is  6  feet  thick,  and  has  an 
unknown  extent.  This  deposit  is  running  into  sand  and  can  not 
be  termed  workable,  unless  considerable  screening  is  done.     The 
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quality,  with  exception  of  more  sand,  is  similar  to  the  George 
Shiite  deposit. 

The  George  Kirscher  deposit  is  beneath  from  2  to  3  feet  of 
stripping,  has  a  clay  bottom,  is  20  feet  deep,  and  has  450  square 
yards  showing  on  the  pit  wall.  Probably  20,000  cubic  yards  are 
accessible,  as  is  indicated  by  groundhog  diggings,  back  a  hundred 
feet  from  the  pit.  The  sizes  are  7  per  cent,  clay,  23  per  cent  fine 
medium  sand,  10  per  cent,  medium  sand,  10  per  cent,  coarse  sand, 
20  per  cent,  roofing  pebble,  29  per  cent  gravel,  and  1  per  cent 
boulder.  The  rock  perceut^^ges  are  88  limestone,  4  chert,  7  crys- 
tallines, and  1  shale.  This  material  is  used  1  mile  west,  1  mile 
south,  and  1%  miles  east,  in  repairing  roads,  which  are  in  a 
very  fair  condition.     It  packs  about  like  the  Shute  gravel. 

The  Cook  deposit  occurs  on  both  sides  of  the  creek,  in  the  sec- 
ond terrace,  above  the  flood  plain,  40  feet  above  the  stream.  It 
rests  upon  the  Cincinnati  limestone,  is  from  2  to  3  feet  beneath  the 
surface,  has  a  depth  of  9  feet,  and  a  known  extent  of  1,000 
square  yards.  The  sizes  are  considerably  below  the  average. 
The  rock  percentages  are  00  limestone,  5  crystallines,  3  chert,  1 
slate,  and  1  shale.  This  gravel  is  too  fine  for  building,  but  can 
be  used  for  very  light  repair  work. 

All  of  these  deposits  along  Short  Creek  are  stratified  and  are 
considerably  oxidized  at  the  top,  but  not  much  at  the  bottom.  The 
gravel,  in  quality,  will  hardly  reach  the  average  for  the  county. 

In  the  southeastern  part  of  section  12  (13  N.,  1  W.),  on  the 
farm  of  Charles  Schwing  and  on  the  side  of  Elkhorn  Valley,  is 
a  bed  of  gravel  11  feet  deep  beneath  4  feet  of  surface,  and  extend- 
ing over  6,000  square  yards.  The  extent  was  determined  by  a 
well  75  yards  back  from  the  pit,  which  showed  15  feet  of  gravel, 
and  by  holes  dug  with  a  post  auger.  Tlie  bed  has  been  worked 
down  to  ground-water  level,  but  no  bottom  to  the  gravel  has  been 
found.  In  a  few  places  the  gravel  grades  into  clay.  Tlio  quality 
is  about  an  average  for  the  county.  About  6  per  cent,  is  clay,  20 
fine  medium  sand,  10  medium  sand,  10  coarse  sand,  20  roofing 
pebble,  and  15  gravel.  Rock  percentages  are  88  limestone,  9 
crystallines,  1  chert,  and  2  shale.  One  thousand  loads,  at  15 
cents  each,  are  used  for  building  and  repairing  annually  as  far 
as  i/>  mile  north,  i/>  mile  west,  and  5  miles  south. 
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On  the  side  slopes  of  an  old  valley,  which  has  a  width  of  ^ 
mile,  on  the  farms  of  Harry  Miller  and  Lee  Druley,  in  the  south- 
eastern quarter  of  section  16  (13  N.,  1  W.),  are  stratified  beds 
of  gravel,  with  no  known  bottoms,  and  with  from  3  to  3^4  feet 
of  stripping.  Both  of  these  deposits  have  depths  of  about  30  feet, 
and  tested  extents  of  about  3  acres,  but  the  sand  and  clay  are  so 
mingled  with  the  gravel  that  neither  can  be  termed  workable. 
The  sizes  are  about  the  same,  being  from  fine  sand  to  a  sample 
which  is  4  per  cent  clay,  5  per  cent,  fine  medium  sand,  5  per 
sent  medium  sand,  5  per  cent,  coarse  sand,  60  per  cent,  roofing 
pebble,  and  30  per  cent,  gravel.  Rock  percentages  are  90  lime- 
stone, 1  shale,  2  chert,  and  7  crystallines.  These  gravels  are 
used  2  miles  north,  1  mile  east,  2  miles  south,  and  %  mile  west 
Both  are  slow  to  pack,  and  are  sandy,  unless  screening  is  resorted 
to.  The  selling  price  at  the  pits  is  10  and  15  cents  per  cubic  yard, 
depending  upon  which  party  keeps  the  pit  clean.  About  100 
cubic  yards  are  sold  annually  from  the  Miller  pit  and  600  from 
the  Druley. 

Along  the  Middle  Fork  of  Whitewater  River  a  deposit  is  found 
in  the  bluffs  on  the  farms  of  John  Burns  and  J.  P.  Norris,  in  the 
east-central  part  of  section  22  (14  N.,  1  W.).  This  bed  is  strati- 
fied, is  under  from  4  to  5  feet  of  stripping,  has  a  known  thick- 
ness of  20  feet,  and  an  extent  of  %  mile  up  the  stream,  which  has 
been  learned  mainly  from  groundhog  diggings.  Since  this  bed 
frequently  grades  into  sand  and  clay,  it  should  be  ca!refully 
^tested  before  being  opened.  The  material  for  road  building  is 
too  fine  but  serves  for  light  repair  work.  Because  of  its  fineness, 
oxidation  is  considerable.  This  deposit  is  rather  inaccessible, 
imless  a  new  road  be  built  to  it,  and  this  would  not  pay  unlesd  a 
large  quantity  be  taken  out.  To  get  to  the  bed  from  the  road,  one 
has  to  go  down  a  steep  grade  and  over  the  bluff  to  a  point  50  feet 
below. 

On  the  fanns  of  D.  S.  Hoover  and  11.  E.  Hoover,  in  the  west- 
central  part  of  section  28  (14  N.,  1  W.),  is  a  deposit  in  the  bank 
of  a  tributary  to  the  Middle  Fork  of  AMiitewater  River.  The 
gravel  bed,  where  exposed,  is  under  4  feet  of  fine  medium  sand, 
which  is  overlain  by  3  feet  of  surface.     The  depth  is  from  4  to  9 

•See  page  323. 
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feet,  no  bottom  having  been  found,  although  worked  to  the  water- 
level.  Fence  posts,  over  an  area  of  100  acres,  are  set  in  either 
gravel  or  sand,  but  it  is  probable  that  90  per  cent,  is  a  rather 
fine  sand,  and  great  care  should  be  exercised  in  testing,  before 
opening  any  pits.  This  gravel  is  fine  and  considerably  weathered, 
and  should  be  screened  before  being  used  on  the  roads.  The  sizes 
in  different  parts  of  the  bed  range  from  a  fine  sand  to  a  sample 
which  shows  8  per  cent^  clay,  15  per  cent,  fine  medium  sand,  20 
per  cent,  medium  sand,  40  per  cent,  coarse  sand,  12  per  cent,  roof- 
ing pebble,  and  5  per  cent,  gi'avel.  Rock  percentages  are  90  lime- 
stone, 7  crystallines,  1  chert,  1  slate,  and  1  shale.  This  gravel  is 
below  the  average  in  quality  for  the  county. 

About  an  average  in  size  of  material,  rock  composition  and 
quality  is  the  deposit  which  is  located  in  a  bluff  40  feet  above  the 
stream,  on  the  Joseph  Jasper  property,  in  the  central  part  of  sec- 
tion 8  (13  N.,  1  W.).  Its  stripping  is  from  2  to  4  feet,  bottonr 
clay,  depth  12  to  15  feet,  and  amount  4,000  cubic  yards. 

In  the  valley  sides  and  banks  of  East  Lick  Creek  a  number  of 
well-known  deposits  are  found.  In  the  south-central  part  of  sec- 
tion 30  (14  N.,  1  W.),  are  the  G,  K.  &  I.  Ry.  Co.,  the  Ratliff  and 
the  James  Hanel  deposits,  which  are  composed  of  gravel,  clay, 
and  sand.  From  these,  by  screening,  probably  a  hundred  thou- 
sand cubic  yards  of  medium  sized  gravel  could  be  obtained.  These 
beds  range  from  10  to  20  feet  in  depth,  are  stratified,  and  are 
beneath  from  1  to  6  feet  of  surface. 

Along  the  valley  sides  of  the  same  creek,  in  section  31  (14  N., 
1  W.),  on  Mrs.  James  Carman's  property,  is  a  material  of  average 
size  and  quality  in  a  workable  deposit  with  a  depth  of  15  feet  and 
a  stripping  ranging  between  1  and  3  feet.  About  V2  ^^^^^  farther 
south  along  the  same  stream  the  Earlham  Cemetery  Association 
has  a  similar  deposit,  with  the  exception  that  the  stripping  has 
increased  to  10  feet.  This  same  company  has  another  workable 
deposit,  with  similar  material,  another  mile  south,  in  the  valley 
sides  of  the  same  creek,  in  the  west-central  part  of  section  7  (13 
N.,  1  W.).  Several  acres  are  amderlain  here,  and  the  thickness 
of  the  bed  is  25  feet.  Probably  as  much  as  60,000  cubic  yards  are 
available. 

In  the  southeastern  part  of  section  7  and  northwestern  quarter 
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of  section  8  along  the  Whitewater  River  are  a  number  of  small 
openings  in  the  bluffs  exposing  beds  of  medium  sized  gravel  with 
a  thickness  in  places  of  40  feet  Although  %  of  the  material  is 
a  fine  sand  into  which  the  gravel  is  continually  grading,  yet  by 
screening  several  hundred  thousand  yards  would  be  available. 

Along  a  north  and  south  road  in  the  southwestern  quarter  of 
section  13  (13  N.,  2  W.),  on  the  W.  Conaha  land,  is  a  location 
in  the  bluff  of  Padding  Run  which  can  be  found  by  digging  into 
the  sides  of  some  small  gullies.  The  extent  seemed  to  be  about 
2,500  square  yards,  and  the  gravel  was  slightly  under  the  medium 
size. 

There  is  a  small  deposit  of  oxidized  and  under  medium  sized 
gravel  in  the  bank  of  Lick  Creek,  in  the  southeastern  quarter  of 
section  15  (16  K,  14  E.),  on  the  W.  F.  Ratliff  place.  The  bed 
is  beneath  4  feet  of  stripping,  and  is  8  feet  deep.  Roads  on 
which  this  material  is  used  are  sandy. 

On  the  terraces  of  Noland's  Creek,  on  the  Daniel  Medairis 
land,  in  the  northeastern  quarter  of  section  7,  on  the  property  of 
J.  F.  Medairis,  in  the  central  part  of  section  5,  and  on  the  M. 
Grace  place,  in  the  northeastern  quarter  of  section  5  (16  N.,  14 
E.),  are  known  beds  of  gravel  and  sand,  underlying  from  11/^  to 
4  feet  of  surface,  and  having  depths  ranging  from  6  to  12  feet 
above  ground-water  level,  and  unknown  depths  below.  They  are 
about  the  average  for  the  county,  in  rock  composition  and  sizes 
of  material.  The  extent  of  the  first  is  not  known,  but  is  likely 
small,  as  the  gravel  of  the  pit  has  graded  into  sand ;  that  of  the 
second  is  roughly  10  acres,  as  has  been  learned  by  post  auger  holes 
and  pit  openings ;  and  the  third,  about  4  acres,  as  was  learned  by 
tests  at  several  points.  In  the  terraces  between  these  deposits 
there  are  undoubtedly  others  of  value. 

Creek  gravel  in  this  vicinity  is  used  to  a  considerable  extent. 
Its  unoxidized  condition  makes  it  wear  well,  but  the  absence  of 
clay  does  not  allow  it  to  pack,  while  in  these  three  deposits  just  de- 
scribed the  gravel  is  thoroughly  mixed  with  from  10  to  15  per 
cent,  of  clay,  which  makes  it  pack  quickly,  and  *wear  almost  as 
well  as  the  creek  gravel,  in  spite  of  its  greater  oxidation. 

Advancing  west  in  this  congressional  township  no  deposits  are 

•See  page  322. 
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workable  until  Green's  Fork  is  reached.  Almost  all  of  Center 
Township  is  supplied  with  the  creek  gravel  deposited  by  the  floods 
of  Noland's  Creek.  Without  doubt  deposits  will  be  opened  when 
they  are  needed  in  the  broad  terraces,  which  were  developed  by  a 
valley  train  of  the  late  Wisconsin  ice  sheet. 

In  the  bluff  of  Green's  Fork,  %  of  a  mile  from  the  stream,  on 
the  R.,  D.  &  I.  St  Ry.  Co.'s  property,  is  a  stratified  bed  of 
gravel,  from  1  to  2  feet  beneath  the  surface,  with  a  known  depth 
of  18  feet,  at  which  point  the  water  level  is  reached,  below  which 
it  has  not  been  tested.  The  area  underlain  is  5  acres  (24,200 
square  yards),  which  have  been  tested  at  a  number  of  "points,  to  a 
depth  of  7  or  8  feet  into  the  gravel.  The  quality,  as  to  size  and 
rock  composition,  is  about  the  average  for  the  county. 

Just  south  of  this  deposit,  and  in  the  Green's  Fork,  is  a  deposit 
with  similar  physical  characteristics,  which  is  also  beneath  from 
1  to  2  feet  of  stripping,  is  20  feet  deep,  and  is  known  to  underlie 
several  acres. 

On  south  of  these  deposits  to  the  southern  boundary  of  section 
28  the  bluffs  of  Green's  Fork  are  almost  a  continuous  gravel  bed. 
The  farmer's  plow,  very  frequently,  turns  up  the  gravel,  and  the 
crops  in  the  higher  portions  during  the  dry  season  wither  away. 
Through  section  83  (16  N.,  13  E.),  the  valley  of  Green's  Fork  is 
narrow  and  the  stream  gradient  higher.  The  result  is  that  very 
little  gravel  is  deposited  by  the  floods,  but  is  carried  on  to  where 
the  flood  plains  again  become  wide,  and  the  current  has  greater 
velocity.    The  bluffs  in  thit*  section  contain  very  little  gravel. 

On  the  second  ridge  west  of  Green's  Fork  and  running  parallel 
with  this  stream  are  6  or  7  acres  underlain  by  gravel,  as  shown 
by  tests  and  drying  up  of  crops.  These  are  in  the  east  central 
part  of  section  29  (16  N.,  13  E.)?  on  the  land  of  John  Shroyer. 
iNTo  bottom  has  been  found  to  this  bed,  which  has  a  known  thick- 
ness of  15  feet,  and  from  1  to  3  feet  of  stripping.  The  material 
is  about  the  average  in  size  for  Wayne  County,  and  is  used  1 
mile  north,  2  miles  west,  %  mile  south,  and  1  mile  east,  in  re- 
pairing the  roads. 

On  the  land  of  William  Kimmel,  in  the  south  central  part  of 
section  31  (10  N.,  13  E.),  is  a  stratified  bed  of  gravel  on  a  ridge 
which  is  parallel  with  a  tributary  of  Green's  Fork.     The  depth  of 
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the  bed  to  ground-water  level  is  25  feet,  the  stripping  is  6  inches, 
and  the  extent,  which  has  been  determined  by  outcrops  on  either 
side  of  the  ridge  and  some  excavations  on  top,  is  6  acres.  The 
quality  is  about  the  Wayne  County  average.  It  is  used  1  mile 
north,  3  miles  east,  and  1  mile  west 

On  the  valley  side  of  Martindale  Creek  are  numerous  deposits. 
In  the  southeastern  corner  of  section  14  (16  N.,  12  E.),  on  the 
Mrs.  John  Overpeck  place,  and  in  the  northeastern  corner  of 
section  23  (16  N.,  12  E.),  on  the  Edmund  Bartsch  land,  is  a  bed 
of  gravel  that  has  been  reached  by  the  plow  over  an  area  of  several 
acres.  Where  an  old  pit  was  opened  it  was  11  feet  deep  and  was 
of  an  average  in  size,  rock  composition,  oxidation,  and  in  packing 
on  the  roads. 

Immediately  northwest  of  East  Germantown,  on  the  L.  Boyd 
farm,  is  a  deposit  of  several  acres,  with  a  depth  of  20  feet,  which 
seems  to  connect  up  with  the  large  deposit  south  of  town  belonging 
to  the  Pennsylvania  Eailway  Company.  This  is  one  of  the  largest 
deposits  which  has  been  tested  in  central  Indiana.  It  is  known, 
by  test  pits,  to  extend  V2  ^i^©  south  of  the  pit  and  ^  mile  east 
The  depth  is  from  10  to  20  feet  above  ground-water  level,  with  an 
unknown  depth  beneath.     A  section  is  as  follows: 

Section  of  the  Pennsylvania  Railway  Company  *8  Gravel  Pit  at  East  Germantown. 

Feet. 

1.  Stripping  1  to  7 

2.  A  coarse  brown  material,  made  up  mainly  of  roofing  pebble 

and  gravel : 2 

3.  Principally,  a  brown  fine  medium  and  medium  sand 1 

4.  A  medium  and  coarse  sand 2 

5.  Same  as  No.  3 1 

'6.    Same  as  No.  2 2 

7.  Pine  sand 1 

8.  Similar  to  No.  3,  but  is  less  weathered 3 

9.  Similar  to  No.  4,  but  is  less  weathered 2 

10.  Similar  to  No.  2,  but  is  less  weathered 1 

11.  A  gray  material  beneath  water  level Unknown 

About  2,000  cubic  yards  are  hauled  out  of  this  pit  daily  for 
ballast  on  the  railroad,  it  being  used  as  far  as  125  miles  from 
this  points  The  quality  of  this  gravel  is  about  an  average  for  the 
deposits  which  are  being  worked  in  the  county.  It  as  a  bed 
merges  somewhat  into  a  rather  fine  sand  in  places,  and  probably 
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is  made  up  of  about  1  per  cent  of  hardpan,  which  occurs  in 
layers. 

Following  Martindale  Creek  down  stream  and  then  Whitewater 
River  on  south  we  find  the  valley  sides,  terraces,  and  flood  plains 
to  contain  extensive  deposits  all  the  way  to  the  southern  border  of 
this  township. 

On  a  ridsre  between  two  tributaries  of  the  West  Branch  of 
Whitewater  River,  on  the  W.  E.  Myers  farm,  in  the  southwestern 
corner  of  section  11  (16  N., 12  E.),  is  a  bed  of  gravel  underlying 
at  least  several  thousand  square  yards  with  a  depth  of  10  feet,  a 
stripping  2^^  feet  and  no  bottom  except  gravel  at  water  level. 
The  size  and  oxidation  are  about  average. 

In  the  south  central  part  of  section  15  (16  N.,  12  E.),  where 
the  West  Branch  of  Whitewater  River  and  a  tributary  join  on  the 
point  of  a  ridge  on  the  John  H.  Kepler  land  and  under  2% 
feet  of  surface  is  a  workable  bed  of  gravel,  15  feet  of  which  are 
above  water  level,  and  an  unknown  thickness  below.  The  size  is 
above  and  the  oxidation  below  the  average.  This  material  is  used 
2  miles  north,  2  miles  east,  2  miles  south,  and  1  mile  west. 

The  Oreater  Part  of  Township  15  North,  Ranges  IS,  H,  and  Part 

of  12  East,  and  the  Southern  Three  Miles  of  Township 

13  North,  and  the  Northern  Mile  of  Toumship  12 

North,  Range  1  and  Part  of  2  West, 

All  along  in  the  bluffs,  valley  sides,  terraces,  and  flood  plains 
of  Whitewater  River,  there  are  very  extensive  deposits.  Xear  the 
southern  border  of  the  county  along  the  valley  sides  of  White- 
water River,  in  the  southeastern  corner  of  section  25  (15  N.,  12 
E.),  on  the  F.  R.  Beeson  land,  the  L.  E.  &  W.  Ry.  Co.  has  taken 
out  gravel  beneath  15  or  20  acres,  to  a  depth  of  25  feet,  which 
reached  the  groimd-water  level.  Beneath  the  ground-water  level 
the  company  drove  a  pipe  to  a  depth  of  35  feet  and  failed  to 
reach  the  bottom  of  the  bed.  The  quality  as  to  size,  oxidation, 
and  rock  composition  is  similar  to  that  belongiiiir  to  tlie  Penn. 
Ry.  Co.  at  East  Gkrmantown,  but  the  extent  is  not  so  well 
determined. 

West  of  Whitewater  River  there  arc  no  deposits  of  economic 
importance  except  a  bed  which  contains  a  large  amount  of  fine 
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sand  and  hardpan,  on  the  W.  Williams  property,  in  the  southeast- 
em  quarter  of  section  22  (15  N.,  12  E.).  This  bed  is  10  feet 
deep,  very  limited  in  extent,  and  contains  a  material  which  is 
below  the  medium  in  size,  considerably  oxidized,  and  of  an  in- 
ferior quality.  It  is  used  for  1  mile  north,  y<y  mile  west,  % 
mile  east,  and  1  mile  south,  in  repairing  roads.  These  roads  are 
sandy  and  dusty  in  the  summer  and  muddy  in  the  winter. 

In  the  southwestern  quarter  of  section  17  (15  N.,  13  E.),  sev- 
eral acres  are  underlain  by  gravel  which  is  a  little  below  the 
average  in  size  on  the  farm  of  J.  W.  Judkins.  This  bed  occurs 
beneath  from  Yo  to  2  feet  of  stripping,  and  has  a  thickness  of 
9  or  10  feet 

On  the  vallev  side  of  Green's  Fork,  in  the  southeast  comer  of 
section  6  (16  N.,  13  E.),  on  the  land  of  Charles  Wolford,  is  a 
stratified  bed  of  gravel  underlying  a  couple  of  acres  with  from 
%  to  2  feet  of  stripping.  The  depth  above  water  level  is  9  feet. 
The  size  is  below  and  the  oxidation  above  the  average. 

In  the  south  bluff  of  Green's  Fork,  on  the  Miller  farm,  in  the 
southeast  comer  of  section  5  (15  N.,  13  E.),  is  a  stratified  bed  of 
gravel,  a  little  coarser  than  the  Wolford,  but  still  below  the  average 
in  size.    It  is  12  feet  deep  and  underlies  about  2,000  square  yards. 

Because  of  a  large  amount  of  gravel  being  deposited  annually 
in  the  flood  plains  of  Poland's  Fork,  no  pits  are  located  in  its 
immediate  vicinity.  At  the  south  central  part  of  section  16 
(15  N.,  13  E.),  1,000  cubic  yards  were  obtained  last  year.  This 
gravel  is  little  oxidized,  coarser  than  the  bank,  and  much  more 
durable,  but  requires  more  work  in  grading  in  order  to  keep  it  on 
the  roads.    Its  looseness  is  also  an  impediment  to  traffic. 

Along  the  valley  of  Butler  Creek  are  small  deposits  on  the 
Mrs.  E.  Roberts  farm,  in  the  south-central  part  of  section  27 
(15  N.,  13  E.),  and  in  the  northeastern  quarter  of  the  same 
section,  on  the  property  of  John  Pierce.  Both  of  these  deposits 
contain  considerable  fine  sand  and  clay,  and  are  much  oxidized. 
The  former  underlies  a  couple  of  acres,  as  is  seen  from  ground- 
hog diggings.  Its  size  and  durability  is  below  the  average.  The 
latter  deposit  is  of  a  very  poor  quality,  being  no  more  than  a 
fine  medium  sand  and  a  medium  sand. 

In  a  low  ridge  on  the  J.  S.  TIenwood  place,  in  the  north  cen- 
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tral  part  of  section  14  (15  N.,  13  E.),  is  a  small  deposit  \mder 
3  feet  of  surface,  with  a  depth  of  7  feet,  and  resting  upon  a  clay 
bottom.  The  gravel  is  slightly  .below  the  average  in  size,  and 
considerably  below  in  quality,  because  of  oxidation.  It  grades 
into  sand  very  abruptly  and  contains  hardpan  layers.  Although 
these  low  ridges  are  common  in  this  vicinity,  and  are  known  to 
contain  more  or  less  gravel,  it  wiU  pay  to  make  careful  tests  and 
estimates  as  to  accessible  amounts  before  opening  any  pits. 

Another  deposit  similar  in  quality  is  found  in  a  ridge  which 
extends  for  about  200  yards  along  Butler  Creek,  in  the  north- 
western comer  bi  section  18  (15  N.,  14  E.),  on  the  W.  Wright 
place.  This  bed  is  7  feet  thick,  has  a  clay  bottom,  and  31/^  feet 
of  stripping.  Its  extent  is  not  determined,  but  the  deposit^  which 
is  20  feet  above  the  stream,  is  known  to  be  present  at  other  points 
in  the  ridge.  Probably  2,000  cubic  yards  could  be  obtained  from 
this  place. 

A  deposit  from  which  5,000  cubic  yards  of  a  sandy  gravel  can 
be  obtained  is  in  the  northwestern  quarter  of  section  4  (15  N., 
14  E.),  on  the  H.  Otten  property.  The  depth  of  the  bed  is  15 
feet,  and  stripping  from  V/o  to  4  feet  The  material  is  a  little 
below  the  average  in  size,  and  about  the  average  in  oxidation. 

Along  the  valley  sides,  and  on  the  terraces,  and  flood  plains  of 
Whitewater  River  are  many  good  deposits,  which  are  not  opened, 
because  of  the  great  abundance  of  creek  gravel.  However,  the 
pit  gravel,  because  of  its  packing  qualities,  gives  better  satisfaction 
than  the  more  durable  creek  gravel,  which  is  exceptionally  free 
from  clay  in  this  vicinity.  The  roads  built  by  it  never  become 
well  packed,  and  wagons  passing  over  them  are  hauled  with 
difficulty.  Because  of  the  accessibility  of  material,  the  writer 
would  suggest  a  creek  gravel  base  and  a  pit  gravel  dressing. 

At  John  Smelser's  house,  which  is  1-3  of  a  mile  from  the  river 
and  along  one  of  its  tributaries,  in  the  southeastern  quarter  of 
section  23  (13  N.,  2  W.),  a  well  21  feet  deep  was  in  gravel  for  the 
last  14  feet 

On  the  second  terrace  of  Whitewater  River,  about  25  feet  above 
the  stream,  are  several  acres  underlain  by  gravel,  on  the  Henry 
Brumfield  and  Moore  properties,  just  north  of  Abington.  This 
bed  is  covered  with  from  2  to  5  feet  of  surface,  and  is  10  feet 

2&-Geolofy. 
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deep.  The  size  of  the  material  is  very  coarse,  being  8  per  cent, 
clay,  17  per  cent,  fine  medium  sand,  10  per  cent  medium  sand, 
15  per  cent,  coarse  sand,  5  per  .cent,  roofing  pebble,  45  per  cent 
gravel,  and  5  per  cent,  boulder,  and  the  oxidation  is  below  the 
average.  The  high  per  cent  of  boulders  is  the  most  objection- 
able feature. 

Across  the  river  from  these  deposits,  in  a  bluff,  60  feet  above 
the  stream  bed,  is  a  workable  deposit  belonging  to  N.  W.  Will- 
iams. It  follows  the  bluff  for  a  couple  of  hundred  yards,  is  9  feet 
deep,  and  has  from  3  to  6  feet  of  stripping.  The  material  is  about 
the  average  in  size  and  quality,  and  has  a  rock  composition  of  90 
per  cent,  limestone,  8  crystallines,  1  chert,  and  1  slate.  It  is  used 
on  the  road  for  2  miles  east.  As  in  the  case  of  all  the  pit  gravel  in 
this  vicinity,  the  selling  price  is  8  cents  per  cubic  yard. 

On  the  J.  T.  Heinbaugh  land,  in  the  southwestern  quarter  of 
section  31  (13  N.,  1  W.),  is  a  deposit  located  in  a  stream  bluff. 
It  is  estimated,  by  rough  tests,  to  extend  back  from  the  face  of  the 
bluff  for  50  yards,  and  to  follow  it  for  about  100  yards.  The  size 
is  below  the  average,  and  the  percentages  of  rock  are  88  limestone, 
10  crystallines,  1  chert,  and  1  shale.  The  material  is  used  on  the 
roads  for  4  miles  north,  l^/^  miles  south,  ^/o  mile  east,  and  lYo 
miles  west 

Extending  through  a  vertical  distance  of  45  feet  and  150  yards 
horizontally  is  a  gravel  bed  from  50  to  100  feet  above  the  stream 
in  the  bluff  of  a  tributary  to  Elkhorn  Creek,  in  the  eastern  central 
part  of  section  31  (13  N.,  1  W.),  on  the  T.  J.  Lamb  farm.  It  is 
beneath  from  y^  to  4  feet  of  surface.  Layers  of  hardpan  from  V2 
to  2  feet  thick  are  met  at  different  beds,  and  large  lenses  of  fine 
sand  are  common.  The  quality  stands  as  one  of  the  first  for 
Wayne  County,  because  of  an  almost  pure  lime  cement,  in  the 
form  of  a  very  fine  conglomerate,  with  a  matrix  of  calcium  car- 
bonate. In  the  bed  the  gravel  is  so  well  cemented  together  that  it 
has  to  be  blasted  out.  The  sizes  are  11  per  cent,  clay  or  fine  con- 
glomerate, 12  per  cent,  fine  medium  sand,  15  per  cent,  medium 
sand,  12  per  cent  coarse  sand,  20  per  cent  roofing  pebble,  28  per 
cent,  gravel,  and  1  per  cent,  boulder;  oxidation  is  below  the 
average ;  and  the  rock  percentages  are  88  limestone,  8  crystallines, 
1  chert,  2  shale,  and  1  slate.  The  material  is  used  on  the  roads 
for  1%  miles  north,  5  miles  east,  and  5  miles  south. 
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On  the  second  stream  terrace  above  the  flood  plain  of  Elkhom 
Creek,  on  the  D.  W.  ShefFer  place,  in  the  southeastern  comer  of 
section  21  (13  N.,  1  W.),  is  a  bed  of  gravel  with  from  11/^  to 
3  feet  of  stripping,  a  thickness  of  12  feet,  and  a  known  extent, 
which  was  determined  by  post  auger  borings,  of  6,000  square 
yards.  Since  the  amount  of  good  gravel  that  is  accessible  is 
somewhat  doubtful,  because  of  a  grading  into  sand  in  places,  a 
careful  *testing  will  be  necessary.  The  sizes  are,  on  an  average, 
about  4  per  cent,  clay,  10  per  cent,  fine  medium  sand,  15  per  cent, 
medium  sand,  15  per  cent,  coarse  sand,  40  per  cent,  roofing  pebble, 
14  per  cent  gravel,  and  2  per  cent  boulder.  The  rock  percent- 
ages are  90  limestone,  3  chert,  6  crystallines,  and  1  shale.  About 
800  cubic  yards,  at  from  15  to  20  cents  each,  are  used  in  buildinjg 
and  repairing  the  roads,  annually,  for  2  miles  north,  2  miles  east, 
10  miles  south,  and  1  mile  west.  The  main  objection  to  these 
roads  is  that  they  are  stony.  This  difficulty  could  easily  be 
avoided  by  screening. 

No  deposits  of  economic  importance  are  found  east  of  these 
mentioned,  unless  it  be  along  a  small  stream  and  near  to  the 
toad,  on  the  farms  of  H.  L.  Meyer  and  William  Miller,  in  the 
northwest  quarter  of  section  4,  near  the  wagon  road,  which  runs 
west  from  Boston.  Here  the  writer  found  material  of  a  medium 
size  lying  on  the  surface  at  several  places  in  the  small  valley  side 
where  the  groundhogs  had  been  digging.  He  also  succeeded  in 
reaching  it  at  several  other  points  with  a  spade  which  showed 
a  couple  of  hundred  square  yards  of  surface  to  be  underlain.  East 
of  this  location  the  evidence  for  beds  of  economic  importance  is 
lacking.  A  large  number  of  dug  well  records  show  these  beds  to  be 
only  a  few  feet  at  most  in  thickness. 

Limestone. 

Limestone  that  is  available  and  of  economic  importance  is  found 
in  the  beds  of  Whitewater  River,  at  and  south  of  Richmond; 
along  Elkhorn  Creek  in  section  22  (13  N.,  1  W.)  ;  in  section  5 
(15  N.,  13  E.),  and  33  (15  N.,  13  E.)  of  Green's  Fork;  and 
at  other  points  in  the  stream  channels  that  the  writer  did  not 
see.    All  of  this  stone  belongs  to  the  Hudson  River  Series  and  to 

*See  page 
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the  Ordovician  period.  It  has  a  bluish  color,  is  very  fossiliferous, 
and  generally  rather  thin  bedded. 

On  the  land  of  Albert  Steen,  in  the  southwestern  quarter  of 
section  22  (13  N.,  1  W.),  at  least  10,000  cubic  yards  of  rock  are 
available.  This  rock  occurs  beneath  about  6  feet  of  stripping  in  a 
bed  which  has  a  thickness  of  4  or  5  feet  It  occurs  in  layers  rang- 
ing from  a  fraction  of  an  inch  to  8  inches  in  thickness.  The 
stone  is  bluish  in  color,  is  very  fossiliferous,  and  in  general  is  a 
good  sample  of  the  stone  mentioned  in  the  previous  paragraph. 

Since  this  location  is  5  miles  from  a  railroad,  and  is  in  a  locality 
where  the  gravel  is  very  limited  in  amount,  there  being  none  in 
the  county  south  and  west  of  this  place,  a  small  portable  stone 
crusher  would  be  a  good  investment  With  this,  50  cubic  yards 
of  stone  could  be  crushed  daily  at  an  approximate  cost  per  cubic 
yard  of  from  50  to  70  cents,  depending  upon  the  amount  of  strip- 
ping. This  material,  because  of  its  availability  and  durability, 
which  will  far  excel  that  of  the  gravel  that  is  being  put  on  the 
roads,  will  be  the  cheaper  and  most  satisfactory  road  material 
for  the  vicinity  west  and  south. 

The  results  of  the  TJ.  S.  Road  Testing  Laboratory  on  a  sample 
of  this  rock  are  given  herewith  as  follows : 

Results  of  Physical  Tests  of  Cincinnati  Limestone  from  the  Albert  Steen  Quarry,* 

Specific  gravity 2.7      French  coefficient  of  wear.  6.9 

Weight  per  cu.  ft (lbs.)  168.4      Hardness 9.6 

Water  absorbed  per  cu.  ft .  (lbs.)       89      Toughness 6 

Per  cent  of  wear 4.5      Cementing  value — Dry 15 

Wet 28 

"Best  suited  for  highway  and  country  road  traffic." — Page. 

Chemical  Analysis  of  Cinrinnali  Limestone  from  the  Albert  Steen  Quarry. 

Per  cent. 

Alumina  (AljO.) 35 

Iron  oxide  (Fe^Oa) 51 

Lime  (CaO)  55.00 

Magnesia  (MgO)  Trace 

Phosphoric  acid  (P-OJ 54 

Insoluble  in  hydrochloric  acid 2.15 

Loss  on  ignition 41.33 

Total   99.88 

*For  standard  of  comparison  see  p.  79. 
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UNION  COUNTY. 

Area  in  square  miles 162 

Population  In  1900 6,748 

Miles  of  public  roads 280 

Miles  of  improved  roads* 251 

Percentage  of  roada  improved 89.6 

Miles  improved  with  gravel 251 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $600 

Total  original  cost  of  improved  roads $150,600 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $275 

First  improved  roads  built 1848 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Clinton  Gardner,  County  Auditor 


*A11  improved  roads  were  built  by  the  townships. 

Union  County  lies  west  of  the  boundary  line  of  the  State  of 
Ohio,  east  of  Fayette  and  southern  Wayne,  south  of  Wayne  and 
north  of  Franklin  County.  The  average  length  from  north  to 
south  is  14  1-6  miles  and  the  width  is  12  miles. 

In  almost  all  the  valleys  of  the  East  Fork  of  Whitewater  River 
and  its  tributaries,  which  traverse  the  western  portion  of  the 
county,  from  north  to  south,  are  outcrops  of  the  Cincinnati  lime- 
stone of  the  Ordovician  period.  The  broad  valley  of  the  East 
Fork  of  Whitewater  River  is  100  feet  or  more  below  the  adjacent 
upland,  while  the  area  east  has  a  smooth  surface,  which  is  due  to 
a  covering  of  glacial  drift  having  filled  up  the  valleys.  The 
drift  is  from  20  to  40  feet  on  the  uplands  and  as  high  as  200 
feet  in  the  lower  valleys. 

The  quality  of  the  gravel  of  the  county  is  considerably  above 
the  average  for  central  Indiana.  The  average  sizes  of  the  material 
are  9  per  cent  clay,  15  per  cent,  fine  medium  sand,  12  per  cent, 
medium  sand,  20.5  per  cent  coarse  sand,  24  per  cent,  roofing 
pebble,  lY  per  cent,  gravel  and  2.5  per  cent,  boulders;  and  the 
average  rock  percentages  are  85  limestone,  10  crystallines,  3 
shale,  1.5  chert,  and  1.5  slate. 

The  transportation  facilities  of  the  county  are  very  poor,  there 
being  only  one  division  of  the  C,  H.  &  D.  traversing  it  from  the 
northwest  to  the  southeast. 
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Fig.  :tO.    Shonliig  the  distribution  of  road  materials  in  Union  County. 


road  materials  of  union  county.  391 

Gravel. 

Toiwship  llf  and  Pwrt  of  15  Norths  Parts  of  Ranges  IS  and  Ijf^, 

East;  and  the  Southern  Five  Miles  of  Township  12  and 

the  Northern  Three  Miles  of  11  North,  Range 

1  and  Part  of  2  West. 

This  area  comprises  the  northern  4-7  of  the  county.  All  its 
gravel  deposits  which  have  been  opened  and  worked  are  confined 
to  the  stream  bluffs,  but  other  good  deposits  are  known  to  be 
present  in  the  terraces  and  flood  plains  of  the  East  Fork  of  White- 
water River  and  Silver  Creek.  No  workable  deposits  occur  in 
the  eastern  1-3  of  this  area,  and  none  at  all  in  the  northeast  half 
of  the  civil  township  of  Harrison. 

On  a  tributarv  of  the  East  Fork  of  Whitewater  River  in  the 
northwest  quarter  of  section  6  (14  N.,  14  E.)  on  the  farm  of  J. 
Dodgeridge  is  a  bed  of  gravel  in  the  bluff,  with  a  clay  bottom,  a 
depth  of  30  feet  and  a  stripping  of  from  2  to  4  feet.  The  occur- 
rence is  known  for  150  yards  along  the  face  of  the  bluff.  The 
rock  composition  is  about  the  average  and  the  size  of  the  material 
is  a  little  below. 

A  bed  of  gravel,  which  has  an  extent  of  30  by  130  yards,  is 
found  on  the  land  of  H.  Whetsel  in  the  southeast  quarter  of  sec- 
tion 18  (14  N.,  14  E.)  in  the  bluff  of  a  stream.  The  thickness  is 
20  feet  and  the  stripping  1  foot.  The  rock  composition  is  about 
average  and  the  size  of  the  material  above. 

A  very  large  deposit,  where  two  hundred  thousand  cubic  yards 
of  a  good  quality  of  gravel  could  probably  be  obtained,  is  found  in 
the  west  bluff  of  Whitewater  River  in  the  western  half  of  sec- 
tion 19  (14  N.,  14  E.),  i/>  mile  south  of  Brownsville  and  % 
mile  from  the  C,  H.  &  D.  railway.  The  upper  edge  of  this  bluff 
is  160  feet  above  the  higher  terrace,  and  the  gravel  exposed  in 
it  is  found  in  the  sides  of  4  or  5  little  gullies,  which  have  worked 
their  heads  back  into  it  for  a  few  hundred  feet.  A  dug  well  which 
is  situated  40  feet  back  from  the  bluff  face  showed  gravel  for 
a  depth  of  60  feet.  The  average  of  several  samples  showed  the 
following  rock  percentages:  85  limestone,  13  crystallines,  1  shale, 
and  1  slate. 

Very  good  qualities  of  sravel  are  found  in  the  northwest  corner 
of  section  30  on  the  G.  Hollingsworth  place,  and  in  the  northwest 
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quarter  of  section  31  (14  N.,  14  E.)  on  the  J.  Beck  property. 
Both  contain  from  1  to  8  feet  of  stripping,  have  known  depths  of 
about  10  feet,  without  finding  any  bottom,  and  are  probably 
workable.  These  deposits  are  about  the  average  for  rock  composi- 
tion, but  are  a  little  larger  for  size. 

Located  about  200  yards  back  from  the  e?ist  bluff  of  the  East 
Fork  of  Whitewater  River  is  a  hill  which  rises  25  feet  above 
the  adjacent  region  and  which  has  a  surface  area  of  y^  acre  under- 
lain by  gravel.  The  depth  of  this  bed  is  15  feet  and  the  stripping 
is  from  1  to  2  feet  The  size  of  the  material  is  considerably  above 
the  average,  and  the  amount  of  oxidation  below.  This  road 
metal,  at  a  cost  of  20  cents  per  cubic  yard,  is  used  for  2  miles 
north  in  repairing  and  building  roads.  In  the  southwest  quarter 
of  section  15  (11  N.,  2  W.)  on.  the  east  bluff  of  the  East  Fork  of 
Whitewater  River,  an  area  of  100  by  200  yards  is  known,  by 
plowing  and  groundhog  diggings,  to  be  underlain  with  gravel  and 
fine  sand. 

A  coarse  gravel,  containing  a  good  many  boulders,  is  found  in 
the  east  bluff  of  the  East  Fork  of  Whitewater  River  on  the 
property  belonging  to  C.  Immel  in  the  west-central  part  of  section 
22  (12  N.,  2  W.).  This  deposit  underlies  at  least  a  surface  of  40 
by  150  yards,  and  has  a  depth  of  35  feet  and  a  stripping  of  1  to 
3  feet.  The  rock  percentages  are  87  limestone,  11  crystallines,  1 
shale,  and  1  slate.  The  size,  which  is  considerably  above  the 
average,  and  the  small  amount  of  oxidation,  makes  this  a  very 
durable  road  metal. 

Besides  the  deposits  mentioned  that  occur  in  the  bluffs  of  the 
East  Fork  of  Whitewater  River  in  these  congressional  to^vnships, 
many  others  are  known  to  be  present  Also  large  deposits  occur 
beneath  the  terraces  and  flood  plains.  Some  gravel  is  deposited 
annually  in  river  bars  which,  because  of  its  accessibility,  is  used 
on  the  river  roads. 

Several  small  deposits  have  been  found  in  the  bluffs  of  Richland 
Creek.  Among  these  are  the  deposits  on  the  farms  of  S.  Caldwell 
in  the  northwest  quarter  of  section  3  (11  N.,  2  W.),  C.  Davis  in 
the  south-central  part  of  section  34,  C.  Martin  in  the  southeast 
quarter  of  section  24,  and  Mrs.  R.  Snyder  in  the  southeast  quarter 
of  section  24  (12  N.,  2  W.). 
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The  Caldwell  and  Davis  deposits  are  continually  grading  into 
fine  sand  and  clay,  and  can  not  be  termed  workable.  They  rest 
upon  clay  bottoms,  are  from  7  to  8  feet  deep,  have  from  2  to  5 
feet  of  stripping,  and  contain  a  material  about  average  in  size 
and  rock  composition.  The  Martin  and  Snyder  deposits  also  rest 
upon  clay  bottoms,  have  from  1  to  3  feet  of  stripping,  a  depth  of 
13  feet,  and  average  materials  for  size  and  rock  composition. 
Taken  together,  these  two  latter  deposits  would  likely  furnish  a 
workable  amount  of  gravel. 

In  the  bluffs  of  Silver  Creek  deposits  have  been  opened  on 
the  places  of  S.  Corrington  in  the  west-central  part  of  section  14, 
W.  H.  Stevens  in  the  southeast  quarter  of  section  11,  Mrs.  V. 
Haworth  in  the  northwest  quarter  of  section  14,  and  J.  Carson  in 
the  northwest  quarter  of  section  1  (11  N.,  2  W.) ;  and  C.  Martin 
in  the  northwest  quarter  of  section  31  and  J.  Kitchel  in  the  north- 
east quarter  of  section  30  (12  N.,  1  W.). 

On  the  Corrington  place  the  bed  rests  upon  a  clay  bottom,  has 
a  thickness  of  30  feet  and  a  stripping  ranging  between  1/2  and 
2  feet  The  surface  known  to  be  underlain  is  100  by  150  yards. 
An  average  sample  shows  about  88  per  cent,  limestone,  6  per  cent 
crystallines,  5  per  cent  shale,  and  1  per  cent  chert 

Six  hundred  cubic  yards  of  this  gravel,  at  20  cents  each,  are 
used  for  2i>^  miles  east,  II/2  miles  south,  and  l^A  miles  north  in 
the  annual  building  and  repairing  of  the  roads,  which  are  hard, 
smooth  and  durable. 

The  Stevens  deposit  contains  from  2  to  10  feet  of  stripping, 
has  a  depth  of  30  feet  and  underlies  a  tested  area  of  60  by  150 
yards.  For  rock  composition,  the  gravel  is  about  the  average 
but  above  in  size. 

The  Haworth  deposit  outcrops  for  over  200  yards  along  the 
bluff,  has  a  depth  of  about  25  feet  and  a  stripping  ranging  be- 
tween 2  and  8  feet.  Excepting  the  fine  sand  and  clay  into  which 
the  material  frequently  merges,  an  average  of  three  samples  gave 
the  following  sizes:  7  per  cent  clay,  12  per  cent  fine  medium 
sand,  8  per  cent  medium  sand,  20  per  cent,  coarse  sand,  30  per 
cent  roofing  pebble,  22  per  cent  gravel,  and  1  per  cent,  boulder. 
The  rock  percentages  are  88  limestone,  6  crystallines,  4  chert,  and 
2  shale.     The  wearing  quality  of  this  material  is  very  good,  but 
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quarter  of  section  31  (14  N.,  14  E.)  on  the  J.  Beck  property. 
Both  contain  from  1  to  3  feet  of  stripping,  have  known  depths  of 
about  10  feet,  without  finding  any  bottom,  and  are  probably 
workable.  These  deposits  are  about  the  average  for  rock  composi- 
tion, but  are  a  little  larger  for  size. 

Located  about  200  yards  back  from  the  etist  bluff  of  the  East 
Fork  of  Whitewater  River  is  a  hill  which  rises  25  feet  above 
the  adjacent  region  and  which  has  a  surface  area  of  ^2  ^^re  under- 
lain by  gravel.  The  depth  of  this  bed  is  15  feet  and  the  stripping 
is  from  1  to  2  feet  The  size  of  the  material  is  considerably  above 
the  average,  and  the  amount  of  oxidation  below.  This  road 
metal,  at  a  cost  of  20  cents  per  cubic  yard,  is  used  for  2  miles 
north  in  repairing  and  building  roads.  In  the  southwest  quarter 
of  section  15  (11  N.,  2  W.)  on.  the  east  bluff  of  the  East  Fork  of 
Whitewater  River,  an  area  of  100  by  200  yards  is  known,  by 
plowing  and  groundhog  diggings,  to  be  underlain  with  gravel  and 
fine  sand. 

A  coarse  gravel,  containing  a  good  many  boulders,  is  found  in 
the  east  bluff  of  the  East  Fork  of  Whitewater  River  on  the 
property  belonging  to  C.  Imrael  in  the  west-central  part  of  section 
22  (12  N.,  2  W.).  This  deposit  underlies  at  least  a  surface  of  40 
by  150  yards,  and  has  a  depth  of  35  feet  and  a  stripping  of  1  to 
3  feet  The  rock  percentages  are  87  limestone,  11  crystallines,  1 
shale,  and  1  slate.  The  size,  which  is  considerably  above  the 
average,  and  the  small  amount  of  oxidation,  makes  this  a  very 
durable  road  metal. 

Besides  the  deposits  mentioned  that  occur  in  the  bluffs  of  the 
East  Fork  of  Whitewater  River  in  these  congressional  townships, 
many  others  are  known  to  be  present  Also  large  deposits  occur 
beneath  the  terraces  and  flood  plains.  Some  gravel  is  deposited 
annually  in  river  bars  which,  because  of  its  accessibility,  is  used 
on  the  river  roads. 

Several  small  deposits  have  been  found  in  the  bluffs  of  Richland 
Creek.  Among  these  are  the  deposits  on  the  farms  of  S.  Caldwell 
in  the  northwest  quarter  of  section  3  (11  N.,  2  W.),  C.  Davis  in 
the  south-central  part  of  section  34,  C.  Martin  in  the  southeast 
quarter  of  section  24,  and  Mrs.  R.  Snyder  in  the  southeast  quarter 
of  section  24  (12  N.,  2  W.). 


ROAD   MATERIALS   OF    UNION    COUNTY.  393 

The  Caldwell  and  Davis  deposits  are  continually  grading  into 
fine  sand  and  clay,  and  can  not  be  termed  workable.  They  rest 
upon  clay  bottoms,  are  from  7  to  8  feet  deep,  have  from  2  to  5 
feet  of  stripping,  and  contain  a  material  about  average  in  size 
and  rock  composition.  The  Martin  and  Snyder  deposits  also  rest 
upon  clay  bottoms,  have  from  1  to  3  feet  of  stripping,  a  depth  of 
13  feet,  and  average  materials  for  size  and  rock  composition. 
Taken  together,  these  two  latter  deposits  would  likely  furnish  a 
workable  amount  of  gravel. 

In  the  bluffs  of  Silver  Creek  deposits  have  been  opened  on 
the  places  of  S.  Corrington  in  the  west-central  part  of  section  14, 
W,  H.  Stevens  in  the  southeast  quarter  of  section  11,  Mrs.  V. 
Haworth  in  the  northwest  quarter  of  section  14,  and  J.  Carson  in 
the  northwest  quarter  of  section  1  (11  N.,  2  W.) ;  and  C.  Martin 
in  the  northwest  quarter  of  section  31  and  J.  Kitchel  in  the  north- 
east quarter  of  section  30  (12  N.,  1  W.). 

On  the  Corrington  place  the  bed  rests  upon  a  clay  bottom,  has 
a  thickness  of  30  feet  and  a  stripping  ranging  between  1^  and 
2  feet  The  surface  known  to  be  underlain  is  100  by  150  yards. 
An  average  sample  shows  about  88  per  cent  limestone,  6  per  cent 
crystallines,  5  per  cent,  shale,  and  1  per  cent  chert 

Six  hundred  cubic  yards  of  this  gravel,  at  20  cents  each,  are 
used  for  2^  miles  east,  l^Xj  miles  south,  and  l^A  miles  north  in 
the  annual  building  and  repairing  of  the  roads,  which  are  hard, 
smooth  and  durable. 

The  Stevens  deposit  contains  from  2  to  10  feet  of  stripping, 
has  a  depth  of  30  feet  and  underlies  a  tested  area  of  60  by  150 
yards.  For  rock  composition,  the  gravel  is  about  the  average 
but  above  in  size. 

The  Haworth  deposit  outcrops  for  over  200  yards  along  the 
bluff,  has  a  depth  of  ahout  25  feet  and  a  stripping  ranging  be- 
tween 2  and  8  feet.  Excepting  the  fine  sand  and  clay  into  which 
the  material  frequently  merges,  an  average  of  three  samples  gave 
the  following  sizes:  7  per  cent  clay,  12  per  cent  fine  medium 
sand,  8  per  cent  medium  sand,  20  per  cent,  coarse  sand,  30  per 
cent  roofing  pebble,  22  per  cent  gravel,  and  1  ]x?r  cent,  boulder. 
The  rock  percentages  are  88  limestone,  6  crystallines,  4  chert,  and 
2  shale.     The  wearing  quality  of  this  material  is  very  good,  but 
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the  stripping  is  increasing  so  rapidly  that  the  deposit  is  worked 
with  some  difficulty. 

On  the  Carson  property  the  material  is  of  the  average  rock 
composition  and  size.  The  deposit  rests  upon  a  clay  bottom, 
has  a  depth  of  28  feet  and  a  stripping  of  from  3  to  5  feet.  It 
has  been  found  along  the  bluff  for  250  yards  and  back  from  its 
face  for  25  yards.  Six  hundred  cubic  yards,  at  a  cost  of  20 
cents  each*^  are  put  on  the  roads  annually  for  1^4  nailes  southeast 

Both  the  Martin  and  Kitchel  deposits  rest  upon  clay  bottoms 
and  are  probably  workable.  The  former  has  from  y^  to  2  feet  of 
stripping  and  a  depth  of  13  feet.  The  latter  contains  from  2  to  G 
feet  of  stripping  and  has  a  depth  of  8  feet.  The  size  of  the  mate- 
rial for  both  is  below  the  average  and  the  rock  percentages  are  80 
limestone,  12  crystallines,  6  shale,  1  slate,  and  1  chert.  Hannah's 
Creek  affords  a  considerable  amount  of  creek  gravel,  at  the  bends 
and  places  where  the  current  slackens.  In  this  congressional  town- 
ship no  good  deposits  have  been  opened  in  the  terraces  or  bluffs. 

A  poor  quality  of  gravel,  because  of  oxidation  and  fineness  is 
found  in  the  bluffs  of  Four  Mile  Creek.  On  farms  belonging  to 
J.  McCray,  in  the  east-central  part  of  section  1,  near  the  center  of 
12,  and  in  the  north-central  part  of  section  13  (11  N.,  1  W.), 
are  beds  of  gravel  resting  upon  clay  bottoms,  and  with  depths 
ranging  between  3  and  7  feet.  The  rock  composition  is  above 
average  and  the  size  of  material  and  amount  of  weathering  a 
little  below.     The  areas  underlain  are  undetermined. 


The  Northern  Three  Miles  of  Township  11  and  the  Southern 

Three  Miles  of  10,  Range  1  and  Part  of  2  West; 

and  Tavmship  13  North,  Range  IS  East, 

A  rather  poor  quality  of  gravel  occurs  in  small  pockets,  in  the 
bluffs  of  a  tributarv  to  Four  Mile  Creek.  Pockets  have  been 
opened  on  the  farms  of  W.  Goble,  in  the  southwest  quarter  of 
section  12;  J.  Smally,  in  the  northeast  quarter  of  section  11  and 
the  southwest  quarter  of  section  2  (10  If.,  1  W.).  The  Cliiie  heA 
rests  upon  a  clay  bottom,  has  a  depth  ranging  between  1  and  5 
feet  and  a  stripping  of  from  3  to  6  feet.  In  rock  composition 
the  gravel  is  about  average,  but  low  in  size.     This  material  has 
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been  used  in  the  building  and  repairing  of  the  roads  for  4 
miles  west,  2l/>  miles  north,  2  miles  east,  and  3  miles  south ;  but 
does  not  wear  well.  West  from  these  deposits  no  others  are  known 
until  we  come  to  Templeton,  Dubois  and  Hannah's  Creek. 

A  material  of  average  rock  composition  and  somewhat  low  in 
size  is  found  in  the  bank  of  Templeton  Creek,  on  the  place  of  A. 
Ardery  in  the  south-central  part  of  section  7  (10  N.,  1  W.).  The 
depth  is  4  feet  to  ground-water  level,  and  the  stripping  viaries  be- 
tween 4  and  7  feet  The  gravel  occurs  for  100  yards  along  the 
stream,  but  a  further  extent  is  undetermined. 

A  bed  of  gravel  resting  upon  a  clay  bottom,  with  a  thickness  of 
20  feet  and  a  stripping  ranging  between  6  and  10  feet,  is  found 
for  200  yards  along  the  face  of  the  north  bluff  of  Dubois  Creek,  on 
the  farm  of  N.  McMahan,  in  the  northeast  quarter  of  section  11 
(10  N.,  2  W.).  The  quality,  size  and  rock  composition  are  about 
the  average. 

In  the  bluff  of  the  same  creek,  on  the  property  of  Mrs.  E.  Aber- 
nathy,  is  a  bed  of  somewhat  finer  material  than  the  McMahan. 

Between  two  tributaries  of  Dubois  Crook  and  just  back  of  their 
junction  is  a  bed  of  gravel  at  tlie  end  of  a  ridge,  which  has  beep 
learned  by  a  number  of  tests  to  he  60  yards  long,  40  yards  widv 
and  30  feet  deep.  The  size  of  the  material  is  a  little  below  the 
average.  On  the  side  of  a  ridge,  between  Hannah's  Creek  and  a 
tributary,  is  a  bod  of  gravel,  on  the  land  of  Mrs.  M.  Stanton,  in 
the  southeast  quarter  of  section  24  (11  X.,  2  W.),  which  rests 
upon  a  clay  bottom,  with  a  thickness  of  from  7  to  13  feet  and 
a  stripping  of  from  1  to  fi  feet.  The  surface  underlain  is  100 
by  100  yards,  and  the  size,  rook  composition  and  quality  are 
about  average. 

A  similar  gravel  for  quality  is  found  on  the  ^frs.  ^f.  White 
farm  in  the  southwest  quarter  of  section  10  (11  N.,  1  W.).  This 
deposit  occurs  for  150  yards  along  a  bluff  of  a  tributary  to  Han- 
nah's Creek,  has  a  depth  ranging  between  7  nnd  14  feet,  and  a 
stripping  between  1  and  H  feet.  Eoth  thij^  niatorial  and  the 
Stanton  are  used  for  6  miles  oast  and  3  miles  north  in  the  building 
and  repairing  of  the  roads.  These  roads  arc  s!nooth,  durable  and 
giving  good  satisfaction. 

A  bed  of  gravel  is  kno^\7l  to  occur  in  the  bluff  of  a  tributary  to 
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Hannah^s  Creek  for  1 00  yards  on  the  land  belonging  to  M.  Creek 
in  the  northeast  quarter  of  section  25  (11  N.,  2  W.).  The  thick- 
ness is  14  feet  and  stripping  from  1  to  5  feet.  The  rock  composi- 
tion is  about  average  and  the  size  considerably  below. 

Further  south  along  Hannah^s  Creek  a  sufficient  supply  of 
gravel  for  the  local  need  is  obtained  annually  from  the  flood 
deposits.  Among  the  main  locations  for  obtaining  this  creek 
gravel  are  those  in  the  central  part  of  section  25,  the  northeast 
corner  of  jgection  35  (11  N.,  2  W.),  and  the  southeast  corner  of 
section  4  (10  N.,  2  W.). 

An  abundant  supply  of  good  gravel  is  known  to  exist  in  the 
bluffs,  terraces  and  flood  plains  of  Whitewater  River,  but  very 
few  openings  have  been  made,  because  of  a  good  supply  of  creek 
gravel.  Near  Dunlapsville,  on  either  side  of  the  river,  are  small 
pits  50  feet  above  the  river,  in  terraces.  Both  of  these  deposits 
were  uncovered  in  grading  the  roads,  and  are  almost  certain  to 
underlie  several  acres.  The  stripping  ranges  between  %  and  2 
feet    The  quality  is  exceptionally  durable. 

In  the  bluff  of  a  tributary  to  Whitewater  River,  on  the 
property  belonging  to  C.  X.  Dawson,  in  the  southwest  quarter  of 
section  18  (13  N.,  14  E.),  is  a  bed  of  gravel  underlying  an  area 
of  30  by  150  yards,  with  a  depth  of  25  feet  and  a  stripping  vary- 
ing between  2  and  3  feet  The  quality,  size  and  rock  composition 
are  about  average. 

About  4  acres,  a  little  back  from  the  bluff  of  the  East  Fork  of 
Whitewater  River,  have  been  tested  on  the  L.  L.  Bond  place  and 
are  known  to  be  underlain  by  gravel  of  a  fair  quality. 

In  a  hill,  which  is  situated  200  yards  back  from  the  bluff  of  the 
East  Fork  of  ^Miitewater  River  on  the  Mrs.  F.  Williamson  place, 
is  a  bed  of  gravel  covered  with  a  stripping  of  from  1  to  2^4  feet. 
It  has  a  depth  of  9  feet,  without  any  bottom  being  reached,  and 
seems  to  underlie  about  2  acres.  The  quality  was  tho  best  seen 
by  the  writer  in  the  county  because  of  a  very  calcareous  clay, 
which  serves  as  a  cement.  This  cement  has  so  bound  the  material 
together  in  the  bed  that  it  comes  out  in  great  masses,  which  have 
to  be  blasted  apart  When  put  on  the  road,  the  gravel  is  almost 
immediately  cemented  together,  staying  where  it  is  placed,  and 
producing  a  very  smooth,  hard  and  durable  road. 
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In  a  brief  summary  of  the  gravel  of  the  various  civil  town- 
ships,  the  writer  will  say  that  Harmony,  Liberty  and  Brownsville 
townships  are  well  supplied  with  gravel  from  the  bluffs,  terraces 
and  flood  plains  of  the  East  Fork  of  \\^litewate^  River  and  its 
larger  tributaries.  A  little  gravel  in  Harrison  Township  is  found 
along  Silver  Creek,  but  the  main  amount  is  shipped  in  from 
Richmond  of  Wayne  County.  The  gravel  of  Center  Township 
comes  mainly  from  along  Hannah's  Creek  and  its  larger  tribu- 
taries. A  small  amount  of  an  inferior  quality  is  found  in  the 
bluffs  of  Four  Mile  Creek.  No  known  workable  deposits  have 
been  found  in  Union  Township,  and  those  that  have  been  found 
contain  a  very  poor  quality  of  material. 

Limestone. 

In  the  beds  of  the  East  Fork  of  Whitewater  River  and  its 
larger  tributaries  are  numerous  outcrops  of  a  blue  limestone, 
which  are  probably  the  Cincinnati,  all  through  the  western  part 
of  the  countv.    This  stone  is  not  needed  as  a  road  metal  for  the 

u 

local  use  as  long  as  there  is  such  an  abundant  supply  of  gravel,  and 
it  is  too  soft  for  shipping. 

FAYETTE  COUNTY. 

Area  in  square  mUcs 215 

Population  In  1900 13,495 

MUes  of  public  roads 386 

Miles  of  improved  roads 270 

Percentage  of  roads  improved 70 

Miles  improved  with  gravel 270 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile* $750 

Total  original  cost  of  improved  roads $202,500 

Authority W.  T.  Murray,  County  Assessor 

•All  improved  roads  were  built  by  the  townships  and  the  cost  of  r750  per  mile 
Is  estimated. 

Fayette  County  is  located  in  the  cast  central  part  of  Indiana, 
being  separated  from  the  Ohio  boundary  by  Union  Connty.  It 
lies  south  of  Henry  and  Wayne,  west  of  TTnion,  north  of  Franklin 
and  east  of  Rush  counties. 


RErOWT   OF   BTATR   OKOT.OOIST. 


/ 

/ 

FAYETTE 

B.*-. 

-/ 

'    / 

COUNTY. 

■ 

A 

Y 

/ 

^ 

I 

■  1 

"a 

Pi 

1 
^ 

s  it 

»  ^ 

■ 

■\ 

■  X 

[■ 

■; 

TAI 

BVI 

riW 

\\\ 

'ff 

WA 

TFH 

i.nq 

^ 

"~~T 

\. 

L  J' 

? 

i^ 

V 

\ 

\m 

" 

f^ 

->^ 

^ 

-J' 

;!^N 

i 

1  f 

^-, 

-M 

*-''"• 

X 

V 

K 

\% 

7-—^ 

^  \ 

IP 

Ini 

4r<-<i 

A 

%, 

-^ 

if 

, 

' 

y 

rV 

[    IF 

M   f 

1 

n 

^ 

\ 

\, 

M 

I^H 

..■■ 

■■■■ 

^ 

W 

f- 

J     A 

. 

,■5 

'- 

—J 

L 

- 

i:::^ 

)■ 

L 

Pig.  :)1.    Sliowlng  the  distribution  ot  mad  materEals  In  ('ayette  C' 


ROAD  MATEBIAI^  OF  FAYETTE  COUNTY.  399 

Three  geological  periods  seem  to  be  represented  by  the  surface 
formations  of  this  county.  The  Laurel  limestone  of  the  Silurian 
occurs  in  the  stream  beds  of  the  western  portion,  the  Cincinnati 
limestone  of  the  Ordovician  in  the  stream  beds  of  the  eastern 
part,  and  the  later  Wisconsin  drift  of  tlie  Pleistocene  forms  the 
surface  covering  of  the  entire  county,  with  the  exception  of  a  small 
area  on  either  side  of  the  West  Fork  of  Whitewater  Eiver,  in  the 
southern  part  The  surface  is  somewhat  broken  by  tlie  valleys 
of  the  West  Fork  of  Whitewater  Eiver,  which  passes  through 
the  central  part  of  the  county  from  north  to  south,  and  its 
tributaries. 

In  quality,  the  material  of  this  county  for  road  building  pur- 
poses, ranks  among  the  better  of  central  Indiana.  Percentage 
averages  of  the  size  of  the  material  are  8  clay,  17  fine  medium 
sand,  12  medium  sand,  19  coarse  sand,  23  roofing  pebble,  19 
gravel  and  2  boulder.  The  rock  percentages  are  83  limestone, 
8  crystallines,  6  shale,  2  chert,  and  1  slate.  For  amount  of  road 
building  material,  the  county,  with  the  exception  of  the  northwest 
corner,  is  well  supplied.  The  large  deposits,  where  over  a  hundred 
thousand  cubic  yards  are  present,  are  located  in  the  bluffs  and 
terraces  of  the  West  Fork  of  Whitewater  Eiver,  and  a  few  of 
its  larger  tributaries  in  the  southwestern  part  of  the  county. 

The  railway  facilities  are  very  good.  The  C,  H.  &  D.  and 
Big  Four  intersect  at  Connersville ;  the  L.  E.  &  W^.  runs  north 
from  Connersville,  and  a  second  division  of  the  Big  Four  cuts  the 
northwestern  corner  of  the  county.  An  interurban  traction  line  is 
being  built  between  Connersville  and  Eushville. 

Gravel. 

Taimiship  15  North,  Raruje  12  and  Parts  of  11  aaid  IS  East. 

This  area  comprises  44  square  miles  along  the  northern  boun- 
dary of  the  county.  With  exception  of  along  the  West  Fork  of 
Whitewater  Eiver  no  good  deposits  are  found  in  this  townsliip. 

One-half  acre  has  been  tested  on  the  land  of  C.  Carver  in  the 

• 

southeast  quarter  of  section  28  (15  N.,  12  E.),  and  is  known  to  be 
underlain  with  gravel  beneath  from  3  to  G  feet  of  stripping. 
Most  of  the  deposit  is  below  the  water  level.  The  material,  ex- 
cepting fine  sand,  which  would  have  to  be  screened  off,  is  of  an 
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average  quality.  G<ravel  is  also  known  to  occur  beneath  the 
ground-water  level  on  the  place  of  John  Manlove  in  the  northwest 
quarter  of  section  29. 

Tests  are  said  to  show  a  good  depth  of  gravel  beneath  water 
level  in  the  flood  plain  of  a  small  stream  on  the  William  Lamber- 
son  place  in  the  southwest  quarter  of  section  13  (15  N.,  11  E.). 

In  the  vicinity  of  the  West  Fork  of  Whitewater  River  almost 
all  of  the  gravel  is  obtained  from  the  annual  flood  deposits.  A 
very  large  deposit  of  this  nature  is  to  be  seen  at  the  bridge  in  the 
southeast  quarter  of  section  31  (15  N.,  13.  E.).  At  this  place  an 
area  300  by  700  yards  is  covered  with  gravel  varying  in  size  from 
that  of  a  walnut  to  a  large  apple,  and  of  a  very  durable  quality. 

An  area  of  100  by  100  yards  is  apparently  underlain  by  gravel 
in  the  valley  side  of  the  West  Fork  of  Whitewater  River,  on  the 
D.  Fiant  place,  in  the  northeast  quarter  of  section  32.  The  bed 
has  a  known  thickness  of  25  feet  and  a  stripping  of  from  1^/^  to  3 
feet     The  size  and  quality  are  a  little  above  average. 

Township  H  North j  Range  12  and  PoA'ts  of  11  a/nd  13  East. 

This  township  forms  the  central  part  of  Fayette  County  and 
comprises  the  larger  parts  of  the  civil  townships  of  Waterloo,  Jen- 
nings, Harrison,  Connersville  and  Fairview,  and  the  northern 
edge  of  Orange. 

An  area  of  about  50  by  100  yards  is  underlain  with  gravel  and 
fine  sand  in  the  southeast  quarter  of  section  10  (14  N.,  13  E.), 
on  the  farm  of  J.  Sutliff.  This  deposit  is  covered  with  3  feet  of 
stripping  and  has  a  depth  of  20  feet  The  material  is  of  about 
an  average  quality  and  size. 

A  deposit  composed  of  ^  gravel  and  J  fine  sand  is  found  out- 
cropping for  300  yards  along  the  bluff  of  a  stream  on  the  J.  Miller 
property,  in  the  northwest  quarter  of  section  23  (14  N.,  13  E.). 
The  depth  is  20  feet  above  water  level  and  4+  feet  below. 

Near  the  east  central  part  of  section  15  and  the  Avest  central 
part  of  section  14  (14  N.,  13  E.)  are  several  acres  that  are  known, 
by  digging,  to  be  more  or  less  underlain  by  gravel. 

On  the  property  belonging  to  Mrs.  Esther  Larimore,  in  the 
northeast  quarter  of  section  28  (14  N.,  13  E.),  is  a  bed  of  gravel 
and  fine  sand  located  in  a  low  hill,  with  from  2  to  4  feet  of  strip- 
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ping  and  a  depth  of  13  feet  No  bottom  is  found  other  than 
water.  Tests  of  the  following  nature  indicate  a  rectangle  100  by 
100  yards  to  be  underlain.  The  south  wall  of  the  pit  shows  an 
exposure  of  gravel  100  yards  long,  and  a  series  of  post  holes  ex- 
tending parallel  with  the  wall  for  100  yards  and  100  yards  south 
of  it  are  all  in  the  gravel.  A  mean  of  two  samples  gives  the  aver- 
age size  and  rock  composition  of  the  county.  Five  hundred  cubic 
yards,  at  a  cost  of  5  cents  each,  are  used  in  the  annual  building 
and  repairing  of  the  roads  for  2  miles  north,  1  mile  east,  1  mile 
south  and  1  mile  west.  These  roads  appear  to  be  smooth  and  dur- 
able. 

A  similar  deposit  for  size,  rock  composition,  stripping  and 
topographical  position  is  found  in  the  northwest  quarter  of  sec- 
tion 27  (14  N.,  13  E.),  on  the  E.  Eiggs  land.  The  depth  ranges 
between  4  and  18  feet^  and  the  extent  is  undetermined. 

For  about  200  yards  along  a  stream  bluff  on  the  E.  Conaway 
property,  in  the  north  central  part  of  section  36  (14  2^.,  13  E.), 
groundhog  diggings  indicate  a  deposit  of  gravel  of  a  very  fair 
quality.  In  the  southwest  quarter  of  section  34,  on  the  T.  Lair 
farm,  is  a  bed  of  gravel  known,  by  plowing  and  other  excavations, 
to  underlie  an  area  of  20  by  200  yards.  The  bed  rests  upon  the 
limestone,  has  a  depth  of  12  feet  and  a  stripping  of  from  1  to  3 
feet.  The  size  of  the  material  and  quality  are  a  little  below  the 
average,  and  the  rock  percentages  are  81  limestone,  6  crystallines, 
10  shale,  1  slate  and  2  chert. 

A  material  of  average  size  and  quality  is  found  in  the  bluff  of 
a  small  stream  on  the  property  of  11.  Ilelvy,  in  the  southeast  quar- 
ter of  section  33.  The  extent  of  the  surface  underlain  by  it  is 
known  to  be  30  by  70  yards,  the  depth  is  12  feet  and  the  stripping 
from  4  to  5  feet. 

In  the  east  bluff  of  the  West  Fork  of  Whitewater  Eiver,  and 
extending  back  for  several  hundred  yards  from  the  face,  in  the 
northeastern  part  of  Connersville,  are  45  acres  which  have  been 
carefully  tested  by  the  C,  H.  &  L).  Ry.  Co.  and  are  known  to  be 
underlain  by  gravel.  A  section  at  the  pit  shows  (a)  stripping,  3 
to  6  feet;  (b)  gravel  a  very  little  below  the  average  for  size,  5 
feet;  (c)  gravel  containing  20  per  cent,  roofing  pebble  and  5  per 
cent  gravel,  3l>^  feet;  (d)  sand,  1^2  i^^t;  (e)  slump,  10  feet. 

9S— QMUgy. 
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From  1,000  to  2,500  cubic  yards  of  this  material  are  taken  out 
daily  by  means  of  a  steam  shovel  and  are  used  on  the  railroad  for 
ballast.  Immediately  across  the  river  from  this  pit  a  number  of 
acres  have  been  tested  and  are  known  to  be  underlain  by  gravel. 

Another  bluff  deposit  of  this  river  is  found  on  the  J.  Jones 
place,  in  the  northeast  corner  of  section  18  (14  N.,  13  E.).  This 
bed,  underlying  several  acres,  has  a  stripping  ranging  between  2 
and  3  feet  and  a  depth  of  18+  feet.  The  quality  and  size  of  this 
material  are  a  little  above  the  average. 

In  the  northeast  quarter  of  section  7  (14  N.,  13  E.),  on  the 
land  belonging  to  George  Ostheimer,  is  a  bed  of  gravel  showing 
along  the  bluff  face  for  150  feet  The  depth  of  ibis  deposit  is  25 
feet  and  the  stripping  V/o  feet.  The  size  of  the  material  and 
quality  are  a  little  above  the  average,  and  the  rock  percentages  are 
81  limestone,  9  crystallines,  7  shale,  2  chert  and  1  slate.  Very 
frequently  this  material  grades  into  fine  sand.  As  a  road  metal 
it  is  durable  and  gives  good  satisfaction. 

In  the  bluff  of  the  West  Fork  of  Whitewater  Eiver,  on  the  land 
of  H.  White,  in  the  southwest  quarter  of  section  6,  is  a  bed  of 
gravel  having  IV2  feet  of  stripping,  a  depth  of  25  feet  and  a  prob- 
able extent  of  30  by  200  yards.  The  rock  composition  is  about 
the  average,  but  the  size  and  quality  of  the  material  are  a  little 
above.  Creek  gravel  of  a  good  quality  is  also  obtained  from  a 
small  stream  in  the  southwest  quarter  of  section  6. 

From  Connersville  on  north  to  the  countv  line  the  bluffs,  ter- 
races  and  flood  plains  of  the  West  Fork  of  Whitewater  River  are 
almost  continuous  gravel  beds.  It  is  very  probable  that  over  a 
million  cubic  yards  could  be  obtained  along  this  stream.  From 
the  flood  deposits  alone  several  thousand  cubic  yards  are  obtained 
annually. 

On  the  land  of  G.  Hoi  ton,  in  the  southeast  quarter  of  section  11 
(14  N.,  12  E.),  is  a  bed  of  gravel  in  the  east  bluffs  of  a  tributary 
to  the  West  Fork  of  Whitewater  River,  50  feet  above  the  stream 
and  1/4  mile  from  it.  The  thickness  of  the  bed  is  18  feet,  the 
stripping  from  3  to  8  feet  and  the  surface  underlain  with  either 
gravel  or  fine  sand  at  least  50  by  100  yards  and  probably  much 
greater.  The  rock  composition  is  about  the  average  and  the  sizes 
are  5  per  cent,  clay,  20  per  cent,  fine  medium  sand,  5  per  cent, 
medium  sand,  15  per  cent,  coarse  sand,  25  per  cent  roofing  peb- 
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ble,  28  per  cent,  gravel  and  2  per  cent  bonlder.     This  material 
ranks  above  the  average  for  dyxf^bility. 

A  gravel  ranking  decided^  above  the  average  for  wear  on  the 
road  is  found  on  the  J.  McCan  farm,  in  the  southwest  quarter  of 
section  4  (14  N.,  12  E.),  in  the  bluff  of  a  stream.  This  deposit 
is  workable,  with  a  depth  varying  between  13  and  25  feet  and  a 
stripping  of  from  6  to  11  feet.  The  rock  percentages  are  801/^ 
limestone,  10  crystallines,  5  chert,  4  shale  and  y^  slate,  and  the 
sizes  are  9  per  cent  clay,  10  per  cent,  fine  medium  sand,  3  per 
cent,  medium  sand,  12  per  cent,  coarse  sand,  30  per  cent  roofing 
pebble,  31  per  cent  gravel  and  6  per  cent  boulder. 

A  medium  size  and  quality  of  gravel  is  found  in  a  creek  bluff  in 
the  south  central  part  of  section  6,  on  the  S.  Shortridge  property. 
This  deposit  rests  upon  a  fine  sand  bottom,  has  a  depth  of  20  feet, 
a  stripping  of  3  feet  and  is  probably  workable.  Gradations  into 
fine  sand  and  hardpan  are  common.  This  material  is  used  in  the 
building  and  repairing  of  the  roads  for  6  miles  west,  4  miles  north 
and  1  mile  east 

Underlying  several  acres  in  the  northwest  quarter  of  section  16, 
on  the  J.  C.  Foster  place,  is  a  deposit  of  gravel  with  a  depth  of 
25  feet  and  a  stripping  of  2  feet.  The  material  is  below  the  aver- 
age in  both  size  and  quality,  and  the  rock  percentages  are  80  lime- 
stone, 8  crystallines,  6  shale,  4  chert  and  2  limonite.  Hardpan 
and  fine  sand  are  often  encountered  in  this  deposit.  In  the  bluff 
of  a  small  stream  in  the  northwest  quarter  of  section  22,  on  the 
property  of  W.  Moffatt,  are  probably  2  or  3  acres  underlain  by 
gravel. 

On  the  land  of  J.  N.  Davis,  in  the  southwest  quarter  of  section 
29  (14  TsT.,  12  E.),  is  a  deposit  of  gravel  with  a  depth  of  40  feet 
and  a  stri])ping  of  1  foot.  The  surface  underlain  is  known  to  be 
at  least  60  by  80  yards.  A  section  shows:  (a)  soil,  1  foot;  (b) 
material  composed  of  40  per  cent,  clay,  40  per  cent  boulder  and 
20  per  cent,  gravel,  8  feet;  (c)  a  coarse  gravel  containing  20  per 
cent  of  a  very  calcareous  clay,  13  feet;  (d)  boulder  and  calcareous 
clay,  2  feet;  (e)  material  of  average  size,  which  comes  out  in  great 
masses  so  thoroughly  cemented  by  a  calcareous  clay  that  they  have 
to  be  blasted  apart,  13  feet  Because  of  this  cement  this  gravel 
makes  a  hard,  smooth  and  very  durable  road.     A  bed  of  gravel  is 
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reported  on  the  Lockhart  and  Griffith  farms,  in  the  "northeast  quar- 
ter of  section  32  (14  N.,  12  E.). 

Extending  for  about  200  yards  in  a  low  stream  bed  in  the  north- 
west quarter  of  section  31,  on  the  farm  of  the  Michener  heirs,  is  a 
bed  of  gravel  with  a  depth  where  tested  of  8  feet  A  material  a 
little  below  the  average  for  size  is  also  found  in  a  stream  bluff  on 
the  land  of  W.  C.  Moffatt,  in  the  northeast  quarter  of  section  19 
(14  K,  12  E.).  The  stripping  is  2  feet,  the  depth  10  feet  and  the 
area  underlain  is  about  1  acre. 

A  rather  fine  material  is  also  found  in  the  northeast  quarter  of 
section  13  (14  N.,  11  E.),  on  the  B.  Carr  place.  The  depth  of 
this  deposit  is  20  feet,  the  stripping  6  feet  and  the  extent  of  the 
surface  underlain  about  60  by  70  yards.  The  rock  percentages 
are  79  limestone,  11  crystallines,  6  shale  and  4  chert.  This  is  the 
only  known  deposit  of  economic  importance  in  the  civil  township 
of  Fairview. 

Township  IS  North,  Range  12  and  Parts  of  11  and  13  East, 

This  area  of  84  square  miles  occupies  the  southern  part  of  the 
county  and  contains  the  civil  townships  of  Orange,  Columbia, 
Jackson  and  parts  of  Connersville  and  Jennings. 

Numerous  locations  are  found  in  the  stream  bluffs  and  terraces 
of  the  southern  halves  of  Orange  and  Columbia  townships,  but 
very  few  have  been  opened  because  of  the  large  supply  of  creek 
gravel.  This  creek  gravel  is  vei*y  little  oxidized,  and  consequently 
durable,  but  its  slowness  in  packing  makes  it  rather  unsatisfactory. 
In  the  northern  half  of  these  two  the  gravel  is  obtained  from  the 
bluffs  and  terraces  of  streams.  Along  a  tributary  to  the  West 
Fork  of  WTiitewater  River  there  are  pits  opened  in  the  bluffs  on 
the  farms  of  A.  Pike,  in  the  northwest  quarter  of  section  2,  I.  Daly, 
in  the  southwest  quarter  of  section  2,  J.  Gray,  in  the  southwest 
comer  of  section  1,  11.  Hadley,  in  the  northwest  corner  of  section 
12,  and  in  the  terraces  on  the  farms  of  W.  Tate,  in  the  northwest 
quarter  of  section  18,  and  IT.  Jones,  in  the  southeast  quarter  of 
section  18  (13  K,  11  E.). 

The  deposit  of  the  Gray  and  Iladley  places  has  a  depth  of  13  feet 
and  no  bottom  reached,  a  stripping  of  2  feet  and  underlies  a  sur- 
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face  of  30  by  270  yards.  The  quality  of  the  material  is  above  the 
average,  the  sizes  being  5  per  cent,  clay,  13  per  cent,  fine  medinm 
sand,  7  per  cent,  medinm  sand,  25  per  cent,  coarse  sand,  25  per 
cent,  roofing  pebble,  24  per  cent,  gravel  and  1  per  cent,  boulder ; 
and  the  rock  percentages  80  limestone,  8  shale,  7  crystallines,  4 
chert  and  1  slate.  A  similar  gravel  for  quality  is  found  exposed 
in  the  stream  bluff  14  of  ^  mile  southeast  of  this  deposit.  Here 
the  exposure,  which  has  been  developed  by  the  stream  cutting  on 
the  north  bank  and  producing  a  slumping,  is  100  yards  long  and 
35  feet  from  the  bottom  to  the  top.  A  number  of  places  are  re- 
ported in  this  immediate  neighborhood  where  the  gravel  underlies 
the  surface. 

On  the  W.  Tate  property  the  deposit  seems  to  be  workable.  It 
has  a  stripping  of  2  feet  and  a  depth  of  10  feet  without  any  bot- 
tom being  reached.  For  quality  and  size  this  material  is  above 
the  average.  The  Jones  deposit  is  similar  in  quality  and  has  a 
depth  of  12  feet  and  a  stripping  of  2  feet.  The  extent  is  undeter- 
mined. 

A  bed  composed  of  Y2  gi*nvel  and  14  fine  sand  is  located  on  the 
Murphy  farm,  in  the  southwest  quarter  of  section  5  (13  N.,  12 
E.).  The  thickness  of  this  deposit  is  8  feet  and  the  stripping  2 
feet.     The  rock  composition  and  size  of  material  are  about  average. 

Although  large  amounts  of  gi'avel  are  known  to  be  present  in  the 
bluffs,  terraces  and  flood  plains  of  the  West  Fork  of  Whitewater 
River,  verj'  few  pits  have  been  opened  because  of  the  abundant 
supply  furnished  by  the  annual  floods.  Small  pits  have  been 
opened  in  the  w^est  bluff  on  the  Conica  heirs'  place,  in  the  south- 
west corner  of  section  14,  and  on  that  of  Thomas  Wright,  in  the 
southwest  corner  of  section  11  (13  N.,  12  E.).  The  former  is 
known  to  be  present  in  the  bluff  for  200  yards  and  to  have  a  strip- 
ping of  i/>  to  2  feet.  It  has  been  worked  to  a  depth  of  17  feet 
without  reaching  the  bottom.  The  rock  composition  and  size  of 
the  material  are  about  average.  The  latter  has  been  found  to  fol- 
low the  bluff  for  150  yards,  to  be  under  from  1  to  5  feet  of  strip- 
ping and  to  be  similar  to  the  former  in  quality. 

Advancing  eastward  fnnn  the  West  Fork  of  Whitewater  Elver 
we  find  no  known  workable  deposits  until  we  reach  the  eastern  half 
of  the  civil  to\Miship  of  Jackson.     Here  we  find  on  the  land  be- 


408  REPORT  OF  STATE  GEOLOGIST. 

longing  to  A.  Backhouse,  in  the  southwest  quarter  of  section  28 
(13  N.,  13  E.),  a  location  in  a  hill  which  is  situated  in  the  center 
of  a  valley.  This  hill,  which  has  been  found  by  a  number  of  tests 
to  be  composed  of  gravel,  is  100  yards  long,  60  yards  wide  and  6 
yards  high. 

In  a  stream  bluff  several  hundred  yards  northeast  of  the  Back- 
house deposit  and  in  the  same  quarter  section  is  a  bed  of  gravel, 
fine  sand  and  clay  on  the  place  of  W.  Wildaridge.  This  bed  is 
known  to  follow  the  bluff  for  260  yards,  to  have  a  depth  of  20  feet 
and  a  stripping  ranging  between  1  and  4  feet  The  quality  of 
this  material,  excepting  the  clay  and  fine  sand,  which  compose 
fully  half  of  the  deposit,  is  about  the  average.  A  gravel  a  little 
above  average  in  size  and  quality  is  known  to  underlie  the  surface 
on  the  C.  Mahle  place,  in  the  southeast  quarter  of  section  27  (13 
N.,  13  E.). 

Underlying  a  surface  of  70  by  200  yards  in  the  northwest  quar- 
ter of  section  26,  on  the  land  of  C.  Blackburn,  is  a  bed  of  gravel, 
resting  upon  a  clay  bottom,  with  a  depth  of  14  feet  and  a  stripping 
of  2l/<>  feet.  The  average  of  2  samples  gives  the  following  sizes : 
7  per  cent,  clay,  7  per  cent,  fine  medium  sand,  10  per  cent,  medium 
sand,  25  per  cent,  coarse  sand,  25  per  cent,  roofing  pebble,  25  per 
cent,  gravel  and  1  per  cent,  boulder.  The  rock  composition  is 
about  the  average. 

At  least  4  or  6  acres  are  underlain  with  a  gravel  similar  in  qual- 
ity to  the  Blackburn,  on  the  S.  Cockafair  farm,  in  the  southeast 
quarter  of  section  23  (13  N.,  13  E.).  This  bed  is  located  in  a 
stream  bluff,  rests  upon  a  clay  bottom,  has  a  depth  of  18  feet  and 
a  stripping  ranging  between  ^j  and  2  feet. 

In  the  northwest  quarter  of  section  23,  on  the  land  of  A.  T. 
Becket,  is  a  bed  of  gravel,  which  is  known  to  be  present  in  a  stream 
bluff  for  300  yards  and  to  extend  back  from  its  face  in  places  for 
50  feet.  This  bed  rests  upon  a  clay  bottom,  has  a  thickness  of  18 
feet  and  a  stripping  of  2%  feet.  The  rock  composition  is  about 
average  and  the  size  a  little  below.  Gradations  into  fine  sand  and 
clay  are  common. 

On  tlie  property  belonging  to  Mrs.  Alice  Jackson  and  the  ad- 
jacent farm  to  the  west  are  a  number  of  small  deposits  of  gravel 
which  occur  in  the  bluff  of  a  small  stream  for  about  V2  Miile. 
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Where  they  have  been  opened  they  are  found  to  contain  a  rather 
fine  quality  of  gravel,  to  have  a  depth  of  about  10  feet  and  a  strip- 
ping of  from  2  to  4  feet 

Limestone. 

Numerous  outcrops  of  what  is  probably  the  Laurel  limestone 
occur  in  the  beds  of  streams  in  western  Fayette  County.  The 
stone  is  hard  and  has  a  bluish  color.  A  sample  was  obtained  from 
a  stream  bed  where  stone  was  being  taken  out  for  ballast  for  the 
interurban  line  being  built  between  Connersville  and  Rushville, 
in  the  east  central  part  of  section  30  (14  N.,  12  E.),  on  the  farm 
of  J.  Ochiltree.  The  depth  of  the  deposit  at  this  place  is  known 
to  be  12  feet,  and  the  beds  vary  between  ^2  ^^d  3  feet  in  thick- 
ness. 

The  results  of  the  tests  of  the  U.  S.  Road  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows : 

Results  of  Physical  Tests  of  Laurel  Limestone  from  the  James  Ochiltree  Farm.* 

Specific  gravity 2.7      French  coefficient  of  wear.  14.8 

Weight  per  cu.  ft (lbs.)   1G8.4      Hardness —6.3 

Water  absorbed  per  cu.  ft .  (lbs.)     2.18      Toughness 6 

Per  cent,  of  wear 2.7      Cementing  value — Dry. ...      34 

Wet (55 

"A  rather  soft  limestone,  rather  low  In  toughness,  with  fairly  high 
resistance  to  wear  and  fair  cementing  value.  Best  suited  to  highway  and 
country-road  traffic." — Page. 

A  chemical  analysis  by  the  chemist  at  the  Road  Testing  Labora- 
tory shows  the  composition  of  the  limestone  to  be  as  follows : 

Chemical  Analysis  of  Laurel  Limestone  from  the  Jamrs  Ochiltree  Farm. 

Per  cent. 

Alumina  (AljO.) 2.01 

Iron  oxide  (FejO.) 76 

Lime  (CaO)   37.10 

Magnesia  (MgO) 7.67 

Insoluble  in  hydrochloric  acid 15.04 

Loss  on  ignition 36.49 

Total   100.20 

"Sample  is  unusually  rich  In  phosphoric  acid.  The  insoluble  jmrtion  is 
clay." 

*For  standard  of  comparison  see  p.  79. 
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FRANKLIN  COUNTY. 

Area  in  square  miles 394 

Population  in  1900 16,388 

Miles  of  public  roads 1,000 

Miles  of  improved  roads 143 

Percentage  of  roads  improved 14.3 

Miles  improved  with  gravel 143 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Total  original  cost  of  improved  roads $286,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $65 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 80 

Satisfaction  of  farmers  with  investment  In  improved  roads Good 

Authority Chas.  A.  Miller,  County  Auditor 

Franklin  County  is  situated  on  the  east  border  of  the  State, 
south  of  Union  and  Fayette,  west  of  Rush  and  Decatur  and  north 
of  Dearborn  and  Ripley  counties.  The  topography  of  this  county 
is  that  of  a  plain  cut  to  a  depth  ranging  between  300  and  400  feet 
by  the  larger  streams.  The  East  Fork  of  Whitewater  River  with 
the  main  Whitewater  River  traverse  diagonally  across  the  central 
part  of  the  county  from  the  northwest  to  the  southeast.  The  East 
Fork  passes  about  due  north  from  where  it  empties  into  the  main 
stream  at  Brookville. 

The  surface  rocks  of  this  county  belong  to  three  geological 
periods.  The  soft,  blue  limestone,  which  outcrops  in  all  of  the 
deeper  valleys,  is  the  Cincinnati  stone  and  belongs  to  the  Ordo- 
vician.  The  Laurel  limestone,  which  is  found  outcropping  in  the 
hilltops  west  of  Laurel  and  north  of  Brookville,  belongs  to  the 
Silurian  period.  The  drift  of  the  later  ice  invasion,  which  occu- 
pies the  northeastern  part  of  the  county  and  touches  the  northwest 
corner,  and  the  older  drift,  which  covers  the  greater  part  of  the 
county  and  has  for  its  surface  a  deposit  of  white  clay  several  feet 
in  thickness,  belong  to  the  Pleistocene  period. 

With  the  exception  of  2  or  3  deposits,  tlie  only  ones  of  economic 
importance  are  found  in  the  bluffs,  terraces  and  flood  plains  of  the 
East  and  West  Forks  of  Whitewater  River  and  the  main  stream 
below  their  imion.  Of  these  the  terrace  deposits  are  the  main 
sources  of  supply  at  present,  l^arge  quantities  of  gravel  are  also 
obtained  from  the  annual  flood  deposits. 

For  little  weathering  and  size  of  material,  with  exception  of 
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the  clay  being  very  low,  the  quality  of  the  gravel  of  this  county 
will  rank  among  the  first  of  central  Indiana.  The  average  sizes 
of  the  material  are  2  per  cent  clay,  6  per  cent,  fine  medium  sand, 
4  per  cent  medium  sand,  14  per  cent  coarse  sand,  27  per  cent 
roofing  pebble,  42  per  cent  gravel  and  5  per  cent  boulder,  and 
the  rock  percentages  are  80  limestone,  13  crystallines,  3.6  shale,  .5 
sandstone  and  slate  and  3  chert 

The  transportation  facilities  are  very  meager,  one  division  of 
the  Big  Four,  which  follows  the  valley  of  the  West  Fork  of  White- 
water River  and  the  main  stream,  being  the  only  railroad. 

Gbavei.. 

Township  12  North,  Ranges  12,  IS  and  Part  of  11  East;  and  the 

Southerrh  Three  Miles  of  Township  10  and  the  Northern 

Three  Miles  of  Township  9  North,  Range  1 

and  Part  of  2  West. 

This  area  of  166  square  miles  comprises  the  northern  2-6  of  the 
county  and  contains  the  civil  townships  of  Bath,  Fairfield,  Bloom- 
ing Grove,  Laurel,  l*osey  and  the  northern  parts  of  Metamora, 
Brookville  and  Springfield. 

East  of  the  East  I'ork  of  Whitewater  River  the  practicable  de- 
posits are  found  along  Indian,  Big  Cedar  and  Templeton's  Creek, 
and  in  morainic  hills  in  the  west  central  part  of  the  civil  township 
of  Springfield.  These  morainic  deposits  are  found  in  the  south- 
east quarter  of  section  18  (9  N.,  1  W),  on  the  farms  of  Mrs.  Mary 
Elwell  and  P.  M.  Elwell.  They  underlie  about  1  acre,  rest  upon 
clay  bottoms,  are  beneath  from  ^  to  3  feet  of  surface  and  have 
average  depths  of  about  12  feet  The  rock  percentages  are  85 
limestone,  9  crystallines  and  6  shale,  and  the  sizes  of  the  material 
are  8  per  cent  clay,  10  per  cent,  fine  medium  sand,  12  per  cent 
medium  sand,  30  per  cent,  coarse  sand,  30  per  cent,  roofing  pebble, 
9  per  cent  gravel  and  1  per  cent,  boulder.  This  material,  because 
of  its  inferior  quality  and  limited  amount,  sliould  be  used  only  in 
the  immediate  neighborhood. 

A  surface  of  100  by  300  yards  in  the  north  central  part  of  sec- 
tion 26  (10  N.,  2  W.),  on  the  Beesley  heirs'  property,  in  the  val- 
ley side  of  Terapleton's  Creek,  has  received  scattered  tests.  It  is 
found  to  be  underlain  by  gravel,  fine  sand  and  clay,  which  grade 
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into  one  another.  The  deposit  has  been  worked  to  a  depth  of  8 
feet  without  reaching  the  bottom,  and  the  stripping  varies  between 
y^>  and  3  feet.  The  quality  is  not  as  good  as  that  along  the  East 
Fork  of  Whitewater,  the  sizes  being  much  smaller  and  the  oxida- 
tion higher.  The  rock  percentages  are  88  limestone,  5  crystallines, 
6  shale  and  2  limonite.  This  material  is  used  in  building  and  re- 
pairing for  4  miles  east  and  1  mile  south. 

As  already  mentioned,  the  terraces  and  flood  plain  of  White- 
water River  are  almost  continuous  beds  of  gravel  and  fine  sand, 
now  and  then  grading  abruptly  into  clay.  The  present  supply 
for  the  building  and  repairing  of  roads  comes  from  the  annual 
flood  deposits  and  small  pits  in  the  terraces.  Pits  of  the  second 
terrace  above  the  flood  plain  are  found  on  the  places  of  W.  Arm- 
strong, in  the  southwest  quarter  of  section  21,  and  Mrs.  P.  M. 
Cory,  in  the  northwest  corner  of  section  28  (10  N.,  2  W.). 

Both  the  Armstrong  and  Cory  deposits  are  known  to  be  far  bet- 
ter than  workable.  jS^o  bottom  has  been  fo\md  to  either,  and  the 
size  of  the  material  is  above  the  average.  The  rock  composition 
is  about  average.  The  surface  overlying  the  former  is  from  two 
inches  to  3  feet  and  the  latter  from  two  inches  to  1  foot.  The 
former  has  been  worked  to  a  depth  of  12  feet  and  the  latter  6  feet. 
Wells  in  the  town  of  Fairfield,  where  these  pits  are  located,  are  al- 
most all  in  a  good  quality  of  gravel. 

A  gravel  pit  in  the  first  terrace  of  this  river  is  found  on  the  land 
belonging  to  Bert  Logan,  in  the  northeast  quarter  of  section  9  (9 
N.,  2  W^).  This  deposit  is  known  to  have  an  extent  of  at  least 
40  by  100  yards  and  a  stripping  ranging  between  1-6  and  4  feet. 
It  has  been  worked  in  places  to  a  depth  of  25  feet  and  no  bottom 
has  been  reached.  The  quality  of  this  material  is  very  good,  the 
size  being  about  the  average,  except  the  amount  of  clay,  about  8 
per  cent.,  which  causes  it  to  pack  well.  The  rock  percentages  are 
75  limestone,  11  crystallines,  5  chert,  5  shale  and  4  limonite. 

In  a  morainic  hill  which  stands  45  feet  above  the  adjacent  re- 
gion, in  the  central  part  of  section  7(9  N.,  2  W.),  on  land  belong- 
ing to  the  coimty,  is  a  bed  of  gravel  imderlying  1^/^  acres,  with  a 
stripping  of  from  3  to  6  feet  and  a  depth  of  25  feet.  No  bottom 
has  been  found.*  The  sizes  of  the  material  are  17  per  cent,  clay, 
3  per  cent,  fine  medium  sand,  1  per  cent,  medium  sand,  5  per  cent. 
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coarse  sand,  12  per  cent,  roofing  pebble,  50  per  cent  gravel  and  12 
per  cent,  boulder,  and  the  rock  composition  is  about  the  average. 
Although  the  gravel  in  places  merges  somewhat  into  clay  and  fine 
sand,  it  is  of  a  good  quality.  The  high  percentage  of  clay  makes 
the  roads  built  by  it  a  little  more  muddy  than  the  average,  but  the 
quickness  in  packing  and  the  remaining  on  the  roads  makes  it  a 
verv  desirable  material. 

Advancing  westward  from  this  deposit  no  other  of  economic 
importance  is  known  imtil  the  valley  of  the  West  Fork  of  White- 
water River  is  reached;  and  this,  like  the  East  Fork,  has  almost 
continuous  beds  of  gravel  in  its  terraces  and  flood  plains.  Its 
flood  deposits,  because  of  their  accessibility,  furnish  the  larger  part 
of  the  gravel  used  on  the  roads.  On  the  first  terrace  openings 
have  been  made  on  the  places  of  the  Williams  heirs,  in  the  north- 
west quarter  of  section  IG,  Masters,  in  the  west  central  part  of  sec- 
tion 16,  and  G.  Hunsenner,  in  the  north  central  part  of  section  21 
(12  K,  12  E.). 

All  of  these  deposits  are  known  to  be  workable,  and  the  bottoms 
have  been  found  to  none.  The  Williams  has  been  worked  to  a 
depth  of  10  feet,  and  contains  from  three  inches  to  2  feet  of  strip- 
ping. The  sizes  are  .5  per  cent,  clay,  1.5  per  cent,  fine  medium 
sand,  7  per  cent,  mediimi  sand,  18  per  cent,  coarse  sand,  23  per 
cent,  roofing  pebble,  45  per  cent,  gravel  and  5  per  cent,  boulder. 
The  rock  percentages  are  75  limestone,  18  crystallines,  4  chert,  2 
shale  and  1  sandstone.  The  low  per  cent,  of  clay  causes  great 
slowness  in  packing.  The  Masters  deposit  is  beneath  ^  foot  of 
surface  and  has  been  worked  to  a  depth  of  14  feet.  The  sizes  are 
a  little  below  the  average,  with  .5  per  cent,  clay,  and  the  rock  com- 
position similar  to  the  Williams.  The  Lockwood  deposit  has  been 
worked  to  a  depth  of  6  feet  and  has  no  stripping.  The  material 
is  rather  small  for  size  and  the  amount  of  clay  very  low.  The 
rock  percentages  are  91  limestone,  7  crystallines,  1  chert  and  1 
shale. 

For  about  100  vards  in  the  banks  of  a  small  stream  in  the 
southwest  quarter  of  section  18  (12  N.,  12  E.),  on  the  land  of  E. 
Fey,  is  a  bed  of  gravol  which  has  been  exposed  by  groundhog  dig- 
gings. The  depth  is  known  to  bo  13  feet  and  the  stripping  from 
2  to  6  feet. 
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A  residual  gravel  is  obtained  from  a  creek  bed  near  the  south 
central  part  of  section  34  (12  N.,  11  E.),  and  the  north  central 
part  of  section  3  (11  N.,  11  E.).  It  is  made  up  of  35  per  cent, 
limestone,  30  per  cent  sandy  shale,  25  per  cent  argillaceous  chert 
and  10  per  cent,  quartz. 

All  of  the  civil  townships  of  this  congressional  township  contain 
from  50  to  75  per  cent  of  improved  roads,  with  the  exception  of 
Posey,  which  has  only  l^  mile,  and  the  western  half  of  Laurel. 

Tovmship  11  and  Part  of  10  North,  Ranges  12  amd  Parts  of  It 

and  IS  East;  and  Toumships  8  and  9  North, 

Ranges  1,  2  and  Part  of  3  West. 

This  area  of  284  square  miles  makes  up  the  southern  3-5  of  the 
county  and  comprises  the  civil  townships  of  Ray,  Salt  Creek,  But- 
ler, Highland,  A^Tiitewater  and  parts  of  Metamora,  Brookville  and 
Springfield.  W^th  the  exception  of  some  f ragmen tal  pieces  of 
residual  material  collected  in  the  stream  beds  from  the  bed  rock, 
no  gravel  deposits  are  found  west  of  the  West  Fork  of  Whitewater 
and  the  main  river. 

A  considerable  amount  of  this  residual  material  is  found  in  the 
northwest  quarter  of  section  4  (11  N.,  12  E.),  in  the  bed  of  a 
tributary  to  the  West  Fork  of  Whitewater.  It  is  composed  of  54 
per  cent,  limestone,  20  per  cent,  shale,  15  per  cent  argillaceous 
chert  and  11  per  cent,  crystallines.  Where  it  is  found  in  Pipe 
Creek  at  Heimond,  in  Blue  Creek  between  Highland  Center  and 
St,  Peters  and  in  numerous  other  places  of  these  parts  it  is  com- 
posed entirely  of  fragments  of  a  soft,  shaly,  blue  limestone  which 
probably  belongs  to  the  Cincinnati  group.  The  fragments  that 
are  put  on  the  road  vary  from  Y2  ^  ^  inches  across. 

Both  the  flood  plains  and  terraces  of  the  West  Fork  and  White- 
water River  proper  contain  large  quantities  of  gravel  in  all  of  the 
sections.  As  in  the  vicinity  of  the  river  in  the  other  congressional 
township,  the  greater  part  of  the  gravel  is  obtained  from  the  flood 
deposits.  Terrace  deposits  have  been  opened  on  the  places  of  D. 
Hawkins,  in  the  northwest  quarter  of  section  3  ;  H.  Kimball,  in  the 
north  central  part  of  section  2 ;  Mrs.  L.  Trageser,  in  the  southeast 
quarter  of  section  2 :  J.  S.  Martin,  in  the  north  central  part  of 
section  11  (11  N.,  13  E) ;  H.  Stoops,  in  the  southwest  quarter  of 
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section  19^  H.  Grimme,  in  the  northwest  quarter  of  section  32 
(9  K,  2  W.) ;  J.  Fohl,  in  the  central  part  of  section  13;  J.  Wil- 
hehn,  in  the  southeast  quarter  of  section  13  (8  N.,  2  W.),  and  J. 
Rudicil,  in  the  northeast  quarter  of  section  29  (8  N.,  1  W.). 
Very  good  exposures  are  found  in  the  side  of  the  terrace  near  the 
junction  of  Little  Cedar  and  Eichland  creeks  with  Whitewater 
river. 

The  Hawkins,  Kimball  and  Trageser  deposits  are  all  much  bet- 
ter than  workable,  are  beneath  from  %  to  2  feet  of  surface  and 
have  been  worked  to  depths  of  about  7  feet.  No  bottoms  have  been 
found.  The  sizes  of  the  material  are  .5  per  cent,  clay,  3.5  per 
cent  fine  medium  sand,  2  per  cent,  medium  sand,  14  per  cent, 
coarse  sand,  30  per  cent  roofing  pebble,  47  per  cent,  gravel  and  3 
per  cent,  boulder.  The  color  is  gray  and  the  oxidation  is  very  low. 
The  selling  price  at  the  pits  is  5  cents  per  cubic  yard.  This  ma- 
terial is  very  durable,  but  packs  slowly  because  of  no  clay. 

The  Martin  deposit  is  similar  to  these  deposits,  with  exception 
of  having  been  worked  to  a  depth  of  12  feet  and  having  a  tested 
extent  of  45  by  250  yards.  It  occurs  on  a  spur,  which  is  a  rem- 
nant of  the  first  terrace,  extending  out  from  the  bluff.  Another 
similar  deposit  is  the  Stoops,  except  that  it  occurs  on  the  second 
terrace  above  the  flood  plain  instead  of  the  first  and  has  a  known 
extent  of  50  by  250  yards. 

The  Grimme  pit  is  found  in  the  second  terrace  above  the  flood 
plain.  It  shows  a  depth  of  7  feet  and  from  1 1:  to  3  feet  of  strip- 
ping. No  bottoTH  has  been  found.  The  extent  of  the  deposit  is 
known  to  be  for  300  yards  along  the  terrace  front.  The  sizes  of 
the  material  are  about  average  and  the  rook  percentages  are  75 
limestone,  11  crystallines,  5  chert,  5  shale  and  4  lirnonito. 

The  Fohl  bed  occurs  in  the  first  terrace  beneath  from  14  to  6 
feet  of  surface,  and  has  been  worked  to  a  depth  of  20  feet  without 
any  bottom  being  reached.  The  extent  is  at  least  50  by  150  yards. 
The  rock  composition  is  about  the  nvernge  and  the  sizes  are  4  per 
cent  clay,  12  per  cent,  fine  niodium  sand,  5  per  cent,  medium  sand, 
35  per  cent  coarse  sand,  30  per  cent,  roofing  yiebblc,  12- per  cent. 
gravel  and  2  per  cent  boulder.  The  Wilhelin  pit,  cellars  and  dug 
wells  of  Cedar  Grove  show  a  similar  (piality  of  gravel.  The  mji- 
terial  of  the  Rudicil  pit  is  reported  to  be  a  little  coarser. 

W— Qeolory. 
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In  the  northern  part  of  Brookville,  on  the  lots  of  W.  Smeister, 
is  a  workable  bed  of  average  size  gravel  in  the  front  of  the  third 
terrace  above  the  flood  plain. 

East  of  Whitewater  River  there  are  no  workable  deposits ;  but 
some  small  sandy  ones  are  found  on  the  places  of  M.  Hayes,  in  the 
south  central  part  of  section  1,  and  J.  Stevens,  in  the  west  central 
part  of  section  36  (8  N.,  1  W.).  Some  road-building  material  is 
obtained  from  the  flood  deposits  of  Johnson's  Fork. 

Limestone. 

In  almost  every  part  of  this  county  the  soft,  blue  and  often  shaly 
Cincinnati  limestone  occurs  in  the  stream  beds.  At  a  number  of 
places  in  Harper's  Branch,  Cedar  Fork,  Pipe  and  Blue  creek? 
broken  fragments  of  this  stone  have  accumulated  on  the  stream 
beds.  These  fragments  are  generally  thin,  much  oxidized  and 
more  or  less  shaly.  When  put  on  the  road  they  break  up  quickly 
and  make  a  road  which  soon  becomes  ruttv.  If  taken  in  the  un- 
weathered  conditions  and  free  from  shale  this  stone  will  probably 
give  very  fair  satisfaction.  Because  of  the  abundant  outcrops,  a 
small  portable  stone  crusher  could  be  set  in  almost  any  vicinity 
where  a  road  material  is  needed.  Since  the  transportation  facili- 
ties are  very  poor  this  would  undoubtedly  be  the  most  economical 
way  of  obtaining  a  road  metal. 

What  seems  to  be  a  verj'  fair  quality  of  limestone  for  macadam 
is  found  at  the  J.  P.  Secrest  quarry  a  couple  of  miles  west  of 
Laurel.  This  is  the  Laurel  limestone.  It  is  hard  and  varies  in 
color  between  a  gray  and  blue.  A  large  quantity  of  this  stone  is 
found  in  the  vicinity  of  this  quarry.  It  also  is  quarried  in  the 
west  central  part  of  section  13  on  the  Wilhelm  place. 

About  three  miles  southwest  of  Laurel  an  important  quarry  has 
been  opened  at  Derbyshire  Falls.  Here  ten  layers  of  Laurel  lime- 
stone ranging  in  thickness  from  two  and  a  half  to  six  inches  and 
aggregating  four  feet  two  inches  are  exposed  beneath  two  feet  of 
stripping*  This  stone  is  quite  hard  and  durable,  and  will  make  a 
good  quality  of  macadam  material.  A  spur  of  tlie  Big  Four  Rail- 
way has  been  built  to  the  quarry,  so  that  transportation  facilities 
are  erood. 
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KUSH  COUNTY. 

Area  in  square  miles 400 

Population  in  1900 20,148 

Miles  of  public  roads 1,100 

Miles  of  improved  roads 550 

Percentage  of  roads  improved 50 

Miles  improved  with  gravel* 540.75 

Miles  improved  with  crushed  stono. 9.25 

Average  original  cost  of  gravel  roads  por  mile*=* $1,500 

Average  original  cost  of  stone  roads  i^er  mile $3,000 

Total  original  cost  of  improved  roads $539,100 

Annual  cost  of  repairs  on  gravel  roads  5  j'ears  old $150 

First  improved  roads  built 1806 

Proportion  of  improved  roads  built  since  1805  (per  cent.) 10 

Satisfaction  of  fanners  with  investment  in  improved  roads Good 

Authority A.  L.  Stewart,  Ex-County  Surveyor 

^Includes  400  nillcR  of  gravel  ronds  bufit  by  the  townships  at  an  estimated  aver- 
age cost  of  1750  per  mile. 

••Average  cost  of  140.9  miles  built  under  contract  by  sale  of  bonds. 

This  county  lies  west  of  Fayette  and  Franklin,  north  of  Decatur, 
east  of  Shelby  and  Hancock,  and  south  of  Henry  and  Hancock. 
It  has  the  form  of  a  rectangle  with  a  width  from  east  to  west  of 
18  miles  and  a  length  from  north  to  south  of  28  miles. 

Three  geological  periods  are  represented  by  the  outcropping 
rocks  of  this  county.  The  ^'Laurel  limestone  and  Waldron  clay, 
which  outcrop  200  yards  above  the  bridge  in  the  Big  Flatrock 
Creek  at  Moscow  and  40  yards  below  the  bridge  in  Little  Flatrock 
Creek  at  !Milroy,  lH?long  to  the  Niagara.  Going  up  stream 
from  this  outcrop  at  Moscow,  ''the  Laurel  limestone  soon  passes 
below  drainage  and  the  Devonian  limestone  occurs  in  the  bed  of 
the  creek.''  The  drift,  which  covers  the  eiitire  county  to  a  depth 
on  an  average  of  100  feet,  belongs  to  the  earlier  and  later  invasions 
of  the  Wisconsin  ice  sheet,  which  is  of  tlie  Pleistocene  period. 

The  topography  of  this  county  is  tli:it  of  a  gently  undulating 
plain,  with  a  small  moraine  crossing  its  southeast  corner  and  an- 
other traversinir  its  western  half  from  north  to  south. 

The  large  deposits  of  gravel,  from  which  100,000  cubic  yards 

might  he  obtained,  are  found  in  the  terraces  and  Hood  plains  of 
Big  Blue  River,  Big  Flatrock  ('^reek  and  a  morainic  ridge  in  the 
southeastern  p'.'.rt  of  the  civil  towiishi|)  of  Union.     Small  but  still 

•Twenty-fourth  Ann.   Rep.   Iiid.  (tcol.   Siirv.,   pages  139  and  140. 
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Fig.  :i:i.    Sbowlne  the  diBtrlbution  ot  road  Diat«rlals  Jn  Kuah  County. 
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workable  deposits  are  found  in  the  bluffs,  terraces  and  flood  plains 
of  Six  Mile,  Three  Mile,  Shankitunk,  Mud  and  Little  Flatrock 
creeks,  in  Little  Blue  River  and  in  morainic  hills  and  ridges  in  the 
eastern  part  of  the  civil  township  of  Walker  and  the  northern  part 
of  Center.  For  amount  and  quality  of  gravel  Rush  County  stands 
among  the  first  of  central  Indiana.  The,  average  sizes  of  the  ma- 
terial for  the  county  are  8.5  per  cent,  clay,  16.5  per  cent,  fine 
medium  sand,  13  per  cent,  medium  sand,  18  per  cent  coarse  sand, 
24  per  cent  roofing  pebble,  18  per  cent,  gravel  and  2  per  cent 
boulder;  and  the  rock  percentages  are  78  limestone,  11  crystallines, 
6.5  shale,  2  slate,  2  chert  and  .5  sandstone. 

The  railway  facilities  are  splendid.  Intersecting  at  Rushville, 
the  county  seat,  and  radiating  in  all  directions  are  the  Ft.  Wayne, 
Cincinnati  and  Louisville,  the  Cincinnati,  Hamilton  and  Dayton, 
the  Michigan  division  of  the  Big  Four  and  the  Columbus  and 
Cambridge  City  branch  of  the  Pennsylvania. 

Gravel. 
Tovniship  /5  North,  Bwages  9,  10  and  Parts  of  8  and  11  East, 

This  area  of  108  square  miles  comprises  the  northern  fourth  of 
the  county.  In  it  are  found  the  civil  townships  of  Ripley,  Center 
and  Washington.  Ninety  per  cent  of  the  roads  of  the  first  arc 
graveled,  84  per  cent,  of  the  second  and  85  per  cent,  of  the  last. 

This  area,  with  the  exception  of  the  southeast  comer,  the  north- 
east boundary  and  a  few  square  miles  in  the  central  part,  is  very 
well  supplied  with  gravel  for  road  purposes.  The  principal  de- 
posits are  located  in  the  flood  plains,  terraces  and  bluffs  of  the 
lai^r  streams,  and  in  some  kames  in  the  northern  part  of  the  civil 
township  of  Center. 

Some  very  fair  deposits  are  found  in  the  bluffs  and  terraces  of 
Six  Mile  Creek.  Among  these  are  bluff  deposits  on  the  E.  Hunt 
place,  in  the  south  central  part  of  section  15,  and  on  that  of  R. 
Harter,  in  the  northeast  corner  of  section  10,  and  a  terrace  deposit 
on  the  J.  Moore  land,  in  the  northwest  comer  of  section  11  (15  N., 
8  E.). 

On  the  Hunt  farm  about  21/2  acres  have  been  roughly  tested 
and  seem  to  be  underlain  with  a  good  quality  of  gravel.  The 
depth  of  the  deposit  at  the  pit  is  15  feet  without  any  bottom  other 
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than  water  being  reached,  and  the  stripping  is  0  feet.     The  qua! 
ity  for  road  building,  because  of  size  and  little  oxidation,  is  con- 
siderably above  the  average  for  a  material  above  the  ground-water 
level. 

On  the  Harter  place  4  or  5  acres  are  known,  by  several  pit  open- 
ings and  some  scattered  tests,  to  be  underlain  by  gravel  and  fine 
sand.  At  the  pits  the  depth  is  9  feet  without  any  bottom  being 
found,  stripping  II/2  feet  and  size  of  material,  rock  composition 
and  amount  of  weathering  about  average.  The  Moore,  with  a 
similar  stripping,  depth  and  quality  of  material,  underlies  about  2 
acres. 

Although  a  large  amount  of  gravel  is  known  to  occur  in  the 
bluffs  and  terraces  of  Three  Mile  Creek,  only  two  pits  have  been 
opened.  These  are  on  the  C.  Estes  property,  in  the  southeast  cor- 
ner of  section  6,  and  that  of  C.  Hill,  in  the  northeast  corner  of 
section  7(15  N.,  9  E.).  Both  deposits  occur  in  the  bluff  and  are 
rather  similar  in  quality,  the  size  of  the  material  and  rock  percent- 
ages being  about  the  average.  The  Estes  deposit  is  from  7  to  20 
feet  deep  and  is  known  by  rough  tests  to  underlie  60  by  100  yards 
of  surface.     The  stripping  ranges  between  2  and  6  feet. 

The  flood  plains,  terracos  and  bluffs  of  Big  Blue  River  contain 
abundance  of  gravel  to  supply  the  local  need  for  years  to  come. 
Because  of  availability,  deposits  have  only  been  opened  in  the 
bluffs  and  terraces.  In  the  bluffs  we  find  openings  on  the  James 
Forbis  place,  in  the  northeast  quarter  of  section  34;  the  II.  Adams, 
in  the  northwest  quarter  of  section  85 ;  the  Clark,  in  the  northeast 
quarter  of  section  26  (15  N.,  8  E.)  ;  the  J.  Xewby,  in  the  north- 
west quarter  of  section  30;  the  T.  Moore,  in  the  south  central  part 
of  section  24;  the  II.  Phelps,  in  the  south  central  part  of  section 
24;  the  Benford,  in  the  northeast  quarter  of  section  10,  and  other 
places  near  the  central  part  of  section  18  and  the  northeast  corner 
of  section  4  (15  N.,  9  E.). 

The  Adnnis  pit  is  known  to  underlie  20  by  150  yards,  to  have  a 
depth  of  10  feet  without  any  bottom  being  reached  and  a  stripping 
of  1  foot.  The  rock  percentages  are  about  average,  and  the  sizes 
of  the  material  at  the  pit  are  5  per  cent,  clay,  8  per  cent,  fine 
medium  sand,  2  per  cent,  medium  sand,  3  per  cent,  coarse  snnd,  ir» 
per  cent,  roofing  pebble,  00  per  cent,  cTav(»l  and  7  per  cent,  boul- 
der. 
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In  a  blnflF  standinfir  50  feet  above  the  terraces  of  Blue  River  is 
the  deposit  on  the  Xewby  fann.  At  the  pit  there  is  from  2  to  5 
feet  of  stripping,  a  depth  of  12  feet  and  a  workable  extent.  Both 
the  size  of  the  material  and  rock  composition  arc  about  the  aver- 
age. A  rather  undesirable  material  is  that  found  at  the  Moore 
pit,  being  made  up  of  25  per  cent^  boulders  and  45  per  cent,  fine 
sand.  The  Phelps  bed  is  workable  and  contains  material  of  aver- 
age quality. 

Five  or  six  acres,  by  scattered  tests,  are  claimed  to  be  underlain 
on  the  Benford  place,  which  seems  to  be  a  remnant  of  an  old  ter- 
race. The  depth  of  the  bed  is  1 2  feet  and  the  stripping  from  1  to 
3  feet     The  size  of  the  material  is  a  little  above  the  average. 

In  Carthage  the  wells  in  general  and  many  of  the  cellars  are 
in  the  gravel.     The  gravel  is  also  often  reached  in  grading. 

A  material  somewhat  above  the  averacre  in  sizes  is  found  on  the 
V.  A.  Heaton  and  J.  E.  Sim»  farms,  in  the  northwest  comer  of 
section  4  (15  N.,  0  E.).  The  depth  to  ground-water  level,  beneath 
which  no  tests  have  been  made,  is  12  feet,  and  the  surface  under- 
lain is  100  by  100  yards.  The  stripping  ranges  between  l/>  and  1 
foot.  As  a  road  material  this  gravel  is  of  about  an  average 
quality. 

In  what  appears  to  be  a  remnant  of  the  second  terrace  above  the 
flood  plain  of  Blue  River  is  a  bed  of  gravel  and  fine  sand  on  the 
O.  W.  Rifirhter  property,  in  the  northeast  quarter  of  section  17 
(15  N.,  0  E.).  Til  is  deposit,  by  a  couple  of  pits  and  other  ex- 
cavations, seems  to  underlie  the  entire  remnant,  which  would  give 
a  length  of  400  yards  and  a  width  of  30  yards.  The  depth  at  a 
pit  is  11  feet  to  ground-w^ater  level,  below  which  the  material  has 
not  been  taken  out.  The  stripping  varies  between  1  and  4  feet. 
The  size  of  material  and  quality  are  about  average. 

On  the  property  belonging  to  A.  Ruby,  in  the  northwest  quarter 
of  section  15  (15  ?*s.,  0  E.),  is  a  bed  of  i^ravel  in  the  bluff  of  Three 
Mile  Creek  which  shows  the  following  sections:  (a)  stripping,  2Vi> 
feet;  (b)  fine  gravel  and  fine  sand  interstratifieil,  OV.j  feet;  (c) 
gravel  much  above  the  average  for  size,  3^^  feet;  (d)  hard  pan,  4 
feet;  (e)  gravel  a  little  above  the  average  for  size,  0  feet.  The 
rock  percentages  are  73  limestone,  13  crysf  nllines,  r>  shale,  4  chert, 
2  slate  and  3  sandstone.  The  area  underlain,  as  has  Ik'cu  learned 
by  plowing  and  post  auger  holes,  is  100  bv  150  yards.     Other 
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small  deposits  are  found  in  the  bluff  of  this  stream  on  the  O. 
Sears  farm,  in  the  southeast  comer  of  section  9  (15  N*.,  9  E.), 
and  on  the  W.  Hull  place,  in  the  northeast  quarter  of  the  same 
section. 

In  a  morainic  deposit  on  the  farms  of  W.  Cross,  in  the  south- 
west quarter  of  section  6  and  the  northwest  corner  of  section  7 
(15  N.,  10  E.),  are  several  acres  underlain  by  gravel  and  fine  sand, 
as  has  been  learned  through  2  pit  openings,  a  few  post  auger  holes 
and  other  excavations.  At  the  pits  the  depth  is  about  17  feet  and 
the  stripping  from  4  to  5  feet.  The  sizes  of  the  material  and  rock 
percentages  are  about  average.  Where  used  on  the  roads  this  ma- 
terial has  given  good  satisfaction. 

In  a  kame,  which  stands  out  very  conspicuously  above  the  ad- 
jacent r^on,  is  a  bed  of  gravel  underlying  about  ^2  acre  on  the 
Newhouse  land,  in  the  northwest  quarter  of  section  8.  The  depth 
of  the  deposit  is  from  5  to  17  feet  and  the  stripping  21/^  feet 
The  sizes  of  the  material  are  about  the  average  for  the  county. 

On  the  farm  of  Mrs.  Ellen  English,  in  the  southwest  quarter  of 
section  9,  4  or  5  acres  of  a  kame,  which  is  35  feet  high,  have  been 
tested  and  are  known  to  be  underlain  by  gravel.  This  bed  of 
gravel  rests  on  a  clay  bottom,  is  from  14  to  30  feet  thick  and  has  a 
stripping  of  from  1  to  4  feet.  An  average  of  three  samples  gives 
the  following  sizes:  12  per  cent  clay,  25  per  cent,  fine  medium 
sand,  9  per  cent,  medium  sand,  8  per  cent,  coarse  sand,  27  per 
cent,  roofing  pebble,  17  per  cent  gravel  and  2  per  cent,  boulder, 
and  the  rock  percentages  are  about  the  average.  The  amount  of 
clay  makes  this  gravel  pack  quickly  and  keeps  the  particles  from 
rubbing  against  one  another,  thus  giving  a  hard  and  durable  road. 

In  a  kame  which  rises  50  feet  above  the  adjacent  country  is  a 
deposit  of  4-5  fine  sand  and  clay  and  1-5  gravel  underlying  about 

15  acres,  as  learned  through  three  pits  and  other  openings,  on  the 
land  belonging  to  G.  Coulter,  in  the  southwest  quarter  of  section 

16  (15  N.,  10  E.).  The  gravel  occurs  as  irregular  masses  in  the 
clay  and  fine  sand. 

About  2  acres  are  known  to  be  more  or  less  underlain  by  gravel 
and  fine  sand,  and  one  location  has  been  found  for  setting  a  gravel 
excavator  in  the  southwest  quarter  of  section  32  (15  ^.,  10  E.), 
on  the  J.  Ward  property.     The  bed  rests  upon  a  clay  bottom,  has 
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a  depth  where  tested  ranging  between  10  and  15  feet  and  a  strip- 
ping between  1  and  5  feet. 

All  along  Little  Blue  River  farmers  report  the  flood  plains  to  be 
underlain  by  gravel,  but  only  at  a  few  places  have  they  been 
opened.  Among  the  deposits  opened  along  this  stream  are  those 
in  the  flood  plains  on  the  N.  Jones  and  H.  Gibson  places,  in  the 
northeast  quarter  of  section  36  (15  N.,  9  E.) ;  the  W.  Hamilton 
place,  in  the  east  central  part  of  section  31  and  west  central  part 
of  section  32,  and  along  the  valley  side  and.  in  the  flood  plain  in 
the  southeast  quarter  of  section  16  (15  N.,  10  E.),  on  the  Bell 
property. 

The  flood  plain  deposits,  which  are  below  ground-water  level,  on 
the  Jones  and  Gibson  places  are  said  to  have  been  found  to  under- 
lie Little  Blue  River  for  400  yards.  On  the  former  place  the  de- 
posit is  6  feet  deep  and  then  fine  sand  is  encountered,  while  on  the 
latter  the  depth  ranges  between  12  and  16  feet,  where  hardpan  is 
reached..  On  this  latter  place  by  careful  testing  two  locations  are 
said  to  be  found  for  setting  a  gravel  excavator.  The  stripping  for 
both  locations  is  from  4  to  5  feet.  The  material,  which  is  about 
average  for  size  and  is  composed  of  73  per  cent,  limestone,  14  per 
cent  crystallines,  4  per  cent,  slate,  4  per  cent,  chert,  3  per  cent 
shale  and  2  per  cent,  sandstone,  frequently  merges  into  a  fine 
medium  sand.  Because  of  the  unoxidized  condition  it  will  make 
a  durable  road. 

By  pit  openings  and  other  excavations  about  2  acres  are  known 
to  be  underlain  by  gravel  on  the  Bell  place.  Although  no  bottom 
has  been  fo\md,  the  bed  has  been  worked  for  10  feet  above  ground- 
water level  and  5  feet  below,  and  the  stripping  is  3  feet.  The 
sizes  of  the  material  arc  a  little  below  the  average. 

Gravel  is  obtained  from  the  bars,  developed  by  flood  deposits, 
in  Little  Blue  River  on  the  Ada  Hudelton  and  J.  Ilall  places,  in 
the  northeast  quarter  of  section  10  (15  X.,  10  E.). 

In  the  flood  plnin  of  Shankitunk  Creek,  on  the  land  belonging  to 
W.  S.  Hall,  in  the  northwest  quarter  of  section  23,  are  about  2 
acres  that  have  been  tested  and  are  known  to  be  underlain  with 
gravel  and  fine  sand.  In  one  place  the  bed  was  tested  to  a  depth 
of  7  feet  below  water  level  and  no  l)ottom  found.  The  stripping 
varies  between  2  and  4  feet.     At  other  places  in  the  flood  plains  of 
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this  stream  gravel  is  said  to  be  present,  and  at  several  points  creek 
gravel  is  obtained. 

More  or  less  gravel,  mingled  with  fine  sand,  is  found  all  along 
in  the  bluffs  of  Big  Flatrock  River  from  Raleigh  on  south.  Pits 
have  been  opened  in  the  bluffs  on  the  farms  of  J.  Eskew,  in  the 
southwest  comer  of  section  36 ;  0.  Gordon,  in  the  northwest  comer 
of  section  25 ;  Ida  Brooks,  in  the  southwest  quarter  of  section  24 ; 
E.  Aiken,  in  the  west  central  part  of  section  24,  and  George  Legg, 
near  the  central  part  of  section  13  (15  N.,  10  E.). 

The  Eskew  deposit  has  an  extent^  as  known,  of  15  by  150  yards, 
a  depth  to  ground-water  level  of  10  feet  and  a  stripping  of  3^/2 
feet.  The  size  of  the  material,  rock  composition  and  oxidation 
are  about  average.  Nine  per  cent,  of  clay  causes  this  material  to 
pack  readily.  The  deposit  on  the  place  of  Ida  Brooks  is  probably 
workable.  It  has  a  stripping  of  3VL»  feet  and  a  material  a  little 
below  the  average  for  size. 

The  gravel  bed  on  the  Aiken  farm  is  about  the  average  for  rock 
composition  and  size  of  material.  It  rests  on  a  clay  bottom,  has  a 
stripping  of  3i/>  feet  and  a  depth  of  from  4  to  12  feet.  The  ex- 
tent is  10  by  200  yards.  This  material  makes  a  smooth  and  dur- 
able road.  Another  deposit  of  gravel  with  some  fine  sand  is  found 
on  this  same  farm  in  the  flood  plain,  and  is  said  to  appear,  by 
ditching  and  post  hole  boring,  to  underlie  a  surface  of  20  by  500 
yards.     Further  dimensions  are  not  determined. 

Fifteen  acres  have  been  tested  with  a  post  auger  on  tlie  Legg 
place  and  are  claimed  to  be  underlain  by  gravel.  At  the  pit  the 
bed  has  been  worked  to  a  depth  of  10  feet,  where  the  water  level 
was  reached.  The  stripping  is  2^^  feet.  Tlie  rock  composition  is 
about  average  and  the  size  of  the  material  is  a  little  above.  This 
material  is  used  for  several  miles  to  the  east,  north  and  west  in 
building  and  repairing  roads,  which,  where  properly  looked  after, 
are  hard,  smooth  and  durable. 

In  the  northwest  comer  of  section  24  and  the  southwest  corner 
of  section  13  (15  N.,  10  E.),  in  the  channel  and  flood  plain  of  Big 
Flatrock  River,  is  a  l)ed  of  gravel,  resting  upon  a  clay  bottom, 
which  has  a  thickness  where  dipped  that  ranges  between  10  and  16 
feet.  The  surface  underlain  is  apparently,  as  learned  through 
scattered  tests,  20  bv  500  yards.  The  size  of  the  material  and 
rock  composition  are  about  average. 
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In  the  flood  ])Iain  of  the  Middle  Fork  of  Big  Flatrock  River 
locations  for  dipping  have  been  found  on  the  places  of  F.  Light- 
foot,  in  the  soutlioast  corner  of  section  IJ),  and  J.  Maple,  in  the 
northeast  quarter  of  section  8  (15  X.,  11  E.).  The  depth  on  the 
first  place  is  0  feet  and  the  stripping  4  feet;  and  on  the  second,  17 
feet  and  stripping  3  feet.  The  bottom  of  a  county  ditch  extending 
through  the  eastern  halves  of  sections  26  and*^^^  (15  N.,  10  E.)  is 
reported  to  have  its  1  Kit  torn  in  gravel  which  is  below  the  ground- 
water level.     No  tests  for  dipping  have  been  made  in  this  vicinity. 

Tomnship  H  North,  Itamjes  0,  JO,  and  Parts  of  S  and  11  East., 

The  largest  deposits  of  this  township  arc  found  in  the  flood 
plains,  terraces  and  bluffs  of  Little  Blue  and  Big  Flatrock  rivers, 
and  in  a  glacial  ridge  in  the  central  part  of  the  civil  township  of 
Union.  Workable  deposits  also  occur  along  Mud  and  Meadow 
creeks. 

The  continuation  of  the  ditch,  above  mentioned,  Avhich  passes 
through  the  eastern  halves  of  sections  20  and  '55,  occurs  in  the  east- 
em  half  of  section  2  (14  N.,  10  PI),  with  its  bottom  still  in  the 
gravel. 

On  the  L.  Billings  and  Osten  places,  in  the  northwest  corner  of 
section  24  and  the  southwest  comer  of  section  13  (14  N.,  10  E.), 
is  a  glacial  kame  which  contains  an  unstratified  bed  of  gravel,  fine 
sand  and  clay  with  a  thickness  of  25  feet.  The  stripping  ranges 
between  1  and  0  feet  and  the  extent,  although  not  tested,  is  un- 
doubtedly workable.  The  sizes  of  the  material,  excepting  masses 
of  fine  sand  and  hardpan,  are  14  per  cent,  clay,  15  per  cent,  fine 
medium  sand,  11  per  cent,  medium  sand,  21  per  cent,  coarse  sand, 
20  per  cent,  roofii^g  ])ebble,  15  per  cent,  gravel  and  4  per  cent, 
boulder;  and  the  rock  percentnges  are  08  limestone,  14  crvstallines, 
12  shale,  2  slate,  2  clicrt  nnd  2  sandstone.  This  material  is  used 
in  building  and  repairing  the  roads  east  to  the  Fayette  (-ounty 
line.  Although  the^^e  roads  are  somewhat  uiuddy  in  tlio  winter  on 
account  of  the  hiiih  ]>er  rent,  of  clay,  they  Ijccome  packed  very 
quickly  and  are  diiral)l<». 

In  a  morainic  ridi»e.  wliieh  runs  a  little  northeast  and  south- 
west  from  the  south  central  part  of  section  14  to  tho  central  part  of 
the  northwest  quarter  of  section  20  (14  N.,  10  E.),  several  hun- 


428  REPORT   OF   STATE    GEOLOGIST. 

dred  thousand  cubic  yards  of  a  good  quality  of  gravel  are  probably 
available.  Openings  in  this  ridge  are  found  on  the  R.  Hinchman 
place,  in  the  south  central  part  of  section  14 ;  S.  Clifton,  in  the 
north  central  part  of  section  23,  and  the  M.  Blacklidge,  in  the  cen- 
tral part  of  the  southwest  quarter  of  section  23  (14  N.,  10  E.). 
The  deposit  at  all  of  these  openings  is  largely  unstratificd,  is  from 
10  to  25  feet  deep  aftd  contains  from  1  to  4  feet  of  stripping.  Tlie 
bottom  of  the  gravel  has  not  been  found.  The  general  rock  per- 
centages are  68  limestone,  14  crystallines,  12  shale,  2  slate,  2  chert 
and  2  sandstone;  and,  outside  of  containing  about  14  per  cent,  of 
clay,  the  sizes  of  the  material  are  about  average.  Frequent  grada- 
tions of  the  gravel  into  fine  sand  and  hardpan  are  very  noticeable. 

This  ridge  for  y^  mile  south  from  the  Hinchman  pit  is  known, 
by  post  auger  holes  and  other  excavations,  to  be  underlain  with 
gravel,  fine  sand  and  hardpan ;  and  for  over  2  or  3  acres  on  the  S. 
C.  Blacklidge  place,  which  lies  just  north  of  the  M.  Blacklidge 
farm,  the  gravel  comes  more  or  less  to  the  surface.  Over  1,500 
loads  from  this  ridge  are  used  annually  in  building  and  repairing 
roads  which,  when  properly  cared  for,  are  smooth,  durable  and  giv- 
ing good  satisfaction. 

In  the  bluff  of  Big  Flatrock  River,  on  the  farms  of  M.  Lewark, 
in  the  northwest  quarter  of  section  28,  and  L.  Rutherford,  in  the 
southwest  quarter  of  section  28  (14  N.,  10  E.),  are  some  workable 
l>ed8  of  gravel.  The  first  has  a  thickness  of  10  feet  above  ground- 
water level,  a  stripping  of  2  feet  and  an  extent  of  about  4  acres, 
and  the  second  a  thickness  of  6  feet  above  ground-water  level,  n 
stripping  of  G  feet  and  an  extent  of  about  3  acres.  In  both  de- 
posits the  sizes  of  the  material  are  6  per  cent,  clay,  25  per  cent, 
fine  medium  sand,  25  per  cent,  medium  sand,  10  per  cent,  coarse 
sand,  15  per  cent,  roofing  pebble,  9  per  cent,  gravel  and  1  per  cent, 
boulder. 

Severn  1  thousand  cubic  yards  of  gravel  are  deposited  by  the 
floods  annually  on  the  land  belonging  to  T.  Coleman,  in  the  north- 
east quarter  of  section  28.  The  quality  of  this  material  is  very 
good,  the  size  being  above  the  average  and  the  amount  of  weather- 
ing below. 

In  the  flood  plains  of  Shankitunk  Creek,  in  the  north  central 
part  of  section  3  (14  N.,  10  E.),  on  the  J.  Gordon  farm,  are  a 
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number  of  acres  reported  to  be  underlain  by  gravel.  No  tests  to 
learn  the  depth  have  been  made. 

Resting  upon  a  clay  bottom,  with  a  depth  ranging  between  8  and 
10  feet  and  a  stripping  between  2l^  and  4  feet,  is  a  bed  of  gravel 
below  ground-water  level  in  the  flood  plain  of  Mud  Creek  on  the 
J.  Stephens  property,  in  the  southeast  quarter  of  section  13  (14 
N.,  9  E.).  Two  locations  have  been  found  for  setting  an  endless 
chain  apparatus,  and  an  area  of  100  by  200  yards  have  been  some- 
what tested  and  seem  to  be  underlain  by  gravel. 

Along  either  side  of  a  small  valley  on  the  land  of  H.  Leisure, 
in  the  southwest  quarter  of  section  3  and  the  southeast  quarter  of 
section  4  (14  N.,  9  E.),  are  about  2  acres  underlain  by  beds  of 
gravel  which  at  the  pits  show  depths  of  7  feet  and  strippings  of 
2^4  feet.  The  size  of  the  material  is  below  the  average  and  the 
amoimt  of  oxidation  above.  A  morainic  deposit  is  found  in  the 
northeast  quarter  of  section  33  (14  N.,  9  E.),  on  the  place  of  D. 
S.  Sharp.  Here  the  stripping  is  21/0  feet  and  depth  from  4  to  5 
feet  to  water  level.  The  extent  is  not  known.  A  location  for  set- 
ting a  gravel  excavator  is  known  on  the  L.  McDaniels  farm,  in  the 
southeast  quarter  of  section  33.  The  stripping  is  from  3  to  4  feet 
and  the  depth  from  10  to  15  feet.  The  size  of  the  material  is  a 
little  below  the  average. 

A  deposit  of  14  fine  sand  and  y^  average  size  gravel  is  found 
underlying  about  3  acres,  as  learned  by  scattered  tests,  along  Mud 
Creek  on  the  farm  of  E.  Morris,  in  the  southwest  quarter  of  sec- 
tion 22  (14  N.,  9  E.).  The  depth  where  tested  was  3  feet  above 
water  level  and  8  feet  below,  and  the  stripping  was  3  feet.  The 
material  is  a  little  l)clow  the  average  for  size.  Another  deposit 
along  this  creek,  which  may  underlie  2  or  3  acres,  is  found  on  the 
T.  McCoy  place,  in  the  northeast  quarter  of  section  21.  The 
depth  is  3  feet  above  water  level  and  5  feet  below,  and  the  strip- 
ping is  3  feet.  By  screening  out  the  fine  sand  the  size  of  the  ma- 
terial is  above  the  average.  Tests  may  prove  this  to  be  a  suitable 
location  for  chaining. 

A  number  of  deposits  are  reported  in  tlic  bluffs  of  Little  Blue 
River.  Among  these  are  the  J.  Mnsy,  in  the  southwest  quarter  of 
section  35;  the  A.  A.  Noble,  in  the  northeast  quarter  of  section 
25  (14  X,  8  E.);  the  M.  Chnrchiil,  n:  'he  southwest  quarter  of 
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section  19,  and  the  G.  Clendenning,  in  the  northwest  quarter  of 
section  17  (14  N.,  9  E.).  The  Masy  bed  rests  upon  a  clay  bot- 
tom, has  a  thickness  of  9  feet  and  an  extent  of  50  by  100  yards. 
Both  the  rock  composition  and  the  size  of  the  material  are  about 
average. 

The  Noble  deposit  is  known  to  follow  the  bluff  for  200  yards, 
to  have  a  depth  ranging  from  10  to  25  feet  and  a  size  considerably 
below  the  average,  but  containing  about  7  per  cent,  of  a  calcareous 
clay  or  fine  conglomerate,  which  cements  the  material  together 
very  quickly  after  it  is  put  on  the  road,  and  causes  it  to  wear 
equally  as  well,  if  not  better,  than  coarse  material,  with  less  ce- 
menting qualities.  About  1,500  cubic  yards  of  this  material  at 
25  cents  each  are  used  in  the  annual  repair  and  building  of  the 
roads  for  31/2  miles  north  and  4  miles  west.  These  roads  are 
smooth  and  durable.  On  this  same  farm,  in  tlie  flood  plain,  8  or 
9  acres  are  known  to  be  underlain  by  a  good  quality  of  gravel  l>e- 
neath  ground-water  level. 

For  120  yards  along  the  bluff,  w^ith  a  depth  of  15  feet  and  a 
stripping  of  4  feet,  occurs  the  Churchill  deposit.  This  material 
is  about  the  average  for  size  and  has  a  rock  composition  of  75  per 
cent,  limestone,  13  per  cent,  crystallines,  6  per  cent,  shale,  2  per 
cent,  slate,  2  per  cent,  chert  and  2  per  cent,  sandstone.  At  a  cost 
of  35  cents  per  cubic  yard  this  laaterial  is  being  used  for  road 
building  and  repairing  for  3"*/^  niiles  east  and  4  miles  west. 

Resting  upon  a  clay  bottom,  with  a  stripping  of  3  feet  and  a 
depth  ranging  between  6  and  18  feet,  is  the  Clendenning  deposit, 
with  an  apparent  extent,  including  flood  plain,  of  100  by  200 
yards,  which  was  learned  through  driving  pipe,  the  uprooting  of 
trees  and  groimdhog  diggings.  The  mean  of  two  samples  gives 
about  the  average  size  of  material  and  rock  composition  for  the 
county. 

A  bed  of  gravel  beneath  ground-water  level  lies  in  the  flood  plain 
of  a  small  creek  in  the  northeast  quarter  of  section  15  (14  N.,  8 
E.),  on  the  N.  Brown  property.  The  thickness  of  this  bed  is  18+ 
feet,  the  stripping  14  inches  and  the  extent,  which  has  been  tested 
in  detail,  15  by  80  yards.  A  considerably  greater  extent  is  un- 
doubtedly present. 

With  a  depth  of  5  feet,  a  stripping  of  2  feet  and  underlying  1 
acre  is  a  morainic  deposit  on  the  property  belonging  to  J.  Johnson, 
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in  the  northeast  quarter  of  section  3  (14  N.,  8  E.).     The  size  of 
the  material  is  considerably  below  the  average  and  much  oxidized. 

Township  IS  North,  Ranges  9,  10  and  Pcurts  of  8  and  11  East, 

Some  large  deposits  are  found  in  this  congressional  township  in 
some  morainic  ridges  in  the  east  central  part  of  the  civil  township 
of  Walker  and  in  the  flood  plains  and  terraces  of  Big  Flatrock 
River.     No  other  deposits  of  much  importance  are  known. 

In  the  terrace  of  Little  Blue  River  in  the  soutlieast  quarter  of 
section  24  (1*1  N.,  8  E.),  on  the  farms  of  Minerva  Tombes  and  J. 
Morrison,  are  beds  of  gravel  which  rest  upon  clay  bottoms  and 
have  strippings  ranging  between  1  and  3  feet.  The  rock  composi- 
tion is  about  average  and  the  size  of  the  material  considerably  be- 
low. The  Tombes  deposit  has  a  depth  of  G  feet  and  an  unknown 
extent,  and  the  Morrison  a  depth  of  9  feet  and  underlies  a  surface 
of  40  by  100  yards.  The  fineness  and  high  amount  of  weathering 
of  these  materials  place  them  below  the  average  of  the  county  for 
wear,  but  since  no  other  known  deposits  are  in  the  vicinity  they 
are  the  most  practicable  for  the  local  use. 

In  a  low  bluif  of  this  same  stream  in  the  northeast  quarter  of 
section  o4  (13  N.,  8  £.),  on  the  land  belonging  to  A.  Ebbing,  is 
a  bed  of  gravel,  resting  upon  a  clay  bottom,  with  a  thickness  of 
from  4  to  8  feet  and  a  stripping  vailing  between  1  and  4  feet. 
Several  acres  tested  by  j)ost  auger  holes  are  said  to  be  underlain. 
The  size  of  the  material  is  a  little  below  the  average. 

By  detailed  testing  several  locations  have  been  found  for  set- 
ting a  gravel  excavator  on  the  property  of  \V.  R.  Fletcher,  in  the 
northeast  quarter  of  section  7  (13  N.,  9  E.).  The  deposit  rests 
upon  a  clay  bottom,  has  n  stripping  of  3  feet  and  a  depth  of  19 
feet.  The  sizes  of  the  material  nro  i)  per  cent,  clay,  28  per  cent, 
fine  medium  sand,  20  per  cent,  medium  sand,  15  ])cr  cent  coarse 
sand,  15  per  cent,  roofing  pebble,  12  per  cent,  gravel  and  1  per 
cent,  boulder.  The  amount  of  clav  and  the  unoxidized  condition 
make  it  a  quick  packing  and  durable  road  metal. 

In  a  glacial  ridge  extending  from  tlio  cjist  central  part  of  the 
northwest  quarter  of  section  10  to  tho  west  central  part  of  the 
southeast  quarter  of  section  17  (13  N.,  9  E.)  are  a  number  of 
workable  deposits  containing  a  very  good  (juality  of  road-building 
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material.  The  average  width  of  this  ridge  is  150  yards.  Near 
its  northeastern  part,  in  the  southeast  quarter  of  the  northwest 
quarter  of  section  16,  on  the  farm  of  G.  Reeves,  is  a  pit  opening 
which  shows  an  unstratified  bed  of  gravel  containing  large,  iiTCgu- 
lar  masses  of  fine  sand,  with  a  depth  of  from  5  to  25  feet  and  a 
stripping  ranging  between  2  and  8  feet.  This  deposit,  with  a 
cross  section  of  100  yards  across,  by  rough  tests  seems  to  follow 
the  ridge  southwest  for  200  yards.  The  sizes  of  the  material  are, 
excepting  fine  sand,  8  per  cent,  clay,  7  per  cent  fine  medium  sand, 
2  per  cent  medium  sand,  9  per  cent,  coarse  sand,  25  per  cent,  roof- 
ing pebble,  40  per  cent  gravel  and  9  per  cent,  boulder,  and  the 
rock  percentages  are  72  limestone,  14  crystallines,  7  shale,  4  chert, 
2  slate  and  1  sandstone. 

Advancing  along  the  ridge  for  300  yards  southwest  from  the 
Reeves  pit  we  come  to  the  pit  belonging  to  J.  ITilligoss.  Here  the 
depth,  without  finding  a  bottom,  is  from  5  to  20  feet,  and  the  ma- 
terial is  considerably  more  sandy  than  the  Reeves.  Advancing 
still  southwest  from  the  Ililligoss  pit  we  find  fine  sand  almost  en- 
tirely underlying  the  surface  for  about  a  half  mile ;  then  we  come 
to  the  pits  of  J.  English  and  M.  Ellison,  which  are  about  150 
yards  apart  and  contain  about  the  same  quality  of  gravel.  This 
deposit  is  similar  to  the  Reeves  in  being  unstratified,  having  a 
known  depth  ranging  between  5  and  25  feet  and  a  stripping  be- 
tween 2  and  8  feet.  It  al«o  has  about  the  same  rock  composition. 
The  surface  underlain  at  this  place  is  known  to  be  100  by  200 
yards  and  is  presumed  1o  be  more. 

A  similar  deposit  in  size  of  material  and  rock  composition  is 
found  in  a  karae  on  the  G.  Goddard  land,  in  the  northeast  quarter 
of  section  17  (13  N.,  0  E.).  The  stripping  is  from  2  to  4  feet, 
the  depth  from  6  to  2:")  feet  and  no  bottom  reached,  and  the  extent 
of  the  surface  underlain  is  about  4  acres. 

Through  this  township  the  ilocd  plains  and  terraces  of  ]>ig  Flat- 
rock  River  are  said  to  be  almost  a  continuous  bed  of  gravel  and  fine 
sand.  Some  of  the  pit  openings  that  have  been  made  on  the 
higher  terrace  are  found  on  the  farms  of  F.  Abbercamby,  in  the 
northeast  quarter  of  section  12:  J.  Dnrrell,  in  the  southwest  quar- 
ter of  section  !•>,  and  B.  Anderson,  in  the  east  central  ])art  of  sec- 
tion 13  (13  N.,  0  E.).  On  the  1.  Webb  place  there  is  a  deposit 
in  the  first  terrace  above  the  flood  plain. 

28-G«oloiry. 
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On  the  Abbercamby  property  9  or  10  acres  are  known  to  be  un- 
derlain with  about  §  fine  yand  to  fine  medium  sand  and  ^  gravel. 
The  thickness  of  the  bed  above  ground-water  level  is  12  feet,  and 
below  it  has  been  tested  in  places  to  a  depth  of  10  feet  and  no  bot- 
tom found.  The  stripping  ranges  between  1  and  4  feet.  The 
size  of  the  material,  excepting  sand,  is  about  average.  Since  the 
gravel  is  well  segregated  in  certain  portions  of  the  pit,  a  number 
of  good  locations  can  undoubtedly  be  foimd  for  setting  a  gravel 
excavator. 

On  the  J.  Durrell  land  the  pit  exposure  is  very  limited,  but 
shows  a  material  of  average  rock  composition  and  a  little  below  in 
size  of  material.  By  testing  at  a  few  points  an  area  of  100  by  200 
yards  seems  to  l)c  underlain  by  gravel  and  fine  sand.  The  strip- 
ping is  4  feet  and  the  depth  unknown. 

The  Webb  deposit,  lying  on  the  east  side  of  the  river,  appears 
by  scattered  tests  and  a  pit  wall  of  100  yards  in  length  to  underlie 
at  least  5  acres  of  surface.  The  bed  rests  on  a  clay  bottom,  has 
a  thickness  of  7  feet  and  a  stripping  of  21/2  feet.  The  rock  com- 
position is  about  the  average  and  the  size  of  the  material  a  little 
above. 

Across  the  river  from  the  Webb  deposit,  on  a  low  terrace,  is  a 
dug  well  which  shows  6  feet  of  stripping  and  7  feet  of  gravel  with- 
out reaching  the  bottom.  About  350  yards  north  of  this  well  on 
the  same  terrace  is  a  ditch  running  east  and  west  which  showed 
gravel  at  a  depth  of  4  feet  from  the  surface  for  150  yards.  A 
number  of  loads  of  gravel  are  obtained  annually  from  the  bars 
developed  by  the  fiood  deposits  on  the  place  of  11  Anderson,  in 
the  east  central  part  of  section  13,  and  on  that  of  J.  Churchill, 
in  the  south  central  part  of  section  13  (13  N.,  0  E.). 

With  exception  of  the  gravel  bod  on  the  farm  of  J.  Frazee,  in 
the  southeast  quarter  of  section  14  and  the  northeast  quarter  of 
section  23  (13  N.,  10  E.),  no  workable  deposit  is  known  east  of 
the  Big  Flatrock  River.  This  bed  of  gravel  has  been  worked  to 
the  ground-water  level  witliout  finding  any  bottom  over  2  acres  of 
surface,  and  the  extent  beyond  this  area  is  probably  at  least  2  or 
3  more  acres.  The  depth  to  ground-water  level  is  8  feet  and  the 
stripping  is  from  1  to  3  feet.  The  rock  percentages  are  about  the 
average,  and  the  sizes  of  the  material  are  15  per  cent,  clay,  20  per 
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cent  fine  medium  sand,  22  per  cent,  medium  ,8and,  15  per  cent, 
coarse  sand,  25  ])er  cent  roofing  pebble,  2  per  cent  gravel  and  1 
per  cent  boulder.  Although  the  color  is  gray,  the  amount  of 
weathering  seems  to  be  high,  the  material  crumbling  rather  easily 
and  not  being  as  hard  as  the  average.  Roads  for  3  miles  north, 
3%  miles  east,  4  miles  south  and  3  miles  west  repaired  and  built 
with  this  material  soon  become  rutty  and  are  not  durable. 

On  the  W.  Carney  place,  in  the  northeast  quarter  of  section  11 
(13  N.,  10  E.),  are  about  2  acres  in  a  glacial  hill  underlain  by  an 
unstratified  de[)<)sit  of  ^/^  fine  sand  and  clay  and  ^4  gravel,  with  a 
depth  of  15  feet  and  a  material  below  the  average  for  size.  A 
similar  deposit  is  said  to  be  found  on  another  farm  l^elonging  to 
the  same  party,  in  the  northwest  quarter  of  this  same  section. 

In  a  floD'l  i)lain  on  the  land  of  D.  Conner,  in  the  northwest  quar- 
ter of  section  13,  is  a  bed  of  gravel,  \vith  more  or  less  fine  sand  and 
clay  and  below  ground-water  level,  underlying,  as  learned  by  post 
auger  borings  and  other  openings,  an  area  of  35  by  200  yards. 
The  stripping  is  on  the  average  about  7  feet 

In  a  deposit  with  a  predominant  amount  of  fine  sand  and  clay 
is  some  gravel  in  a  hill  on  the  farm  of  J.  Lindall,  in  the  southeast 
quarter  of  section  5  (13  N.,  11  E.).  As  a  result  of  this  insuf- 
ficient supply  of  gravel  in  Noble  Township  only  80  per  cent  of  the 
roads  have  l^en  improved,  and  a  large  part  of  these  are  very  much 
in  need  of  repair. 

Toicnship  12  North ,  Kanr/cs  9,,  10,  and  Parts  of  8  and  11  East, 

This  area  of  00  square  miles  is  found  in  the  southern  part  of 
the  county  and  consists  of  the  larger  parts  of  the  civil  townships 
of  Richland,  Anderson  and  Orange.  Its  main  gravel  deposits  ar^ 
found  in  the  terraces  and  flood  ])lains  of  Big  Flatrock  River. 
Some  smaller  deposits  are  locnted  along  Little  Flatrock  C-reek  and 
a  small  stream  2' .'.  miles  west  of  P>ii>;  Flatrock  River. 

In  the  east  central  part  of  section  2.")  f  12  N.,  11  E.)  some  gravel 
is  scraped  out  of  the  bottom  of  Clifty  Creek,  but  the  depth  is  not 
sufiicient  f(jr  setting  a  machine  f<»r  lifting  it  out.  This  is  the  only 
gravel  of  any  practicable  importance  known  of  in  the  civil  town- 
ship of  Richland. 


436  fiEPOBT   OF   STATE   GEOLOGIST. 

In  the  bluff  of  Little  Flatrock  Creek  near  the  east  central  part 
of  section  23,  on  the  S.  Overlease  place,  and  near  the  west  central 
part  of  section  24  (12  N.,  9  E.),  on  the  Joseph  Spurgeon  land,  is 
a  bed  of  gravel,  resting  upon  a  clay  bottom,  with  a  thickness  at  the 
pits  of  8  feet.  In  a  square  of  200  by  200  yards  the  following  evi- 
dences of  extent  have  been  noted :  In  the  south  central  part  are 
the  gravel  pits,  in  the  southwest  corner  is  a  cemetery  with  the 
graves  in  the  gravel,  and  in  both  the  northwest  and  the  northeast 
comers  cellar  bottoms  are  in  the  gravel.  At  all  of  these  expos- 
ures gradations  into  line  sand  and  clay  are  noticeable.  Excepting 
the  fine  sand  and  clay,  the  sizes  of  the  material  are  13  per  cent, 
clay,  22  per  cent,  fine  medium  sand,  20  per  cent  medium  sand, 
10  per  cent,  coarse  sand,  5  per  cent,  roofing  pebble,  20  per  cent, 
gravel  and  10  per  cent,  boulder;  and  the  rock  percentages  are  68 
limestone,  12  crystallines,  12  shale,  3  slate,  3  chert  and  2  sand- 
stone. The  material,  at  a  cost  of  25  cents  per  cubic  yard,  is  used 
in  building  the  roads  for  4  miles  north,  4  miles  east,  3  miles  south 
and  1  mile  west. 

On  the  property  belonging  to  11.  Whiteman,  in  the  northwest 
quarter  of  section  15  (12  N.,  9  E.),  is  probably  2,000  square 
yards  in  a  bluff  of  a  stream  underlain  by  a  bed  of  gravel,  fine  sand 
and  clay  which  has  a  depth  of  8  feet.  The  sizes  of  the  material 
are  not  very  satisfactory,  being  mainly  clay,  fine  sand  and  boul- 
ders. 

These  two  deposits  complete  the  known  gravel  beds  of  the  civil 
township  of  Anderson.  The  trustee  of  this  township  makes  the 
following  statement:     "The  township  contains  65  miles  of  road, 

8  of  which  have  not  been  improved.  There  are  no  good  gravel  de- 
posits in  the  township  except  that  which  is  taken  from  the  bars 
of  Flatrock  River.  The  hard,  blue  Laurel  limestone  which  out- 
crops in  the  Little  Flatrock  Creek  will  probably  be  crushed  by  a 
small  portable  crusher  and  serve  as  the  future  road  metal."  The 
writer  agrees  with  the  trustee,  in  that  the  crushed  limestone,  be- 
cause of  its  greater  durability,  will  be  the  cheaper  and  more  satis- 
factory road  metal  for  the  southwestern  two-thirds  of  the  township. 

The  bluff  gravel  of  Big  Flatrock  River  is  exposed  in  a  pit  on 
the  A.  Willey  farm,  in  the  northwest  quarter  of  section  4  (12  N., 

9  E.).     The  extent  is  small,  the  depth  10  feet  and  stripping  7 
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feet.  The  sizes  of  the  material  are  below  the  average.  Another 
blnflF  deposit  is  found  near  the  east  central  part  of  section  19,  on 
the  land  of  Mrs.  M.  Brown.  The  stripping  is  from  1  to  5  feet, 
the  depth  from  4  to  13  feet  and  the  extent  seemingly  workable. 
The  rock  composition  is  about  average  and  the  size  of  the  material 
a  little  above.  Sixteen  feet  of  gravel  was  found  in  digging  a  well 
back  100  yards  from  the  bluff  of  Big  Flatrock  River  on  the  farm 
of  Mrs.  Emma  Malcomb,  in  the  northeast  quarter  of  section  30. 

Four  or  fiv^e  acres  along  a  valley  side  are  apparently  underlain 
by  gravel  in  the  northwest  corner  of  section  25  (12  N.,  8  E.),  on 
the  place  of  F.  Anderson.  The  thickness  of  the  bed  is  from  4  to  8 
feet  and  the  stripping  from  1  to  3  feet.  The  rock  composition  is 
about  average  and  the  size  of  the  material  considerably  below. 
Gradations  into  fine  sand  arc  frequent. 

Near  the  central  part  of  section  26  (12  N.,  8  E.),  on  the  J. 
Hurst  farm,  is  a  deposit  about  like  the  Anderson  for  depth,  strip- 
ping, rock  composition  and  size  of  material.  The  area  underlain, 
as  has  been  learned  by  a  few  scattered  tests,  is  about  2  acres. 

In  the  first  terrace  above  the  flood  plain  of  Mill  Creek  in  the 
northeast  quarter  of  section  23  (12  K.,  8  W.)  is  a  bed  of  gravel, 
resting  upon  a  clay  bottom,  with  a  thickness  ranging  between  4  and 
9  feet  and  a  stripping  between  ^/^  and  2  feet.  The  surface  under- 
lain, as  rough  tests  indicate,  is  about  3  acres;  but  l)ofore  any  open- 
ings should  be  made  very  careful  tests  would  bo  essential  because 
of  the  grading  into  fine  sand.  The  rock  composition  of  this  de- 
posit is  about  average  and  the  size  of  the  material  a  little  below. 

Since  in  the  civil  township  of  Orange  a  large  amount  of  the 
gravel  is  obtained  from  the  stream  bars,  in  which  the  gravel  is  to 
a  considerable  extent  unuxidized  and  ahnost  free  from  clay,  the 
roads  in  general  do  not  become  very  nuKkly  in  the  winter  or  very 
dusty  in  the  summer ;  but  they  are  slow  to  become  packed  and  the 
material  is  continually  wru'king  off  at  the  sides.  The  durabilit;y, 
because  of  the  little  oxidation,  is  good. 

LlMKSTONK. 

The  limestone  formations  are  found  more  or  less  in  the  bed  and 
bluffs  of  Big  Flatrock  Ri/er  from  a  mile  north  of  Moscow  aouth  to 
the  county  line,  in  the  bed  of  Little  Flatrock  Creek  at  Milroy  and 
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other  places,  in  the  bed  of  Bull  Fork  in  sections  20  and  21  (12  N., 
11  E.),  and  in  the  beds  of  several  other  small  streams  in  the  south- 
east part  of  the  civil  township  of  Richland. 

A  small  portable  crusher  on  the  Frank  Moore  place  is  said  to  be 
crushing  from  60  to  100  cubic  yards  daily.  The  quarry  from 
which  this  stone  is  obtained  shows  the  following  section : 

Section  at  Vie  Moore  Quarry. 

Feet.        Inches. 

1.  Ferruginous,  thin  bedded  limestone 6 

2.  Chert    ..: 3 

3.  Hard,  gray  limestone  in  thick  beds 

No.  3  is  of  a  far  better  quality  than  No.  1,  but  has  merely  been 
reached  and  has  not  been  worked  much.  No.  1  is  too  much  weath- 
ered and  is  too  soft  to  make  a  good  wearing  material,  but  at  the 
same  time  it  is  found  to  wear  far  better  than  the  gravel.  In  the 
civil  township  of  Richland  there  has  been  built  with  this  fer- 
ruginous material  6  miles  of  road  which  at  present  are  smooth, 
hard  and  giving  good  satisfaction. 

The  results  of  the  tests  of  the  U.  S.  Road  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows : 

Results  of  Physical  Tests  of  Niagara  Limestone  from  the  Frank  Moore  Quarry.* 

Specific  gravity 2.G      French  coeflScient  oi  wear.  3.1 

Weight  per  cu.  ft (lbs.)  162.2      Hardness 4 

Water  absorbed  per  cu.  ft. .  (lbs.)     2.32      Toughness 5 

Per  cent,  of  wear 12.7      Cementing  value — Dry. ...  13 

Wet. ...  24 

*'A  very  soft  dolomite  with  a  fair  cementing  value." — l*age. 

A  chemical  analysis  by  the  chemist  at  the  Road  Testing  Labora- 
tory shows  the  composition  of  the  limestone  to  be  as  follows: 

Chemical  Analysis  of  Niagara  Limestone  from  the  Frank  Moore  Quarry. 

P  r  cnit. 

Alumina  (AI2O3)    50 

Iron  oxide  (Fe»0,) 25 

Lime  (CaO)   31.05 

Magnesia  (MgO)    20.53 

Sulphuric  acid   (S0») Trace 

Insoluble  in  hydrochloric  acid 3.04 

Loss  on  ignition 44.32 


Total    99.60 


•For  standard  of  comparison  seo  p.  V9. 
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This  portion  of  the  county  has  no  gravel  and  no  railroad  facili- 
ties. Because  of  these  facts  the  most  economical  way  in  which  to 
obtain  a  road  metal  is  to  set  the  small  portable  crusher  at  the  most 
convenient  and  least  weathered  outcrops  in  the  vicinity  in  which 
the  material  is  needed  and  crush  the  required  amount. 

For  the  regions  which  have  neither  limestone  or  gravel  in  the 
civil  townships  of  Orange,  Walker,  Posey  and  Jackson  the  trans- 
portation facilities  are  excellent,  and  crushed  limestone  can  be 
shipped  within  a  few  miles  of  where  it  will  be  used. 

HENRY  COTJNTV. 

Area  in  square  miles  395 

Population  in  1900 25,088 

Miles  of  public  road 500 

Miles  of  Improved  road 435 

Percentage  of  roads  inii»roved 87 

Miles  improved  with  gravel 435 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $1,800 

Total  original  cost  of  improved  roads $783,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $75 

Miles  of  improved  road  (gravel)  built  in  1905 6 

First  imi»roved  roads  built 1850 

Proportion  of  improved  i-oads  built  since  1895  (per  cent.) 10 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority John  M.  Bundy,  County  Auditor 

Henry  County  is  situated  in  the  east  central  part  of  the  State 
and  is  bounded  on  the  north  by  Delaware,  on  the  west  by  Hancock 
and  Madison,  on  the  soutli  by  Fayette  ami  Rush,  and  on  the  east 
by  Wayne  and  Randolph  counties.  It  is  separated  from  the  boun- 
dary line  of  the  State  of  Ohio  by  the  two  counties  last  named. 
The  county  is  from  19  to  20  miles  wide  from  east  to  west  and  20 
miles  in  length  from  north  to  south. 

A  moraine  which  forms  the  divide  Ixjtwecn  East  and  West 
White  rivers  crosses  this  county  from  the  northeast  to  the  south- 
west,  passing  the  central  ])nrt  northwest  nf  Xow  Castle.  It  is 
rather  pronounced  in  the  nc^rtheastern  portion,  containing  numer- 
ous kames  and  shallow  kettle  basins,  but  InH-omes  more  subdued  in 
the  southwest.  Along  the  eastern  bord(*r  is  a  moraine  which  con- 
stitutes the  divide  between  the  East  Wliite  and  the  AMiitewater 
River  systems.     Another  moraine  follows  Flatrock  Creek  south 
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from  the  central  part  of  the  county.  Between  these  morainic 
ridgea  are  slightly  undulating  plains  somewhat  lower  in  elevation. 
The  surface  rocks  of  the  county  are  almost  everywhere  bidden 
by  a  heavy  mantel  of  drift,  which  at  New  Castle  reaches  a  thick- 
neaa  of  500  feet.     At  the  quarry  mills  three  miles  southwest  of 

HENRY       COUNTY. 


FIk.  :I4.    Ulustratliie  tlic  illstrllmtJun  iitiruud  nmteriuls  In  lltJiry 


Greenshorougrli  the  only  outcrop  of  Niagara  limestone  known  in  the 
county  is  found. 

In  both  amount  and  quality  the  gravel  of  this  county  is  about 
the  averaee  for  central  Indiana,  The  principal  depnsilrf  ore  con- 
fined to  the  bhiffp,  terrneps  .nnd  flood  plains  of  the  larger  streams 
and  to  the  morainic  ridges.  The  fivernge  sizes  of  the  material  are 
11  per  cent,  clay,  16  per  cent,  fine  medium  sand,  Ifi  per  cent 
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medium  sand,  20  per  cent  coarse  sand,  20  per  cent,  roofing  pebble, 
16  per  cent,  gravel  and  1  per  cent  boulder ;  and  the  average  rock 
composition  is  88  per  cent,  limestone,  8  per  cent,  crystallines,  1  per 
cent,  chert,  1  per  cent,  slate  and  2  per  cent  shale.     Some  sand 
stone  and  argillite  are  also  present. 

The  transportation  facilities  are  very  good.  Intersecting  at 
Now  Castle  and  extending  in  all  directions  are  the  Peoria  &  East 
em  division  of  the  Big  Four,  the  P.,  C,  C.  &  St.  L.  and  the  Ft. 
Wayne,  Cincinnati  and  Louisville.  Besides  these  is  the  Conners- 
ville  branch  of  the  Ft.  Wayne,  Cincinnati  and  Louisville  ninning 
southeast  and  the  R.,  D.  &  L  interurban,  running  southwest  from 
New  Castle.  In  addition  the  Indianapolis  division  of  the  P.,  C, 
C.  &  St.  L.  crosses  from  east  to  west  near  the  southern  border  of 
the  county  and  the  Michigan  division  of  the  Big  Four  cuts  the 
southwestern  corner. 

Toivnship  18  and  Part  of  19  North,  Ranges  9,  10,  11  and  Part  of 

8  East. 

This  area  of  156  square  miles,  comprising  the  northern  portion 
of  the  county,  embraces  the  civil  townships  of  Stony  Creek,  Blue 
River,  Prairie,  Jefferson,  Fall  Creek  and  the  northern  part  of 
Harrison.  Its  main  gravel  beds  are  found  in  the  morainic  ridges, 
the  terraces  and  flood  plains  of  Fall  Creek,  Flatrock  Creek,  Stony 
Creek,  Blue  River  and  its  larger  tributaries. 

On  the  valley  side  of  a  small  stream,  on  the  property  of  Mrs.  S. 
Keesling,  in  the  north  central  part  of  section  24  (18  N.,  8  E.),  is 
a  10-foot  bed  of  gravel,  beneath  from  1  to  4  feet  of  stripping,  un- 
derlying an  area  of  6  acres,  as  has  been  learned  by  pit  openings 
and  dug  wells.  Tlie  gravel  is  from  a  brown  to  a  yellow  in  color, 
and  is  about  the  average  for  size,  rock  composition  and  quality. 

About  1,000  wagon  loads  are  sold  annually,  at  10  cents  per  cubic 
yard,  and  are  used  for  4  miles  south,  2  miles  east,  i/o  mile  north 
and  2  miles  west  in  building  and  repairing  the  roads. 

Another  workable  deposit  is  located  in  the  central  part  of  sec- 
tion 13  (18  X.,  8  E.),  in  a  bluff  to  a  tributary  of  Fall  Creek,  on 
the  Amos  Keesling  farm.  It  has  a  thickness  of  22  feet,  an  extent 
of  10,000  square  yards  and  is  covered  with  2  feet  of  surface.  The 
quality,  output  and  use  are  similar  to  those  of  the  preceding  de- 
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posil.  "Botli  of  these  deposits  grade  into  hardpan  and  fine  sand. 
Probably  J  of  the  latter  is  fine  sand. 

Beneath  the  ground-water  level  on  the  place  of  Samuel  Weis- 
hart,  in  the  northwest  quarter  of  section  36  (18  N.,  8  E.),  is  a 
bed  of  gravel  which  has  been  tested  by  the  trustee  of  Harrison 
township  to  a  depth  of  18  feet.  A  good  quality  of  gravel  is  re- 
ported. 

Also  in  the  central  part  of  section  29  (18  N.,  9  E.)  is  a  possible 
location  for  dipping  or  ^chaining,  gravel  of  a  fine  quality  having 
been  taken  out  to  a  depth  of  6  feet,  where  water,  was  encountered, 
over  several  thousand  square  yards.  This  location  would  be  an 
especially  favorable  one  because  material  is  being  hauled  for  3 
miles  for  the  roads  in  this  immediate  vicinity. 

The  trustee  of  Harrison  Township  found  11  feet  of  a  good  ma- 
terial in  driving  a  li/^-inch  pipe  at  the  south  central  part  of  sec- 
tion 34  (18  N.,  9  E.).     The  extent  was  not  determined. 

Beneath  5  feet  of  surface  in  a  flood  plain  near  the  central  part 
of  section  20  (18  N.,  9  E.)  40  feet  of  gravel  and  sand  have  been 
found  by  means  of  a  churn  drill.  Further  testing  will  be  neces- 
sary before  anything  definite  can  be  known  as  to  the  area  covered. 

Along  the  valley  side  of  a  tributary  to  Fall  Creek,  on  the  farm 
of  Isaac  Myers,  in  the  northeast  quarter  of  section  18  (18  N.,  9 
E.),  is  a  bed  of  gravel  under  from  1  to  9  feet  of  surface,  with  a 
thickness  of  22  feet  and  an  extent  of  2  acro.-j,  as  indicated  by  crude 
tests.  The  quality  as  to  size  and  rock  percentages  are  about  the 
average.  About  1,000  loads  of  this  material  are  put  on  the  roads 
annually  for  2  miles  north,  4  miles  east,  5  miles  south  and  1  mile 
west, 

Tn  the  southeast  quarter  of  section  H  (18  'N.,  9  E.),  on  the  W. 
W.  Torres  place,  is  a  bed  of  gravel  on  the  valley  side  of  a  tributary 
to  Fall  Creek  that  under  2  feet  of  surface  has  a  thickness  of  10 
feet  and  underlies  about  1  acre.  The  size  is  slightly  l)elow  the 
average  and  the  rock  composition  about  the  same.  It  is  used,  at 
a  rate  of  15  cents  per  cubic  yard,  for  1  mile  north,  3  miles  east,  2 
miles  south  and  1  mile  west. 

Another  deposit  similar  to  the  Torres  in  size,  rock  percentages, 
depth,  stripping,  output  and  use  is  found  underlying  about  2  acres 
in  the  south  central  part  of  section  5  (18  'N.,  9  E.),  on  the  N. 

•Sre  pngo  32A. 
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Riley  property.     This  gravel  grades  frequently  into  hardpan  and 
fine  sand. 

Fair  bank  deposits  are  found  in  the  bluffs  and  terraces  of  Fall 
Creek  in  sections  28  and  29  (19  N.,  9  E.),  and  7  (18  K,  9  E.), 
and  others  will  undoubtedly  be  found  when  the  demand  requires 
them. 

A  bed  of  gravel  in  a  stream  bluff  is  found  on  the  Thomas  Pierce 
farm,  in  the  southwest  quarter  of  section  34  (19  N.,  9  E.).  The 
thickness  is  from  10  to  12  feet,  without  any  bottom  being  found. 
The  extent,  as  has  been  learned  by  some  rough  tests,  seems  to  be  2 
or  3  acres,  and  the  stripping  is  from  3  to  6  feet  This  material  is' 
somewhat  above  the  average  for  quality  and  cont4iins  a  calcareous 
clay  which  aids  it  in  packing  and  wearing.  The  sizes  are  12  per 
cent,  clay,  15  per  cent,  fine  medium  sand,  15  per  cent,  medium 
sand,  15  per  cent,  coarse  sand,  25  per  cent,  roofing  pebble,  19  per 
cent  gravel  and  1  per  cent,  boulder.  At  a  cost  of  20  cents  per 
cubic  yard  it  is  used  on  the  roads  for  Vi»  ^^^  north,  4  miles  east 
and  4  miles  south. 

In  the  civil  township  of  Jefferson  there  is  only  one  gravel  pit, 
and  this  is  found  on  the  property  of  L.  Lewis,  in  the  northwest 
quarter  of  section  32  (18  X.,  10  E.),  in  a  kame  deposit.  From 
various  tests  it  seems  to  underlie  an  area  of  li/i>  acres,  has  a  strip- 
ping ranging  between  2  and  4  feet  and  is  from  10  to  KS  feet  deep. 
The  size  at  the  pit  is  a  little  above  the  average,  being  12  per  cent, 
clay,  16  per  cent,  fine  medium  sand,  22  per  cent,  medium  sand,  10 
per  cent,  coarse  sand,  20  per  cent,  roofing  ])ebble,  19  per  cent, 
gravel  and  1  per  cent,  boulder.  The  rock  j)ercentages  are  about 
the  average.  Sonic  300  cubic  yards  arc  used,  at  15  cents  per  cubic 
yard,  in  the  annual  repairing  of  the  roads  for  2  miles  north,  2 
miles  east,  5  miles  west  and  2  miles  sontli. 

In  this  same  civil  township  in  the  s'  iithwest  (Quarter  of  section 
32  (19  K,  10  E.),  the  northeast  quarttT  of  section  30  (19  N.,  9 
E.),  the  southeast  quarter  of  section  lo  (18  X.,  9  E.)  and  the 
north  central  part  of  section  24  (18  N.,  9  E.)  are  gravel  de])osits 
below  the  ground-water  level.  The  extent  or  depth  of  none  of 
these  has  been  determined.  The  first  was  found  in  (liL»<iin<''  a  tile 
ditch  which  was  4  feet  in  gravel.  To  this  location  the  nearest 
gravel  deposits  that  are  being  workcrl  are  5  or  0  miles,  two  loads 
being  a  day's  work  for  a  team.     In  the  third  location,  which  is  on 
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the  Daniel  Jones  place,  the  gravel  is  found  by  digging  with  a  post 
auger  in  a  stream  bed.  The  fourth,  on  the  John  Sherly  farm,  is 
known  by  a  very  shallow  bank  pit,  in  which  no  bottom  other  than 
water  was  found. 

Because  of  the  scarcity  of  gravel  and  the  high  expense  in  obtain- 
ing it  in  Jefferson  Township  the  writer  would  suggest  for  those 
vicinities  near  the  railroad  that  a  crushed  limestone  be  shipped  to 
the  most  convenient  switches.  Its  durability  would  probably 
make  it  in  the  long  run  the  cheaper  road  material. 

A  workable  deposit  is  found  on  the  land  of  W.  T.  Shively,  in 
the  southwestern  part  of  section  22  (18  N.,  10  W.).  The  bed  is 
9  feet  thick  and  is  covered  with  from  1  to  2^  feet  of  soiL  The 
gravel  is  a  little  below  the  average  in  size,  amount  of  clay  and  oxi- 
dation. The  color  is  brown  and  the  rock  composition  about  the 
average. 

In  the  south,  central  and  western  parts  of  section  33  (18  N.,  10 
E.),  in  an  old  flood  plain,  is  a  ditch  2^^  feet  in  gravel  for  about 
y^  mile.  The  size  of  this  material  is  a  little  below  the  average,  but 
it  is  unoxidized.  Great  abimdance  could  very  likely  be  dipped  at 
this  location. 

About  6  or  7  beds  of  gravel  are  found  along  the  valley  sides  just 
east  of  Mount  Summit,  in  the  northwestern  part  of  section  22  and 
the  south  cetitral  of  15  (18  N.,  10  E.).  A  typical  section  taken 
from  the  W.  White  land  is  as  follows: 

Section  from  a  Pit  on  the  W.  Whitr  Farm. 

Feet.        Inches. 

1.  Stripping    1 

2.  A  brown  gravel  of  average  size,  considerably  weathered     1  G 

3.  A  brown  medium  sand 1 

4.  A  light  brown  gravel,  a  little  above  the  average  in  size.  .2 

5.  A  brown  medium  sand C 

G.  A  light  brown  gravel  of  average  size,  and  little  oxidized.     1 

Probably  40,000  cubic  yards  of  this  material  could  be  obtained 
in  this  vicinity  by  doing  some  screening. 

In  quality  the  gravel  on  the  J.  Rutledge  place,  in  the  northeast 
quarter  of  this  same  section,  is  similar  to  the  White.  The  amount 
is  probably  2,000  cubic  yards. 

In  the  west  central  part  of  section  10  (18  N.,  10  E.),  on  the 
farms  of  C.  W.  Sivard  and  J.  T.  Hickman,  arc  some  deposits  lo- 
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cated  in  ridges.  Probably  15,000  square  yards  are  underlain  by 
a  bed  of  gravel  from  4  to  1 8  feet  in  thickness.  The  stripping  is 
from  1  to  4  feet.  The  size  is  above  the  average,  there  being  7  per 
cent  clay,  8  per  cent,  fine  medium  sand,  5  per  cent  medium  sand, 
10  per  cent  coarse  sand,  50  per  cent  roofing  pebble,  19  per  cent 
gravel  and  1  per  cent,  boulder.  The  oxidation  is  below  the  aver- 
age, and  the  rock  percentages  are  88  limestone,  7  crystallines,  2 
chert,  2  shale  and  1  slate.  This  material  is  used  for  1  mile  north, 
1  mile  south,  4  miles  west  and  1  mile  east 

A  glacial  ridge,  locally  known  as  the  "backbone,"  with  a  very 
hummocky  topography  and  shallow  kettle  basins,  extends  northwest 
and  southeast  through  the  central  part  of  section  10  and  the  cen- 
tral and  eastern  parts  of  3  (18  N.,  10  E.),  and  through  the  west- 
em  part  of  34  and  the  eastern  part  of  33  (19  N.,  10  E.).  At  a 
number  of  points  it  is  known  to  contain  gravel,  but  has  been 
opened  only  on  the  J.  Clawson  place  along  the  road,  in  the  south- 
western part  of  section  34  (19  N.,  10  E.).  This  bed,  by  rough 
tests,  seems  to  underlie  2  or  3  acres,  to  have  a  depth  of  12  feet, 
and  from  1  to  3  feet  of  stripping.  It  is  above  the  average  in  size, 
about  the  same  in  rock  percentages  and  less  in  oxidation. 

A  cross  section  presents  a  conglomeration  of  clay  and  fine  sand 
lenses,  gravel  and  boulders,  no  stratification  being  present.  Fully 
half  of  the  deposit  is  made  up  of  the  clay  and  fine  sand  lenses, 
which  have  to  be  worked  around  in  obtaining  the  gravel.  The 
amount  of  gravel  that  can  be  taken  from  this  glacial  ridge  will 
very  likely  be  well  up  in  the  hundreds  of  thousands  of  cubic  yards. 

In  the  northeastern  corner  of  section  27  (10  X.,  10  E.)  and  in 
the  bluff  of  a  stream,  on  the  land  of  Mrs.  L.  Robe,  is  a  bed  of 
gravel  which  underlies  about  1  acre,  has  a  thickness  of  15  feet  at 
the  pit  and  has  1  foot  of  stripping.  The  size  is  below  the  aver- 
age and  the  rock  composition  is  about  the  average.  This  material 
at  many  places  grades  abruptly  into  a  fine  sand. 

Going  west  from  Luray  one  follows  for  about  2^^  miles  a 
branch  of  a  tributary  of  White  River.  In  flood  plains,  terraces 
and  bluffs  large  quantities  of  gravel  and  sand  are  known  to  be 
present  A  general  average  of  the  gravel  is  found  in  the  bluff  in 
the  northwest  quarter  of  section  36  (19  N.,  10  E.),  on  the  farm 
belonging  to  the  Patterson  heirs.     Two  pits,  either  of  which  have 
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a  section  of  11  feet,  show  about  the  average  in  size  and  oxidation, 
and  a  rock  composition  of  88  per  cent,  limestone,  9  per  cent,  crys- 
tallines, 1  per  cent,  chert,  1  per  cent,  slate  and  2  per  cent,  shale. 
Frequently  the  gravel  grades  into  sand  which  has  to  be  screened 
or  worked  around.  The  gravel  from  none  of  the  pits  in  this  vicin- 
ity is  used  on  the  road  for  farther  than  %  of  a  mile  from  where  it 
is  obtained.  The  roads,  with  the  exception  of  along  the  hillsides, 
where  the  clay  can  not  keep  the  gravel  in  place,  are  smooth  and 
hard. 

Gravel  with  similar  characteristics  to  these  is  found  in  the  bluffs 
and  terraces  of  Prairie  Creek  in  the  northeast  quarter  of  section 
30  (19  K,  11  E.). 

For  over  400  yards  along  the  east  bluff  of  Blue  River,  on  the 
places  of  M.  Harvey,  in  the  southwest  quarter  of  section  12,  and 
R.  D.  Harvey,  in  the  northwest  quarter  of  section  13  (18  N.,  10 
E.),  a  bed  of  gravel  has  been  found  to  occur.  A  dug  well  150 
yards  back  from  the  bluff  face  shows  the  following  record:  (a) 
Soil,  8  feet;  (b)  brown  sand,  30  feet;  (c)  a  good  quality  of  gravel 
with  an  unknown  depth.  Tlie  available  portion  of  the  bed  has  a 
thickness  of  8  to  10  feet.  In  size  it  is  below  the  average  and  is 
above  in  amonnt  of  oxidation. 

One  mile  south,  in  the  same  bluff,  another  bed  of  like  quality  is 
found  on  the  N.  TIarvey  property,  in  the  northwest  quarter  of  sec- 
tion 24  (18  N.,  10  E.).  This  bed  is  known  to  extend  along  the 
bluff  for  200  yards. 

One  acre  is  probably  underlain  by  a  bed  of  gravel,  which  grades 
abruptly  into  sand  in  many  places,  on  the  R.  B.  Ridgway  property, 
in  the  south  central  part  of  section  30  (18  N.,  11  E.).  Tlie  strip- 
ping is  from  1  to  2  feet,  and  the  depth  undetermined.  The  quality 
is  very  durable,  the  sizes  being  12  per  cent,  clay,  5  per  cent,  fine 
medium  sand,  5  per  cent,  medium  sand,  5  per  cent,  coarse  sand,  20 
per  cent,  roofing  pebble,  45  per  cent,  gravel  and  8  per  cent,  boul- 
der. The  rock  percentages  are  86  limestone,  10  crystallines,  2 
chert,  1  slnte  and  1  shale. 

Under  from  1  to  4  feet  of  surface,  on  the  land  of  William  Gra- 
ham,  in  the  southwestern  comer  of  section  29  (18  X.,  11  E.),  in  a 
low,  flat  ridge  which  runs  parallel  with  n  stream,  is  a  poorly  strati- 
fied bed  of  gravel  and  sand  which  underlies  an  area  of  lOO  by  30 
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yards.  A  section  shows:  (a)  Stripping,  3  feet;  (b)  brown  grav- 
el, much  below  the  average  in  size,  3  feet;  (c)  brown  fine  sand,  3 
feet,  and  (d)  a  gray,  brownish  gravel,  much  below  the  average  in 
size,  at  the  bottom.  Although  this  gravel  is  used  for  4  miles  north, 
2  miles  south  and  1  mile  east  and  makes  a  smooth  road,  it  is  not  as 
durable  as  a  coarser  and  less  oxidized  material. 

In  a  glacial  ridge  on  tlie  land  of  Henry  Current,  in  the  south- 
western comer  of  section  4  (18  N.,  11  E.),  is  a  bed  of  gravel  un- 
derlying, as  is  seen  by  two  pita  100  yards  apart  and  several  inter- 
vening tests,  an  area  of  at  least  100  by  60  yards.  An  average  sec- 
tion through  the  gravel  shows:  (a)  Stripping,  ly^  feet;  (b)  a 
brown  gravel,  slightly  below  the  average  in  size,  2  feet;  (c)  a 
brown  gravel,  a  little  above  the  average  for  size,  2  feet;  (d)  a  light 
brown,  average  size  gravel,  7  feet.  In  places  the  merging  of  the 
gravel  into  fine  sand  and  clay  is  very  conspicuous.  The  rock  per- 
centages are  85  limestone,  11  crystallines,  1  slate,  1  chert  and  2 
shale,  and  the  durability  is  above  the  average. 

In  a  morainic  ridge  in  the  southeast  quarter  of  section  29  (19 
N.,  11  E.),  on  the  place  of  Jerry  Current,  is  a  heterogeneous  bed 
of  gravel,  sand  and  clay  underlying  1  or  2  acres.  The  stripping  is 
from  1  to  3  feet  and  the  depth  is  18  feet  to  ground-water  level, 
below  w^hich  it  is  not  known.  The  size  is  above  the  average,  there 
being  as  high  as  10  per  cent,  of  boulders  in  parts  of  the  deposit. 
The  rock  composition  is  similar  to  that  of  the  Henry  Current  de- 
posit in  the  preceding  paragraph.  This  material,  which  is  used  in 
building  and  repairing  roads  for  2  miles  south,  1  mile  east,  1  mile 
north  and  2  miles  west,  has  proven  to  be  a  satisfactory  and  durable 
road  metal. 

A  similar  deposit  in  rock  composition  and  size  of  material,  ex- 
cept for  a  higher  ])(*r  cent,  of  clay,  is  found  in  a  kame  on  the  land 
of  Mary  Oxlev,  in  the  nortJioastern  corner  of  section  3  (18  N.,  11 
E.).  The  area  underlain  is  150  by  30  yards,  the  depth  is  12  feet 
and  the  stripping  from  2  to  4  feet.  About  §  of  this  deposit  is 
made  up  of  larL'^e,  irregular  masses  of  hardpan  and  fine  sand, 
which  have  to  Ix^  worked  around,  thus  making  a  large  ])art  of  the 
gravel  rather  unavailable. 

The  deposits  on  the  farms  of  T.  J.  Dean,  in  the  northwest  quar- 
ter, and  O.  Conaway,  in  the  southwest  quarter  of  section  10  (18 
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N.,  11  E.)»  are  similar  to  the  Oxley  in  topographic  position,  in 
quality  and  in  heterogeneous  mixture  of  gravel,  sand  and  clay. 
Neither  of  these  deposits  are  known  to  be  workable. 

Another  morainic  deposit  is  found  on  the  Lydia  Davis  place,  in 
the  northeast  corner  of  section  11  (18  N.,  11  E.).  It  underlies, 
as  has  been  learned  by  digging,  at  least  1  acre,  is  14  feet  deep  and 
has  from  2  to  6  feet  of  stripping.  The  size  and  quality  are  a 
little  below  the  average,  but  are  the  best  found  in  the  northeast 
part  of  Blue  River  Township.  The  rock  percentages  are  85  lime- 
stone, 11  crystallines,  2  shale,  1  slate  and  1  chert  About  570 
cubic  yards  of  the  material  are  put  on  the  roads  annually  for  3 
miles  north,  1  mile  east,  1  mile  south  and  1  mile  west. 

Without  a  doubt  many  more  good  gravel  deposits  can  be  found 
in  soine  of  the  many  kames  and  glacial  ridges  of  sections  2,  3,  4,  9, 
10,  11  and  12  (18  N.,  11  E.)  when  the  demand  requires  them. 
Before  opening  such  deposits  careful  testing  should  be  made  by 
driving  down  a  l^^-inch  pipe,  because  of  the  frequent  grading 
from  gravel  to  sand  and  clay. 

In  the  flood  plain  of  Flatrock  Creek,  on  the  laud  of  Lawrence 
Hiattj  in  the  southwestern  corner  of  section  26  (18  N.,  11  E.), 
under  from  2  to  5  feet  of  soil,  is  a  bed  of  gravel  and  sand  having  a 
thickness  ranging  between  6  and  12  feet  and  an  extent  of  10  acres, 
as  rough  testing  has  indicated.  The  size  and  rock  composition  of 
the  material  is  about  the  average  for  the  county. 

In  the  central  part  of  section  34  (18  N.,  11  E.),  in  a  low,  flat 
hill  on  the  G.  E.  Koons  farm,  is  an  area  of  150  by  25  yards  under- 
lain by  a  bed  of  gravel  from  9  to  12  feet  deep  and  with  from  1  to 
3  feet  of  stripping.     The  quality  is  about  the  average. 

The  average  price  paid  for  gravel  in  range  9  north  is  I214 
cents,  and  in  10  and  11,  10  cents.  About  65  per  cent,  of  the 
roads  in  this  congressional  township  are  either  dirt  or  in  need  of 
extensive  repairs.  With  the  exception  of  the  civil  township  of 
JeflFerson  and  a  few  other  very  limited  localities  the  area  is  well 
supplied  with  good  gravel. 

Township  17  North,  Ranges  9,  10,  11  and  Parts  of  8  and  12  East. 

This  area  of  117  square  miles  is  a  rectangle  with  a  length  of 
1914  miles  from  cast  to  west  and  a  width  of  6  miles  from  north  to 
south.     It  embraces  the  civil  townships  of  Liberty,  Henry,  Greens- 
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boro  and  the  southern  two-thirds  of  Harrison.  The  gravel  de- 
posits are  for  the  most  part  found  in  the  flood  plains,  terraces  and 
bluffs  of  the  larger  streams. 

In  range  11  no  deposits  of  economic  importance  are  known  east 
of  Flatrock  Creek  except  in  the  central  and  south  central  portions 
of  section  32,  where  1,000  loads  are  obtained  annually  from  the 
flood  deposits  of  a  tributary  to  the  West  Branch  of  Whitewater 
River.  This  absence  of  gravel  has  been  learned  through  logs  of 
dug  wells,  which  show  beds  of  only  a  few  feet  in  thickness. 

The  writer  would  suggest  for  this  locality  that  the  cost  of  get- 
ting the  more  durable  road  metal,  crushed  limestone,  to  the  nearest 
railroad  switches  be  considered.  A  general  statement  as  to  the 
cost  of  this  material  may  be  found  on  page  156,  and  the  results  of 
tests  by  the  TJ.  S.  Road  Testing  Laboratory  for  limestones  in  this 
part  of  the  State  on  pages  157-169. 

Along  Flatrock  Creek  on  the  Frank  Milligan  farms,  in  the  east 
central  part  of  section  9  and  the  southeast  quarter  of  section  17 ; 
on  that  of  Frank  Worlds,  in  the  northwestern  corner  of  section  21 ; 
on  that  of  the  Boyd  brothers,  in  the  southwest  quarter  of  section 
30,  and  on  that  of  the  Peed  heirs,  in  the  northwest  comer  of  sec- 
tion 31  (all  in  17  N.,  11  E.),  are  deposits  of  gravel  with  about 
the  average  size,  and  rock  composition  that  grade  into  clay  and 
sand.  They  are  all  used  in  repairing  and  building  the  roads,  at 
10  cents  per  cubic  yard,  for  about  3  miles  east.  The  first  is  found 
on  the  valley  side,  has  from  1  to  7  feet  of  stripping,  underlies  2  or 
3  acres,  as  rough  tests  have  indicated,  and  is  7  feet  deep.  The 
second  has  an  extent  of  15,000  square  yards,  as  has  been  learned 
by  various  diggings,  is  beneath  from  1  to  4  feet  of  surface  and  has 
a  depth  varying  from  5  to  8  feet.  The  third  is  located  in  the  flood 
plain  and  low  terrace  of  a  small  tributary  to  Flatrock  Creek,  un- 
derlies, with  from  1  to  4  feet  of  stripping,  3  or  4  acres,  as  was 
learned  by  post  auger  tests,  and  has  a  depth  of  from  4  to  9  feet. 
The  fourth  has  not  been  tested.  The  fifth  is  situated  in  the  stream 
bluff,  is  beneath  from  1  to  4  feet  of  soil,  has  an  extent  of  2  or  3 
acres  and  a  depth  ranging  between  5  and  10  feet.  The  last  is  lo- 
cated in  the  valley  plain  of  a  small  tributary  to  Flatrock  Creek,  is 
as  much  as  9  feet  deep  to  water  level,  has  2  to  3  feet  of  stripping 
and  may  extend  over  1  or  2  acres,  but  tests  are  lacking.  Before 
pit  openings  are  made  in  these  deposits  or  any  others  along  this 

29— Qcoloty. 
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atrenni  very  careful  ^testing  will  be  helpful,  because  70  per  cent, 
of  these  deposits  is  clay  and  fine  sand,  and  the  grading  into  these 
is  often  very  sudden  and  frequent. 

A  little  east  of  the  central  part  of  section  5  (17  N.,  11  E.),  on 
the  Boyd  Ijrothers  property,  is  a  deposit  of  gravel  beneath  6  feet 
of  surface,  v;^ith  an  unknown  extent  and  a  depth  of  6  feet.  The 
quality  is  exceptionally  good  for  a  bank  deposit ;  the  sizes,  as  taken 
from  the  average  of  three  samples,  are  10  per  cent  clay,  15  per 
cent,  fine  medium  sand,  8  per  cent,  medium  sand,  12  per  cent, 
coarse  sand,  25  per  cent,  roofing  pebble,  22  per  cent,  gravel  and  3 
per  cent,  boulder.  The  rock  percentages  are  about  an  average  for 
the  county.  The  roads  built  and  repaired  by  this  material  are 
hard,  smoolh  and  durable. 

In  the  northeast  quarter  of  section  36  (17  N,,  10  E.),  along  a 
small  creek  on  the  place  belonging  to  Walter  Malot,  is  a  bed  of 
gravel  and  fine  sand  which  underlies  2  or  3  acres.  Its  thickness 
above  ground-water  level  is  9  feet  and  is  unknown  below.  The 
stripping  ranges  betvveen  1  and  3  feet  The  rock  percentages  are 
about  the  average  and  the  size  is  a  little  above. 

On  the  property  belonging  to  Frank  Bundy,  in  the  southwest 
quarter  of  section  25  (17  N.,  10  E.),  is  a  bed  of  gravel  in  a  kame 
which  stands  out  pronouncedly  above  the  adjacent  country.  This 
bed  is  beneath  about  2%  feet  of  surface,  is  10  to  15  feet  thick  and 
underlies  a  surface  of  200  by  20  yards.  The  mean  of  two  sam- 
ples gives  about  the  average  size  for  the  county.  The  oxidation 
and  rock  composition  are  also  about  average.  The  material  con- 
tains from  14  to  15  per  cent,  of  clay,  which  makes  it  pack  quickly 
when  put  on  the  road,  but  also  makes  them  rather  muddy  in  the 
winter.  About  400  cubic  vards  of  this  material,  at  a  cost  of  10 
cents  per  cubic  yard,  are  used  in  the  annual  repair  of  the  roads 
for  21/,  miles  south  and  1  mile  north. 

Passing  west  from  this  deposit  no  other  is  found  until  the  bluffs 
and  terraces  of  Blue  River  and  some  of  its  tributaries  are  reached. 
Along  a  tributary  to  Blue  River,  on  the  L.  ITo<lson  farm,  in  the 
northeast  quarter  of  section  32  (17  "N,,  10  E.),  is  a  bed  made  up 
of  2-5  gravel,  %  fine  sand  and  1-5  hardpan,  beneath  1  to  6  feet  of 
surface  and  witli  a  thickness  of  17  feet.     The  fine  sand  and  gravel 

•See  page  320. 
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are  segregated  from  one  another.  The  mean  of  two  sizes  gives 
about  the  average  for  the  county.  The  material  is  used  in  build- 
ing and  repairing  the  roads  for  1  Vj  miles  north,  2  miles  east  and 
21/^  miles  south.  These  roads  are  in  general  smooth,  hard  and 
giving  good  satisfaction. 

On  the  bluff  of  Blue  River  in  the  south  central  part  of  section 
15  (17  N.,  10  E.)  is  a  bed  of  gravel  and  sand  with  a  thickness  of 
39  feet,  a  stripping  of  3  feet  and  extent  of  2,000  square  yards. 
The  sand  and  gravel  often  grade  into  one  another.  The  sizes  as 
taken  from  the  average  of  three  samples  are  7  per  cent,  clay,  13 
per  cent,  fine  medium  sand,  13  per  cent,  medium  sand,  30  per  cent 
coarse  sand,  17  per  cent,  roofing  pebble,  15  per  cent  gravel  and  5 
per  cent,  boulder.  The  rock  percentages  are  89  limestone,  8  crys- 
tallines, 1  chert,  1  shale  and  1  slate. 

In  the  northern  part  of  T^ew  Castle,  on  lots  owned  by  L.  A. 
Jennings  and  Margaret  Finloy,  are  beds  of  ^  gravel  and  §  sand 
underlying  2  or  3  acres.  They  have  from  4  to  6  feet  of  stripping 
and  are  12  feet  deep.  They  are  below  the  average  in  size,  the 
coarsest  material  being  little  better  than  a  coarse  sand. 

A  small  deposit  of  somewhat  above  the  average  for  size  is  found 
on  the  property  of  M.  T).  ITarvey,  in  the  southeastern  comer  of 
section  9  (17  N.,  10  E.),  in  the  bluff  of  Blue  River. 

^KTumerous  deposits  that  have  not  been  opened  are  known  by  well 
logs  and  other  excavations  to  exist  in  the  flood  plains,  terraces  and 
bluffs  of  Blue  River. 

Along  a  tributary  to  Blue  River  are  a  number  of  deposits  in 
section  30  (17  N.,  10  E.).  Those  being  used  are  on  the  farms  of 
John  Huddleson,  S.  Rite,  H.  IT.  Harvey  and  E.  K.  Stratton.  All 
of  these  are  similar  in  having  a  material  of  about  the  average  size 
and  being  located  at  the  top  of  the  stream  bluffs.  Although  the 
gravel  frequently  grades  into  sand,  yet  tests  that  have  been  made 
by  pits,  wells,  irroundhog  diggings  and  post  auger  borings  show 
that  it  is  very  probable  that  200,000  cubic!  yards  are  accessible  in 
this  localitv. 

Farther  u])  this  same  stream,  in  llic  northeast  quarter  of  section 
19  (17  N.,  10  K.)y  is  a  lo<'ation  on  the  farms  of  Emma  McDorman 
and  Maryette  Roof.  The  formei*  is  in  a  ridge  running  parallel 
with  the  creek,  which  is  known  to  have  a  bed  underlvins:  5  or  G 
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acres,  as  learned  by  plowing  and  the  withering  of  crops  in  dry 
weather,  with  a  depth  where  a  well  was  dug  of  30  feet  and  no  bot- 
tom found.  The  latter  deposit  has  a  depth  of  10  feet  and  is  also 
located  in  a  ridge  whose  length  is  parallel  with  the  stream.  Here 
we  find  a  bed  10  feet  thick  and  workable  in  extent.  The  size  of 
the  material,  taken  from  the  average  of  two  samples,  is  12  per 
cent,  clay,  13  per  cent,  fine  medium  sand,  18  per  cent  medium 
sand,  20  per  cent,  coarse  sand,  20  per  cent,  roofing  pebble  and  17 
per  cent  gravel.  The  rock  percentages  are  84  limestone,  12  crys- 
tallines, 2  shale,  1  slate  and  1  chert. 

On  the  county  farm,  in  the  northeast  quarter  of  section  9  (17 
N.,  10  E.),  is  a  bed  of  gravel,  sand  and  clay  in  a  stream  bluff,  be- 
neath from  2  to  4  feet  of  surface.  It  probably  underlies  8,000 
square  yards,  as  learned  from  rough  tests,  and  has  a  thickness  of 
15  feet.     The  size  is  about  the  average. 

In  the  east  bluffs  of  Duck  Creek  numerous  tests  have  been  made 
which  show  a  deposit  of  gravel  to  continue,  more  or  less  broken  by 
the  valleys  of  small  intermittent  tributaries,  from  the  southwest- 
em  comer  to  the  east  central  part  of  section  7  (17  N.,  10  E.). 
Pits  have  been  opened  on  the  M.  McCormick,  I.  Mendenhall  and 
Mrs.  A.  Lowery  farms.  They  show  from  1  to  3  feet  of  stripping 
and  depths  from  8  to  12  feet.  The  sizes  range  from  the  average 
up  to  a  sample  which  contains  9  per  cent,  clay,  12  per  cent  fine 
medium  sand,  5  per  cent,  medium  sand,  5  per  cent,  coarse  sand, 
30  per  cent  roofing  pebble,  37  per  cent,  gravel  and  2  per  cent, 
boulder.  The  rock  percentages  are  87  limestone,  8  crystallines,  3 
chert,  1  slate  and  1  shale.  About  1,500  loads,  at  10  cents  per 
cubic  yard,  are  used  in  the  annual  repairing  of  the  roads  for  4 
miles  north,  3  miles  east,  2  miles  west  and  1  mile  south.  Almost 
all  of  these  roads  are  in  very  good  condition,  being  hard,  smooth, 
well  packed  and  durable. 

In  the  southwestern  corner  of  section  13  (17  N.,  9  E.),  on  the 
place  of  T.  C.  Phelps,  is  a  deposit  of  gravel,  sand  and  clay,  be- 
neath from  1  to  3  feet  of  soil,  that  underlies  10  acres,  as  has  been 
learned  by  dug  wells,  post  auger  holes  and  plowing.  The  depth  is 
from  4  to  9  feet.  The  sizes  of  the  material  are  9  per  cent,  clay, 
15  per  cent,  fine  medium  sand,  11  per  cent,  medium  sand,  15  per 
cent  coarse  sand,  40  per  cent,  roofing  pebble  and  10  per  cent. 
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gravel.  The  rock  percentages  are  86  limestone,  10  crystallines,  1 
chert^  1  slate  and  2  shale.  Some  2,000  cubic  yards  are  put  on  the 
roada  annually  for  5  miles  north,  %  mile  south,  1  mile  east  and  3 
miles  west.     The  wearing  quality  is  good. 

Along  the  valley  side  and  in  an  upper  terrace  of  Duck  Creek, 
on  the  Frank  Starbuck  and  Milton  Stafford  farms,  in  the  south- 
eastern corner  of  section  23  (17  N.,  9  E.),  and  in  the  northeastern 
corner  of  section  26  (17  N.,  9  E.)  are  gravel  and  sand  deposits 
underlying  about  1  acre.     The  depth  to  ground-water  level  is  4  to 

8  feet,  below  which  it  is  unknown.  The  quality  and  size  of  the 
material  are  about  an  average,  but  the  stripping  being  heavy,  the 
bed  thin  and  the  hardpan  considerable,  the  deposit  is  hardly  a 
practical  one.  The  material  has  been  used  for  2  miles  north,  1 
mile  south,  Yo  mile  east  and  4  miles  west,  and  has  given  good  satis- 
faction. 

West  of  Duck  Creek  in  Greensboro  Township  there  is  no  gravel 
at  all  with  the  exception  of  a  very  fine  material  on  the  farm  of  L. 
H.  Judge,  in  the  southwestern  comer  of  section  19  (17  N.,  9  E.). 
At  this  place  the  gravel  is  below  ground-water  level  and  no  bottom  • 
has  been  f  oimd. 

In  an  isolated  kame,  which  was  known  as  the  "Mountain"  in 
earlier  days  because  of  its  rising  some  40  feet  above  the  surround- 
ing coimtry,  in  the  southwest  part  of  section  17  (17  N.,  9  E.),  on 
the  farms  of  IT.  Wilkerson  and  William  Hedrick,  is  a  hetero- 
geneous mixture  of  clay,  gravel  and  sand  beneath  from  2^  to  8 
feet  of  surface  and  underlying  l^/o  acres,  with  a  depth  ranging 
from  3  to  18  feet.  About  all  sizes  are  found,  but  in  all  cases  the 
clay  runs  high,  19  per  cent,  being  common.  This  causes  the  roads 
on  which  the  material  is  used  to  be  somewhat  muddy,  but  other- 
wise they  are  very  satisfactory.  These  roads  are  found  as  far  as 
4  miles  east,  3  miles  south,  21A  miles  west  and  3  miles  north.  No 
known  workable  deposit  is  known  nearer  than  2  miles  north,  4 
miles  east,  4  miles  south  and  3  miles  west. 

In  a  morainic  hill  in  the  north  central  part  of  section  5  (17  N., 

9  E.)  and  the  south  central  part  of  section  32  (18  N.,  9  E.)  is  a 
bed  of  gravel,  clay  and  sand  underlying  about  3  acres.  This  has 
been  determined  by  a  cellar  75  yards  northeast  of  the  pit,  where 
gravel  was  found  beneath  6  feet  of  clay,  and  a  dug  well  75  yards 
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farther  northeast,  where  gravel  was  reached  after  passing  through 
12  feet  of  clay.  Six  feet  of  stripping  under  common  circum- 
stances would  make  a  deposit  impractical ;  but  since  the  nearest  de- 
posits of  no  better  quality  are  several  miles  distant,  this  bed  can 
be  worked  with  profit  At  the  pit  the  depth  is  18  feet  and  the 
stripping  6  feet.  The  sizes  are  18  per  cent,  clay,  10  per  cent  fine 
medium  sand,  10  per  cent,  medium  sand,  10  per  cent  coarse  sand, 
20  per  cent,  roofing  pebble,  30  per  cent  gravel  and  2  per  cent 
boulder.  The  rock  percentages  are  85  limestone,  12  crystallines, 
2  shale  and  1  chert.  The  material  is  used  on  the  roads  for  3  miles 
north,  2  miles  east,  21^  miles  west  and  1  mile  south. 

Locations  for  dipping  have  been  tested  for  depth  by  the  trustee 
of  Harrison  Township  in  the  east  central  part  of  section  6  (17  N., 
9  E.),  where  17  feet  of  gravel  were  found ;  and  in  the  south  central 
part  of  section  10  and  the  northern  part  of  section  16  (17  N.,  9 
E.),  where  9  feet  of  material  wore  found.  The  extent  in  none  of 
these  cases  has  been  determined. 

For  this  congressional  township  10  cents  per  cubic  yard  is  the 
general  price. 

Because  of  the  scarcity  of  gravel,  in  the  central  portion  of  the 
civil  township,  Harrison,  and  the  central  and  western  portion  of 
Greensboro,  the  writer  would  suggest  that  the  cost  of  getting  the 
more  durable  road  metal,  limestone,  to  the  nearest  railroad 
switches,  be  considered. 

Toumship  16  North,  Ranges  9,  10,  11  and  Parts  of  8  and  IS  East, 

This  area  forms  a  rectangle  20  miles  long  from  east  to  west,  and 
C  miles  wide  from  north  to  south.  In  it  are  found  the  civil  town- 
ships of  Wayne,  Spiceland,  Franklin  and  Dudley.  With  excep- 
tion of  a  few  morainic  deposits,  all  of  the  gravel  of  economic  im- 
|X)rtanee  is  confined  to  the  bluffs,  terraces  and  flood  plains  of  Blue 
River  with  its  larger  tributaries,  Little  Blue  Biver  and  Flatrock 
Creek. 

Tn  the  south  central  part  of  section  5  (16  N.,  9  E.),  on  the 
land  of  ().  B.  Manlove,  is  a  deposit  in  the  flood  plain  of  a  tribu- 
tary to  Blue  River.  The  stripping  is  from  1  to  3  feet,  the  depth 
6  feet  above  water  level,  at  the  pit,  and  the  area  underlain  is  at 
least  Vj  acre,  where  Mr.  Manlove  has  tested  thoroughly  to  a  depth 
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of  5  feet  below  water  level.  These  tests  point  to  a  favorable  possi- 
bility for  *ehaiiiing,  which  I  think  will  be  the  more  satisfactory 
method  of  lifting  the  gravel  out  at  this  location,  on  account  of  the 
high  percentages  of  clay.  The  rock  composition  is  about  the 
average,  the  size  is  a  little  above,  and  the  oxidation  much  lower. 
The  per  cent,  of  clay  is  very  high,  which  makes  tlie  roads  muddy 
in  the  winter  and  dusty  in  the  smnmer.  This  material  is  used 
on.  the  roads  for  1  mile  north,  2  miles  south,  2  miles  west  and  1 
mile  east. 

A  similar  deposit  is  found  in  the  southeastern  corner  of  this 
same  socti<ni,  on  the  M.  Vandenbark  land.  The  extent  and  depth 
are  not  known. 

Some  30  feet  above  a  stream,  in  a  bluff,  on  the  Charles  Addi- 
son place,  in  the  southeast  quarter  of  section  29  (16  N.,  9  E.), 
beneath  3  feet  of  soil,  is  a  workable  deposit  of  gravel,  with  a  depth 
ranging  between  5  and  11  feet  This  deposit  contains  a  low  per 
cent,  of  fine  sand  and  clay.  The  size  is  a  little  above  the  average, 
and  the  oxidation  below.  The  rock  percentages  are  86  limestone, 
10  crystallines,  2  chert,  1  slate  and  1  shale.  The  material  is  put 
on  the  roads  for  4  miles  north,  4  miles  west,  2  miles  east  and  1 
mile  south.    These  roads  are  smooth,  hard  and  durable. 

In  the  eastern  part  of  Knightstown  7  or  8  acres  are  known,  by 
careful  tests,  to  be  underlain  by  gravel,  on  the  property  belonging 
to  the  I.  &  E.  St.  Ry.  Co.  These  tests  have  shown,  at  the  present 
pit,  which  is  situated  just  back  from  the  edge  of  the  bluff,  a  depth 
of  12  feet  and  a  hardpan  floor.  As  one  gets  farther  from  tihe 
bluff  edge,  the  gravel  bed  becomes  thinner  and  the  hardpan  floor 
comes  nearer  to  the  surface.  At  100  yards  the  bed  of  gravel  is 
2  feet  thick,  and  the  hardpan  floor  is  within  5  feet  of  the  surface. 
The  stripping  varies  from  1  to  ?]  feet.  The  quality  of  the  mate- 
rial is  a  little  above  the  average,  the  sizes  being  8  per  cent,  clay, 
15  per  cent,  fine  medium  sand,  17  per  cent,  medium  sand,  13  per 
cent,  coarse  sand,  30  per  cent,  roofing  pebble,  15  per  cent,  gravel 
and  2  per  cent,  boulder.  The  rock  composition  is  about  the  aver- 
age. About  250  cubic  yards  of  the  material  are  hauled  out  daily, 
for  use  as  ballast,  along  the  interurban  line. 

In  the  southwest  quarter  (»f  section  22  flO  N.,  9  E.),  Vi  ^J^^ilc 

♦Hee  page  324, 


456  REPOBT  OP  STATE  GEOLOGIST. 

from  the  river,  in  its  bluflFs,  is  a  bed  of  gravel  on  the  property  of 
O.  Morris.  It  underlies  about  2,000  square  yards,  has  a  depth  of 
9  feet,  and  2^2  feet  of  stripping.  The  material  in  size,  rock 
percentages  and  durability  is  about  the  average  for  the  county. 

In  the  first  terrace  above  the  flood  plain  of  Blue  River  in  the 
north  central  part  of  section  22  (16  N.,  9  E.),  is  a  bed  of  gravel 
beneath  2^^  feet  of  surface,  with  a  thickness  of  9  feet,  and  an 
extent  over  a  considerable  area,  as  is  seen  by  a  ditch,  which  is. in 
this  terrace  for  a  distance  of  400  yards  north  with  its  bottom  in 
the  gravel.  The  mean  size  of  two  samples  gives  about  the  average 
for  the  county.  The  rock  percentages  are  the  average.  The  ma- 
terial is  used  on  the  roads  for  1  mile  south,  IV^  mil©  west,  3  miles 
east  and  ^/4  mile  north. 

In  sections  11  and  15  (16  N.,  9  E.),  an  abundance  of  gravel  is 
known  to  exist  in  the  bluffs  of  Blue  River.  Small  pits  have  been 
opened  at  various  points,  and,  in  general,  contain  material  very 
similar  to  that  described  in  the  two  preceding  paragraphs. 

On  the  farms  of  Earl  Moffitt,  in  the  northeast  quarter  of  section 

1  (16  N.,  9  E.),  and  that  of  B.  Reese,  in  the  west  central  part  of 
section  6  (16  N.,  10  E.),  are  a  few  of  a  number  of  workable  de- 
posits in  the  bluffs  of  Duck  Creek.  These  beds  occur  beneath 
from  1  to  3  feet  of  surface,  and  are  25  feet  deep.  The  sizes  of 
the  material  are  6  per  cent,  clay,  17  per  cent  fine  medium  sand, 
13  per  cent,  medium  sand,  14  per  cent,  coarse  sand,  30  per  cent, 
roofing  pebble,  18  per  cent,  gravel  and  2  per  cent,  boulder;  the 
rock  percentages  are  86  limestone,  9  crystallines,  2  shale,  2  chert 
and  1  slate;  and  the  oxidation  is  about  the  average.  This  mate- 
rial makes  smooth  and  durable  roads. 

A  deposit  of  gravel  and  sand  is  found  on  the  property  of  Samuel 
Hoover,  in  the  northwest  quarter  of  section  4  (16  N.,  10  E.), 
along  a  small  tributary  to  Blue  River.  It  has  a  depth  of  9  feet 
to  water  level,  and  an  unknown  depth  below,  a  stripping  of  from 

2  to  6  feet^  and  an  extent  of  2  acres.  The  mean  of  two  samples 
gives  about  the  average  size  for  the  county.  A  deposit  containing 
material  very  similar  to  this  of  the  Hoover  place  is  found  on  the 
property  of  Theodore  Applegate,  1  mile  due  east  of  Spiceland. 
The  amount  of  gravel  is  not  known. 

A  Avorkr.hle  deposit,  from  which  2,000  cubic  yards  of  gravel  are 
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taken  for  the  roads  annually,  is  found  in  the  central  eastern  part 
of  section  18  (16  K,  10  E.).  The  stripping  is  from  1  to  3  feet 
and  the  extent  about  5,000  square  yards.  The  size  is  below  the 
average  and  the  oxidation  above. 

In  the  southeastern  comer  of  section  19  (16  N.,  10  E.),  on  the 
land  of  G.  Hammond,  about  4  acres  of  a  kame,  which  rises  about 
45  feet  above  the  adjacent  region,  are  underlain  by  a  bed  of  un- 
stratified  gravel,  hardf^an  and  fine  sand  in  about  equal  propor- 
tions. The  depth  ranges  from  10  to  30  feet,  and  the  stripping 
from  2  to  4  feet  The  average  of  2  samples  of  the  gravel  shows 
15:  per  Gent  clay,  12  per  cent,  fine  medium  sand,  13  per  cent, 
medium  sand,  15  per  cent,  coarse  sand,  20  per  cent  roofing  pebble, 
and  25  per  cent,  gravel.  The  rock  percentages  are  85  limestone, 
10  crystallines,  2  chert,  2  shale  and  1  slate.  About  1,600  cubic 
yards  are  used  in  the  annual  building  and  repairing  of  roads  for 
2^  miles  north,  2  miles  east,  2^  miles  south  and  2  miles  west. 
These  roads  are  well  packed  and  smooth,  but  the  high  amount  of 
clay  makes  them  somewhat  muddy  in  the  winter.  Within  a  ra- 
dius of  ^  a  mile,  a  number  of  these  kames  are  seen,  which  un- 
doubtedly contain  more  or  less  gravel. 

Several  small  deposits  are  found  along  a  tributary  of  Little  Blue 
River  in  the  southwest  quarter  of  section  29  (16  N.,  10  E.). 
One  of  these  is  on  tlie  E.  M.  Hinshaw  place,  where  a  gravel  of  a 
rather  fine  quality  is  found  in  the  bluff. 

In  the  western  part  of  section  33  and  the  eastern  part  of  32 
(16  N.,  10  E.),  are  a  number  of  low  parallel  ridges,  which  are 
100  feet  wide,  from  300  to  1,000  feet  long  and  about  15  feet 
hifirh,  at  the  fresK 

Several,  which  have  been  opened  on  the  farms  of  E.  Green- 
street  and  John  IMcFnrland,  were  found  to  be  composed  largely  of 
gravel,  sand  and  clay;  and  by  making  some  investigation,  with 
a  post  auger,  some  very  fine  gravel  beds  have  been  opened.  These 
contain  from  1  to  3  feet  of  stripping,  and  are  from  4  to  12  feet 
deep.  The  size  of  the  material  is  10  per  cent  clay,  18  per  cent, 
fine  medium  sand,  10  per  cent  medium  sand,  20  per  cent,  coarse 
sand,  25  per  cent  roofing  pebble,  25  per  cent,  gravel  and  5  per 
cent  boulder;  the  rock  percentages,  85  limestone,  10  crystallines, 
2  shale,  2  chert  and  1  slate ;  and  the  oxidation  below  the  average. 
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The  material  is  sold  at  15  cents  per  cubic  yard,  and  is  used  in 
building  and  repairing  roads  for  1  mile  north,  2^2  miles  east,  31/^ 
miles  south,  and  %  mile  west.  These  roads,  in  general,  arc  in 
good  condition. 

Going  east  and  northeast  from  Dun,reith  no  other  deposits 
except  very  small  ones  are  found  until  the  bluffs,  terraces  and 
flood  plains  of  Flatrock  Creek  are  reached. 

In  the  bluffs  of  Flatrock  Creek,  on  the  farms  of  D.  M.  Brown, 
in  the  northeast  quarter  of  section  36  (16  N.,  10  E.),  and  T.  S. 
Nugen,  in  the  northeast  quarter  of  section  25  (16  N.,  10  E.),  are 
some  deposits,  each  of  which  underlies  several  acres,  with  from  1 
to  8  feet  of  stripping,  which  rapidly  increases  as  it  gets  farther 
from  the  bluff  face.  The  depths  range  between  9  and  12  feet. 
The  rock  composition  is  about  the  average,  the  size  of  the  material 
a  little  below,  and  the  amoimt  of  oxidation  above.  From  these 
deposits  the  roads  are  built  and  repaired  for  4  miles  east  and  2Y? 
miles  west. 

A  similar  gravel  for  size,  rock  percentages  and  oxidation  is 
found  in  the  bluffs  of  Flatrock  Creek,  from  20  to  40  feet  above 
the  stream,  on  the  L.  Butler  property,  in  the  northeast  corner  of 
section  12  (16  N.,  10  E.),  and  the  northwest  corner  of  section  7 
(16  N.,  11  E.).  The  extent  is  not  well  determined,  but  it  is 
known  that  for  40  rods  both  up  and  down  stream  from  this  point 
groundhog  diggings  and  other  excavations  show  more  or  less 
gravel  to  be  present  in  the  bluff.  The  depth  will  average  about  8 
feet,  and  the  stripping  from  I/2  to  7  feet.  A  section  shows: 
(a)  Stripping  2  feet,  (b)  gravel  8  feet,  (c)  clay  1  to  2  feet,  (d) 
gravel  10  feet.  This  material  is  used  on  the  roads  for  4  miles  east 
and  2V2  niilos  west. 

In  the  nortliwest  part  of  section  7  (16  N.,  11  E.),  on  the  land 
belonging  to  the  Shute  heirs,  is  a  small  bed  of  gravel  beneath 
from  1  to  2  feet  of  surface.  The  quality  of  the  material  is  about 
the  average,  and  it  is  used  on  the  roads  for  1  mile  north,  4  miles 
east,  2l/>  miles  west  and  V>  mile  south. 

Besides  this  deposit  and  some  creek  gravel  in  the  eastern  part  of 
section  31  (16  N.,  12  E.),  no  deposits  of  economic  importance  are 
kno'wn  cast  of  Flatrock  Creek.  The  well  records  in  general  show 
only  beds  of  a  few  feet,  at  most,  in  thickness.    Since  two  railroads 
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are  near  at  hand,  the  writer  would  suggest,  for  this  vicinity,  a 
crushed  limestone,  shipped  to  the  most  convenient  railroad  switch. 
This  could  probably  be  done  for  what  it  costs  to  haul  the  gravel  for 
4  miles,  and  when  in  addition  to  this  the  greater  durability  of  the 
limestone  is  taken  into  consideration,  it  will  very  likely  be  the 
cheaper  road  metal. 

DELAWARE  COUNTY. 

Area  in  square  miles 395 

Population  In  1000 49,624 

Miles  of  public  roads 800 

Miles  of  Improved  roads 000 

Percentage  of  roads  improved 75 

Miles  improved  with  gravel 600 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $1,000* 

Total  original  cost  of  improved  roads $600,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

Miles  of  improved  roads  (gravel)  built  in  1905 2 

First  Improved  roads  built 1858 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 5 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority J.  E.  Davis,  County  Auditor 


^No  roads  have  been  improved  under  the  present  law.  All  arc  township  roads 
or  abandoned  toll  roads.    The  cost  of  |1,000  per  mile  is  estimated. 

This  county  lies  east  of  Madison,  north  of  Henry,  south  of 
Grant  and  Blackford,  and  west  of  Randolph  and  Jay.  Its  shape 
is  that  of  a  rectangle,  21  miles  long  from  north  to  south,  and  19 
miles  wide  from  cast  to  west  The  northeastern  fourth  is  crossed 
by  the  Mississincwa  llivcr,  which  flows  in  a  northwesterly  direc- 
tion; and  the  central  by  the  White  River,  flowing  from  east  to 
west.  In  the  channels  of  these  streams,  as  well  as  some  tributaries, 
the  Niagara  limestone,  of  the  Silurian,  comes  to  the  surface. 

Some  very  pronounced  moraines  are  found  in  this  county,  from 
which  a  large  portion  of  the  gravel  is  obtained.  The  continuation 
of  the  terminal  moraine  of  southern  ^Randolph  and  northern 
Henry  is  also  found  in  the  southern  part  of  this  county.  The 
eastern  portion  is  traversed  by  the  Union  City  moraine,  and  the 
northeastern  corner  by  the  Mississinewa.  There  is  a  very  well 
developed  eskar,  east  of  Royprfon. 

•See  i»nifo  JLT. 
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The  transportation  is  extra  good.  Intersecting  at  Muncie  and 
extending  in  all  directions  are  the  Cleveland  Division  of  the  Big 
Four;  the  Lake  Erie  and  Western;  the  Chicago,  Cincinnati  and 

DELAWARE   COUNTY. 
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Louisville;  and  the  Ft.  Wayne,  Cincinnati  nnd  Louisville.  Be- 
sides these,  the  Chicago,  Indiana  and  Eastern  from  the  northwest 
and  three  interiirban  traction  lines,  two  ninninf^  west  and  one 
north,  have  their  terminals  in  Mnneie. 
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Although,  as  in  counties  heretofore  mentioned,  numerous  gravel 
deposits  are  found  in  the  bluffs,  terraces  and  flood  plains  of 
streams,  the  larger  per  cent  of  the  workable  deposits  are  located 
in  the  morainic  ridges  and  hills.  For  size  the  morainic  material 
has  brought  the  average  above  that  of  central  Indiana ;  an  average 
sample  showing  13  per  cent,  clay,  13  per  cent,  fine  medium  sand, 
11  per  cent,  medium  sand,  14  per  cent  coarse  sand,  26  per  cent 
roofing  pebble,  20  per  cent,  gravel  and  3  per  cent,  boulder.  The 
average  for  rock  percentages  is  87  limestone,  9  crystallines,  2 
shale,  1  chert,  and  1  slate,  with  a  small  amount  of  sandstone  and 
a  few  other  rock?. 

Gravel. 

The  Five  Southern  Miles  of  Township  22  North j  Ranges  9,  10, 

1.1,  and  Part  of  8  East. 

This  area  consists  of  95  square  miles  and  is  located  along  the 
northern  boundary  of  the  county.  The  gravel  deposits  are  found, 
for  the  most  part,  along  the  Mississinewa  and  its  larger  tributaries, 
and  the  morainic  ridge  of  the  southeastern  portion.  Smaller  de- 
posits are  found  along  Big  Pipe  and  Kirkwood  creeks  in  the 
western  part. 

On  the  farms  of  W.  Milholand  and  J.  W.  Harris  is  located, 
in  the  flood  plains  on  either  side  of  Big  Pipe  Creek,  in  the  north- 
east quarter  of  section  25  (22  N.,  8  E.),  a  rather  extensive  bed 
of  gravel  below  the  groimd-water  level.  Although  careful  tests 
have  not  been  made  to  ascertain  the  exact  extent  or  depth  it  is 
known  to  underlie,  beneath  from  2  to  4  feet  of  surface,  at  least  2 
or  3  acres,  and  probably  considerable  more.  The  gravel  is  of  a 
good  quality,  being  unoxidized  and  of  a  fair  size.  The  rock  per- 
centages are  80  limestone,  16  crystallines,  2  shale,  1  slate  and  1 
chert  Almost  all  of  the  material  that  is  used  on  the  roads  in  the 
western  part  of  the  civil  township,  Washington,  is  obtained  by  dip- 
ping from  this  bed. 

In  the  northeast  quarter  of  section  7  (22  X.,  0  E.),  gravel  has 
been  found  beneath  water  level  in  the  flood  plains  of  Kirkwood 
Creek  by  ditching.     It  is  reported  to  be  of  good  quality. 

Besides  these  two  locations  mentioned,  both  of  which  will  re- 
quire careful  testing  before  any  machine  can  be  set  for  dipping. 
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no  others  of  economic  importance  are  known  going  east,  until 
sections  12,  13  and  24  (22  N.,  9  E.)  are  reached. 

On  the  Frank  Tieplinger  property  in  the  central  western  part  of 
section  12  (22  N.,  9  E.),  and  on  that  of  S.  llichard  in  the  central 
part  of  section  12,  are  gravel  deposits  in  the  bluifs  and  flood  plains 
of  the  Mississinewa.     The  former  bed  outcrops  for  20  rods  up 
and  down  the  river  and  for  200  yards  back  from  the  pit.     The 
depth  to  water  level  is  8  feet,  and  the  stripping  is  from  14  to  2^/^ 
feet    It  grades  into  sand  at  places.    The  second  is  a  very  limited 
deposit  and  is  not  workable.     Its  depth  is  6  feet  and  stripping 
from  1  to  3  feet.     The  sizes  of  these  materials  are  above  the 
average,  being,  as  is  shown  from  the  mean  of  three  samples,  11  per 
cent,  clay,  7  per  cent,  fine  medium  sand,  8  per  cent,  medium  sand, 
4  per  cent,  coarse  sand,  13  per  cent,  roofing  pebble,  49  per  cent, 
gravel  and  8  per  cent,  boulder.    The  rock  percentages  are  84  lime- 
stone, 14  crystallines,  1  shale  and  1  chert;  and  the  oxidation  is 
considerably  below  the  average.     For  road  use  the  material  is 
stony,  but  is  very  durable,  and  if  the  coarser  material  will  be  used 
for  the  base  and  the  finer  for  a  dressing,  the  roads  will  be  smooth, 
hard  and  very  satisfactory. 

Below  ground-water,  in  the  flood  plain  of  a  tributary  to  the 
Mississinewa,  on  the  Dollie  Ginn  place  of  section  13  (22  N.,  0 
E.),  a  depth  of  14  feet  of  gravel  of  a  fair  quality  is  said  to  exist, 
but  the  extent  has  not  been  tested. 

On  the  place  of  S.  Miller,  in  the  east  central  part,  of  section  24 
(22  N.,  9  E.),  is  a  flood  plain  deposit  below  water-level,  of  work- 
able extent  and  depth.  The  stripping  is  2  feet,  the  size  average 
and  rock  percentage?  are  80  limestone,  16  crystallines,  2  chert, 
1  slate  and  1  shale.     The  oxidation  is  nothing. 

All  along  the  Mississinewa,  as  we  advance  east,  workable  depos- 
its are  found  in  the  flood  plains,  terraces  and  bluffs.  Much  of  the 
material  is  a  little  above  the  average  for  size.  In  the  southwest 
quarter  of  section  22  (22  N.,  10  E.),  on  the  property  belonging  to 
Robert  Smith,  are  about  2  acres  known  to  be  underlain  with  from 
5  to  14  feet  of  gravel,  beneath  2  feet  of  surface.  The  material 
is  about  average  in  rock  composition,  and  is  a  little  above  in  size. 
It  is  used  in  building  and  repairing  for  2  miles  north,  l^/o  iTiiles 
south,  IVij  miles  east  and  1  mile  west. 
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In  a  kame  in  the  southwest  part  of  section  31  (22  N.,  11  E.), 
a  workable  amount  of  gravel  is  found  on  the  land  belonging  to  the 
Dudelston  heirs.  This  deposit  of  gravel,  clay  and  sand,  is  covered 
with  from  1  to  6  feet  of  surface,  and  is  35  feet  deep.  The  ma- 
terial is  of  an  average  size,  and  has  a  rock  composition  of  84  per 
cent,  limestone,  13  per  cent,  crystallines,  1  per  cent,  chert,  1  per 
cent  shale  and  1  per  cent,  slate.  The  color  is  brown  at  the  top  and 
gray  at  the  bottom,  and  the  amount  of  weathering  is  somewhat 
below  the  average. 

Along  the  Mississinewa  in  the  terraces  and  flood  plains  of  this 
civil  township,  Niles,  large  deposits  are  known  to  exist,  as  has 
been  indicated  by  post  auger  holes,  ditches  and  other  excavations. 

In  the  flood  plain  of  a  small  stream  on  the  D.  B.  Moore  prop- 
erty, in  the  northwest  quarter  of  section  16  (22  N.,  11  E.),  is  a 
deposit  below  ground-water  level,  which,  by  rough  tests,  seems  to 
be  workable.  The  depth,  where  worked  and  tested,  is  20  feet  and 
the  stripping  3  feet.  The  material  is  of  exceptional  quality  for 
wearing  and  packing,  the  latter  being  due  to  a  calcareous  clay. 
The  sizes  and  rock  percent^ages  are  about  average.  1,500  cubic 
yards  of  the  material,  which  has  been  taken  out  with  a  *gravel 
excavator,  are  put  onto  the  roads  annually,  for  2  miles  south,  SY2 
miles  east,  l^A  miles  north  and  2  miles  west.  The  distance  this 
material  is  hauled  to  the  east  shows  the  need  of  road  material  in 
the  northeast  comer  of  the  county.  Since  random  tests  along 
Estey  Creek  have  given  no  further  locations  for  setting  a  dipping 
machine,  on  account  of  too  much  clay,  the  author  would  suggest  a 
careful  inquiry  into  the  endless  chain  process,  which  will  wash  tlie 
gravel  to  a  certain  extent,  and  thus  can  be  use<l  where  the  dipping 
machine  can  not  lie. 

In  the  southeast  and  southwest  quarters  of  section  33  (22  N., 
11  E.),  on  the  places  of  J.  T.  Black  and  Samuel  Gregory,  in  a 
ridge  extending  more  or  ]e?8  broken,  southwest  to  Muncie,  is  a 
large  deposit  of  gravel,  sand  and  clay  beneath  from  1  to  5  feet  of 
stripping.  The  length  of  the  bed  is  undetermined,  but  seems,  as 
has  been  learned  by  several  pits  and  other  excavations,  all  of 
which  show  a  very  similar  material,  to  be  V>  mile  lonir  and  200  feet 
wide.     The  depth,  at  the  pit,  is  30  feet.     A  section  shows:     (a) 

*See  page    324. 
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Stripping  5  feet,  (b)  a  brown  gravel  somewhat  below  the  average 
in  size  5  feet,  (c)  a  grayish  brown  gravel  a  little  above  the  aver- 
age for  size  10  feet,  (d)  a  gray  material  above  the  average  for 
size  10  feet.  The  rock  percentages  are  80  limestone,  16  crystal- 
lines, 2  chert,  2  shale  and  1  slate.  The  clay  of  this  material, 
which  is  about  15  per  cent.,  is  a  kind  of  fine  calcareous  conglom- 
erate, which  makes  a  most  excellent  packing  material.  The  gravel, 
even  in  the  pit,  is  so  cemented  together  by  this  substance,  that  it 
comes  down  in  great  masses,  which  have  to  be  broken  apart. 
2,000  cubic  yards  are  used  in  the  annual  building  and  repairing 
of  roads  for  2  miles  east,  2  miles  north,  1  mile  west  and  %  mile 
south.    These  roads  are  very  durable,  smooth  and  hard. 

In  the  western  portion  of  section  86  (22  N.,  11  E.),  for  about 
y^,  mile  along  a  tributary  to  the  Missisainewa,  the  flood  plain 
close  to  the  stream  has  been  tested  and  found  to  be  underlain  with 
about  10  feet  of  gravel  which  is  covered  by  2^  feet  of  surface. 
At  three  places  the  material  has  been  ^pumped  out.  The  sizes  are 
15  per  cent  clay,  10  per  cent  fine  medium  sand,  5  per  cent  me- 
dium sand,  10  per  cent,  coarse  sand,  20  per  cent  roofing  pebble 
and  40  per  cent  boulder.  The  rock  percentages  are  about  the 
average  and  the  oxidation  nothing.  700  cubic  yards,  at  a  cost  of 
40  cents  per  cubic  yard,  are  used  in  the  annual  building  and  re- 
pairing of  roads  for  1  mile  south,  1  mile  east,  21/4  miles  north 
and  %  mile  west  The  high  per  cent  of  clay  makes  the  road 
somewhat  muddy  in  the  winter,  but  otherwise  the  material  is  very 
good. 

For  the  northeastern  comer  of  the  civil  township,  Niles,  where 
road  material  is  hauled  for  several  miles,  the  writer  would  suggest 
that  investigation  be  made  as  to  the  cost  of  getting  crushed  stone, 
which  is  much  more  durable  than  gravel,  to  the  nearest  railroad 
switch.  In  this  investigation,  the  results  of  the  IT.  S.  Road  Test- 
ing Laboratory  on  samples  of  rocks  from  various  parts  of  the  state 
may  be  helpful. 

2'oivnship  21  North,  Ranr/es  9,  10,  11,  and  a  Part  of  8  East, 

In  this  area  of  114  squa'-e  miles  the  greater  amount  of  the 
gravel  is  found  in  the  eastern  portion,  in  the  morainic  ridges, 
and  a  smaller  amount  in  the  flood  plains  and  terraces  of  the 
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Mississinewa  and  its  tributaries,  Jakes,  Mud,  Big  Kill  Buck, 
and  Kill  Buck  creeks. 

In  the  northwest  quarter  of  section  12  (21  N.,  11  E.),  on 
the  property  of  Kifer  Crua,  is  a  small  unworkable  bed  of  a  soft 
gray  gravel.  The  material  being  considerably  below  the  average 
in  size,  and  the  bed  only  4  feet  deep,  with  2  feet  of  stripping, 
the  deposit  is  impracticable  except  for  very  local  use. 

Another  small  bed,  which  is  beneath  the  water  level,  is  found 
in  the  flood  plain  of  a  tributary  to  the  Mississinewa,  in  the 
southwest  quarter  of  section  13  (21  N.,  11  E.),  on  the  places 
belonging  to  Qoorge  A.  Stafford  and  J.  A.  Triddle.  Since  the 
gravel  is  so  scarce  in  this  locality,  and  the  limestone,  either 
300  feet  north  or  south  of  this  location,  is  within  2  feet  of 
the  surface,  it  would  probably  pay  to  set  a  small  portable  *crusher. 

In  a  low  morainic  ridge  on  the  land  of  James  Dill,  in  the 
southwest  quarter  of  section  23  (21  N.,  11  E.),  is  a  bed  of 
gravel  beneath  ground-water  level  which  has  where  tested  a  maxi- 
mum depth  of  18  feet  and  a  minimum  of  7  feet.  The  extent  has 
not  been  determined,  and  the  quality  is  reported  to  be  very  good. 

Six  or  7  acres,  which  include  5  or  6  kames,  on  the  Thomas 
Ore  place,  in  the  west-central  part  of  section  35  (21  N.,  11  E.), 
were  found  to  be  underlain  by  gravel,  sand  and  clay.  The  pit 
walls,  on  which  2,000  square  yards  are  exposed,  show  a  depth  of 
from  18  to  38  feet  and  no  bottom;  a  stripping  of  from  2  to  7 
feet,  and  a  continual  grading  of  the  gravel,  sand  and  clay  into 
one  another,  3-6  being  gravel,  2-6  sand  and  1-6  clay.  The  size 
of  material,  rock  composition  and  oxidation  are  about  the  average 
for  the  gravel.  One  thousand  six  hundred  cubic  yards  at  a  cost 
ranging  between  15  and  20  cents  are  used  in  the  annual  building 
and  repairing  of  the  roads  for  2  miles  north,  3  miles  south,  6  miles 
east  and  l^  mile  west.  These  roads  are  hard,  smooth,  durable, 
and  give  good  satisfaction. 

On  the  farms  of  Greorge  A.  Stafford  and  E.  F.  Brammer,  in 
the  west-central  part  of  section  9  (21  'N.,  11  E.),  is  a  workable 
bed  of  gravel  and  sand  above  ground-water  level  which  has  a 
stripping  of  3  feet  and  a  depth  of  18  feet.  If  the  many  lenses 
of  sand  occurring  in  the  bed  can  be  worked  around  or  screened  off 

^For  output  and  cost  of  crushing  see  pa^^e  327. 
30— GeolofT. 
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the  rock  percentages  will  be  average  and  the  size  a  little  above. 
The  color  ranges  from  gray  at  the  bottom  to  brown  at  the  top,  and 
the  oxidation  about  average.  The  material  is  used  on  the  roads 
for  4  miles  east,  y^  ™il®  north,  ^^  mile  south,  and  I/2  ^^l©  west. 

On  the  first  terrace  above  the  flood  plain  and  in  the  flood  plain 
of  the  Mississinewa  River,  in  the  central  part  of  section  16  (21 
N.,  11  E.),  on  the  land  belonging  to  Joseph  Joegodlove,  are  about 
20  acres  underlain  by  gravel,  as  has  been  learned  by  post  auger 
holes  and  other  excavations.  At  the  pit  on  the  terrace  there  is  a 
depth  of  15  feet  and  a  stripping  of  2  feet.  The  size  of  the  mate- 
rial is  a  little  above  the  average.  The  material  of  the  flood  plain 
would  have  to  be  dipped,  which  would  hardly  pay  where  such 
a  large  quantity  of  good  gravel,  above  water  level,  is  available. 

In  the  continuation  of  the  same  glacial  ridge  which  stands  out 
very  conspicuously  above  the  adjacent  country  and  in  which  tlie 
large  deposits  on  the  Samuel  Gregory  farm  in  section  33  (22  N., 
HE.)  occurs  are  foimd  numerous  deposits  in  this  congressional 
township.  A  few  of  these  places  have  been  opened  on  the  farms 
of  L.  Adams,  in  the  southwest  quarter  of  section  19  (21  N.,  11 
E.)  ;  Wilson,  Payton  and  Reid,  in  the  southeast  quarter  of  section 
25  (21  N.,  10  E.),  and  Mrs.  Thomas  Pacy,  in  the  southwest 
quarter  of  section  86  (21  N.,  10  E.).  The  rock  compositions 
being  about  the  average  for  the  county,  there  being  no  bottom 
foimd  other  than  gravel,  and  a  very  abrupt  grading  of  the  gravel 
into  fine  sand  and  clay,  are  common  characteristics  of  all. 

At  the  Adame  pit,  the  stripping  is  2  feet^  depth  18  feet,  and  the 
size  a  little  below  tlie  average.  The  Wilson,  Payton  and  Reid 
pit  shows  from  1  to  5  feet  of  stripping,  a  depth  of  20  feet,  and 
a  size  considerably  below  the  average,  being  8  per  cent,  clay, 
18  per  cent,  fine  medium  sand,  20  per  cent,  medium  sand,  25 
per  cent,  coarse  sand,  14  per  cent,  roofing  pebble,  13  per  cent, 
gravel,  and  2  per  cent,  boulder.  In  the  vicinity  of  the  Pasy 
pit,  the  ridge  becomes  very  pronounced,  being  about  70  feet  high, 
200  yards  wide,  and  having  a  hummocky  topography.  The  depth 
at  this  place  is  from  7  to  18  feet,  and  the  stripping  is  1  foot  at 
the  crest  of  the  ridge,  but  increases  to  0  feet  150  feet  from  the 
crest  along  the  slopes.  This  difference  in  stripping  is  due  to  the 
transporting  and  depositing  of  the  slope  wash  during  heavy  rains. 
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The  moan  of  two  samples  gives  the  following  sizes:  12  per  cent, 
clay,  7  per  cent  fine  medium  sand,  8  per  cent,  medium  sand,  14 
per  cent,  coarse  sand,  13  per  cent,  roofing  pebble,  36  per  cent, 
gravel,  and  10  per  cent,  bonlder. 

The  amount  of  gravel  that  can  be  obtained  from  this  morainic 
ridge  in  this  congressional  township  will  probably  be  several  hun- 
dred thousand  cubic  yards.  For  durability,  it  is  about  an  average, 
but  the  high  content  of  clay  generally  makes  the  roads  rather 
muddy  in  the  winter  and  dusty  in  the  sunmier. 

In  a  gentle  raise  in  the  southeast  quarter  of  section  22  (21  N., 
10  E.),  on  the  farms  of  Joseph  Sheets  and  Joseph  Pattonger,  is  a 
bed  of  gravel  which  underlies  about  3  acres  with  a  depth  ranging 
between  6  and  11  feet  and  no  bottom  found,  and  a  stripping  of 
from  1  to  3  feet.  The  size,  rock  composition  and  ajnount  of 
weathering  are  about  average.  This  material  is  used  in  building 
and  repairing  roads  for  3  miles  north,  3  miles  west,  2  miles  south, 
and  2  miles  east. 

In  a  low  hill  on  the  property  belonging  to  a  Mr.  Turner,  in  the 
northeast  quarter  of  section  16  (21  N.,  10  E.),  is  a  bed  of  gravel 
underlying,  as  rough  tests  indicate,  about  IY2  acres,  with  a  depth 
of  15  feet  and  a  stripping  ranging  between  4  and  8  feet.  The 
rock  percentages  are  about  average  and  the  size  a  little  above.  It 
is  used  on  the  roads  for  3  miles  north,  2  miles  east,  2  miles  south, 
and  3  miles  west,  and  gives  good  satisfaction. 

Between  the  central  and  north-central  parts  of  section  5  (21 
N.,  10  E.),  on  the  David  Eench  land,  is  an  unstratified  l)ed  of 
gravel,  clay  and  sand  in  a  morainic  hill  which  underlies  about 
2  acres.  The  depth  at  the  pit  is  from  8  to  12  feet  and  the 
stripping  ranges  between  1  and  6  feet.  The  rock  composition  is 
the  average,  and  the  size  is  above,  with  about  14  per  cent,  of 
clay. 

In  the  flood  plain  of  Mud  Creek,  Ixineath  from  2  to  3  feet  of 
surface,  on  the  farm  of  Mary  L.  (xarrard,  in  the  south-central 
part  of  section  6  (21  N.,  10  E.),  is  a  bed  of  gravel  apparently 
underlying  3  or  4  acres,  as  is  indicated  by  two  pits  250  yards 
apart,  and  other  tests.  The  depth  is  from  8  to  9  feet.  The  rock 
composition  is  about  average,  the  size  above,  and  the  oxidation 
below.     One  thousand  two  hundred  cubic  yards  are  used  in  the 
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annual  repair  and  building  of  roads  for  1^^  miles  north,  1% 
miles  east,  IV^  miles  south,  and  41/4  miles  west  The  material  is 
durable  and  makes  a  smooth  and  hard  road. 

In  the  flood  plain  of  Big  Kill  Buck  Creek,  on  the  farms  of 
William  Benidum,  in  the  southwest  quarter  of  section  11  (21  N., 
9  E.),  and  J.  W.  McCreary,  in  the  northeast  quarter  of  section 
16  (21  N.,  9  E.),  are  beds  of  gravel  beneath  water  level,  with  a 
depth  where  tested  of  25  feet.    The  extent  is  not  known. 

Possible  locations  for  dipping,  which  have  not  been  tested  as  to 
depth  or  extent  other  than  to  know  that  gravel  exists  beneath  the 
ground-water  level,  are  found  in  the  flood  plains  and  terraces  of 
Jakes  Creek  on  the  farms  of  Isaac  Brinhall  in  the  southwest  quar- 
ter of  section  26  (21  N.,  9  E.)  ;  of  George  McWilliams,  in  the 
east-central  part  of  section  27  (21  N.,  9  E.)  ;  of  Sarah  Smith,  in 
the  southeast  quarter  of  section  27  (21  N".,  9  E.)  ;  of  Samuel  Lee, 
in  the  northwest  quarter  of  section  27  (21  N.,  9  E.);  of  B. 
Miller,  in  the  northeast  quarter  of  section  28  (21  N.,  9  E.),  and 
of  Polk  Fuller,  in  the  northwest  quarter  of  section  28  (21  N., 

9  E.). 

On  the  gentle  valley  slope  of  Big  Kill  Buck,  120  yards  from 
the  stream,  are  3  or  4  acres  underlain  by  gravel,  as  shown  by 
rough  tests,  on  the  farm  of  Samuel  Bell,  in  the  southwest  quarter 
of  section  20  (21  N.,  9  E.).  The  depth  of  the  bed  is  11  feet  and 
the  stripping  is  3  feet.  The  sizes  of  the  material  are  12  per  cent, 
clay,  18  per  cent,  fine  medium  sand,  10  per  cent,  medium  sand, 

10  per  cent,  coarse  sand,  15  per  cent,  roofing  pebble,  30  per  cent, 
gravel,  and  5  per  cent,  boulder.  The  rock  percentages  are  about 
the  average  for  the  county.  At  a  cost  of  25  cents  per  cubic  yard 
this  material  is  used  in  building  and  repairing  roads  for  3  miles 
north,  21/2  miles  west,  Y^  mile  south,  and  2^/2  miles  east. 

Township  20  North,  Ranges  9,  10,  11,  and  Part  of  S  East. 

In  this  area  of  114  square  miles  are  a  large  number  of  small 
deposits  along  Mud  Creek,  Big  Kill  Buck,  White  River  and  its 
tributaries,  and  some  glacial  ridges  in  the  eastern  portions. 

Along  a  tributary  to  Big  Kill  Buck,  in  the  northeastern  quarter 
of  section  1  (20  N.,  8  E.),  on  the  place  belonging  to  I.  Perry,  is 
a  small  bed  of  gravel,  beneath  from  1  to  4  feet  of  surface,  which 
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has  a  depth  of  7  feet  The  rock  percentages  and  sbses  of  material 
are  about  the  average,  except  that  20  per  cent  is  clay,  which 
makes  the  roads  on  which  this  gravel  is  used  muddy  in  the  winter 
and  dusty  in  the  summer. 

In  the  bank  of  Mud  Creek  2  or  3  acres  are  underlain  by  gravel, 
sand  and  clay  in  the  northwest  quarter  of  section  10  (20  N.,  9 
E.),  on  the  Gteorge  McKinley  property.  The  depth  is  21  feet  at 
the  pit  and  the  stripping  from  2  to  4  feet  The  rock  composition 
is  about  an  average  for  the  county,  and  the  size  is  below  the 
average.  One  thousand  two  hundred  cubic  yards,  at  a  cost  of  26 
cents  per  cubic  yard,  are  put  on  the  roads  annually. 

Probably  26,000  cubic  yards  of  gravel  are  available  on  the  J.  K. 
Compton  land  in  the  northeast  quarter  of  section  22  (20  N.,  9 
E.).  The  amount  of  surface  underlain  is  about  1  acre,  the  depth 
is  21  feet  and  the  stripping  is  4  feet.  The  rock  composition  is 
average  and  the  size  of  material  is  a  little  below. 

A  large  deposit  of  gravel  is  found  in  the  bluff  of  Mud  Creek, 
200  yards  from  the  stream,  on  the  farm  of  Stanley  Eussey,  in 
the  northwest  quarter  of  section  13  (20  N.,  9  E.).  The  area 
underlain  is  about  4  acres,  as  is  indicated  by  the  exposure  of  a  200 
square  yard  cross  section,  a  well  at  a  house  300  yards  away  that 
is-  in  22  feet  of  gravel,  and  post  auger  holes. 

The  stripping  at  the  pit  is  from  1  to  3  feet  and  the  depth  is 
10  feet.  The  rock  percentages  are  average,  the  size  is  above,  and 
the  oxidation  below.  One  thousand  two  himdred  cubic  yards  at 
26  cents  per  cubic  yard  are  used  in  the  annual  repair  and  building 
of  roads  for  6  miles  north,  1/2  ^^1©  ^ast,  %  ^ilo  south,  and  1  mile 
west.    These  roads  are  hard,  smooth  and  durable. 

In  the  northeast  corner  of  section  26  (20  N.,  9  E.),  on  the 
place  of  Nathan  Williams,  is  a  bed  of  gravel  beneath  from  1  to 
6  feet  of  surface,  with  an  average  rock  composition  and  size  of 
material.     The  extent  and  depth  were  not  learned  by  the  writer. 

A  deposit  which  is  likely  workable  is  found  in  a  bluff  of  White 
River  on  the  property  belonging  to  Mary  Allison,  in  the  north- 
west quarter  of  section  18  (20  N.,  10  E.)  Three  hundred  square 
yards  of  material  are  exposed  on  the  pit  walls,  which  show  a 
depth  of  10  feet,  a  stripping  ranging  from  2  to  8  feet,  a  rock 
composition  of  about  the  average,  with  14  per  cent,  of  clay,  a  size 
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of  material  which  is  below  average,  and  an  amount  of  oxidation 
that  is  above.  Roads  on  which  the  material  has  been  used  are 
dusty  in  the  summer  and  rather  muddy  in  the  winter. 

On  the  Joseph  Sutton  land  in  the  southwest  quarter  of  section 
32  (20  N.,  9  E.),  is  one  of  a  number  of  kame  deposits  that  are 
found  in  this  vicinity.  The  material  is  of  average  quality,  with 
exception  of  a  high  content  of  clay.  It  sells  for  10  cents  per 
cubic  yard  and  is  hauled  but  a  short  distance  because  of  other 
pits. 

In  the  northwest  corner  of  section  1  (20  N.,  10  E.),  on  the 
farms  of  AV.  Sherry  and  J.  Doggeth,  are  pits  in  the  prominent 
morainic  ridge  which  extends  northeast  from  near  Muncie.  At 
these  pits  the  material  is  high  in  fine  medium  sand,  which  is  sal- 
able at  this  location  for  concrete  work  in  Muncie.  The  amount  of 
stripping  is  5  feet  and  the  depth  is  20  feet.  The  sizes  for  the 
latter  pit  are  about  the  average  and  for  the  former  below. 

A  small  deposit  above  ground-water  level  is  found  in  the  south- 
central  part  of  section  22  (20  N.,  10  E.),  on  the  property  belong- 
ing to  C.  R  Wall. 

In  the  south-central  part  of  section  27  (20  N.,  10  E.),  on  the 
Oliver  McConnell  laud,  beneath  2  feet  of  stripping,  is  a  small 
deposit  of  gravel,  clay  and  sand  all  commingled,  which  has  a 
depth  of  8  feet.  Because  of  inavailability  and  a  high  per  cent 
of  clay  this  material  has  a  veiy  local  use. 

About  3  or  4  acres  on  the  Sherman  Whitney  place  in  the  south- 
west corner  of  section  20  (20  X.,  10  E.),  are  underlain  by  a  bed 
of  gravel  having  from  4  to  8  feet  of  stripping  and  a  depth  of  18 
feet.  This  is  a  moniinic  deposit  and  the  material  is  unstratified, 
with  a  high  amount  of  clay,  which  makes  muddy  roads  in  the 
wet  season.  Otherwise  the  material  is  of  a  good  size  and  little 
weathered.     The  rock  percentages  arc  almost  average. 

Several  small  locations  are  found  on  and  near  the  W.  M.  Heaton 
farm,  in  the  northwest  quarter  of  section  26  (20  N.,  10  E.).  The 
depth  at  an  old  pit  is  12  feet  and  stripping  lyo  feet.  The  ma- 
terial is  about  the  average  for  rock  composition  and  a  little  below 
for  size.     Tlie  color  is  brown  and  the  oxidation  high. 

Three  or  four  acres  in  the  flood  |)lain  of  the  White  River  in  the 
southeast  (juartcr  of  section  25   (20  N.,  10  E.),  are  underlain 
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beneath  2V^  feet  of  surface,  with  a  bed  of  stratified  gravel, 
which  has  been  worked  to  a  depth  of  12  feet  and  no  bottom 
found.  The  rock  composition,  size  of  material  and  oxidation  are 
about  the  average,  with  exception  of  only  having  G  per  cent  of 
clay.  The  roads  on  which  this  gravel  is  used  are  smooth  and 
durable. 

On  the  place  belonging  to  Jane  Cecil,  in  the  northwest  quarter 
of  section  30  (20  N.,  10  E.),  are  beds  of  gravel  in  kames  which 
beneath  from  l/^  to  3  feet  of  surface  underlie  about  2  acres,  as 
rough  tests,  such  as  post  auger  holes  and  the  withering  of  crops 
in  dry  weather,  indicate.  This  gravel  often  grades  into  sand  and 
clay.  At  the  pit  the  depth  is  10  feet  and  the  size  of  material  and 
rock  composition  are  about  an  average.  This  material  packs  well 
and  is  durable. 

On  the  Ray  Cecil  farm  in  the  southwest  quarter  of  section 
20  (20  N.,  10  E.),  is  a  bed  of  gravel  and  sand,  with  about  1  foot 
of  stripping  and  a  depth  of  15  feet.  From  the  pit  walls  and 
places  tested  back  from  the  pit,  about  3,500  square  yards  seem  to 
be  still  underlain  with  either  sand  or  gravel.  The  size  of  the 
gravel  is  above  the  average,  but  the  rock  percentages  are  82  lime- 
stone, 15  crystallines,  2  shale,  and  1  chert. 

By  screening,  a  workable  amoimt  of  gravel  may  be  found  on 
the  side  of  a  stream  valley  in  the  southwest  part  of  section  7 
(20  N".,  11  E.),  on  the  pro])ertv  l)elonging  to  John  Truett.  At 
the  pit  the  stripping  is  2  feet,  depth  from  6  to  20  feet,  rock  com- 
position and  size  of  material  about  average,  and  color  brown  and 
yellow.     Abrupt  grading  into  sand  is  very  characteristic. 

In  the  northwest  quarter  of  section  9  (20  N.,  11  E.),  on  the 
property  of  J.  Puntney,  beneath  from  2  to  0  feet  of  surface,  is 
an  area  of  about  1  acre  underlain  with  gravel  and  sand,  as  has 
been  learned  by  several  excavations.  At  the  pit  the  depth  is  10 
feet,  the  rook  com|X)sition  and  size  of  material  are  about  average, 
and  the  color  is  brown.  To  determine  the  exact  amount  of  gravel 
and  sand,  testa  by  pipe  driving  or  some  other  means  will  be 
necessary. 

In  the  southwest  corner  of  section  23  (20  N.,  11  E.),  and 
the  northwest  corner  of  section  20  (20  N.,  11  E.),  is  a  gravel  bed 
beneath  1  to  3  feet  of  surface,  which  has  a  rock  composition  of 
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about  the  average  and  a  size  of  material  considerably  below.  The 
color  is  brown  and  the  weathering  considerable.  The  extent  and 
depth  are  not  known. 

Northern  Four  Miles  of  Township  19  North,  Ranges  9,  10,  11, 

amd  Part  of  8  East. 

This  area  of  76  square  miles,  which  has  a  length  from  east  to 
west  of  19  miles  and  a  width  from  north  to  south  of  4  miles,  lies 
along  the  Henry  County  boundary.  Its  gravel  deposits,  which  are 
of  economic  importance,  are  found  for  the  most  part  in  morainic 
hills  and  ridges.  Only  bmall  beds  are  known  to  occur  in  the  bluffs, 
terraces  and  flood  plains  of  streams. 

For  14  of  ^  D^^lc  along  a  small  creek  in  a  ridge  in  the  north- 
central  part  of  section  13  (19  N.,  11  E.),  is  a  bed  of  gravel, 
sand  and  clay  which  has  been  dug  into  at  various  points.  On 
the  farm  of  Jane  Mills,  in  this  ridge,  is  a  pit  which  shows  from 
2  to  7  feet  of  stripping  and  a  depth  of  30  feet  The  mean  of  two 
samples  gives  the  average  for  the  county  with  exception  of  15  per 
cent,  clay,  and  the  rock  composition  is  also  about  average.  The 
color  is  from  gray  to  brown,  and  the  amount  of  weathering  a 
little  below  the  average.  One  thousand  cubic  yards  are  used  in 
the  annual  repair  and  building  of  roads  for  3  miles  east^  2  milevS 
south,  2V^  miles  west,  and  21/^  miles  north.  Otherwise  than  mak- 
ing the  roads  somewhat  muddy  in  the  wet  season  and  dusty  in  the 
dry  it  gives  good  satisfaction. 

On  the  farms  of  L.  Doddy,  in  the  southeast  and  that  of  George 
Keisling  in  the  southwest  quarter  of  section  3  (19  N.,  11  E.), 
and  W.  Sissel  in  the  southeastern  comer  of  section  4  (19  N., 
11  E.),  are  workable  deposits  of  gravel  which  alternate  with  sand 
and  clay.  They  all,  when  the  sand  is  screened  off,  have  an  average 
rock  composition,  an  average  size  of  material,  with  exception  of 
14  per  cent,  clay,  and  a  brown  color.  The  first  has  a  depth  of  11 
feet  and  the  second  15  feet. 

Along  a  stream  in  the  northwest  quarter  of  section  9,  on  the 
Jacob  Reese  place,  and  in  the  southeast  corner  of  section  9  and 
the  northeast  corner  of  section  16  (19  N.,  11  E.),  on  the  Lewis 
Keisling  farm,   are  several  very  fair  locations  for  gravel  pits. 
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These  have  been  tested  with  post  augers  and  other  excavations  and 
are  said  to  contain  a  good  quality  of  material. 

In  some  morainic  hills  and  ridges  beginning  in  the  northeast 
comer  of  section  19  (20  N.,  11  E.),  on  the  P.  H.  Chatman  farm, 
and  continuing  north  along  the  eastern  border  of  section  18  (20 
N.,  11  E.),  through  the  E.  Felton,  Jr.,  R.  Felton,  Sr.,  M.  Car- 
michael,  and  the  C,  H.  &  D.  Ry.  Co.  farms,  are  some  large 
deposits  of  gravel.  At  all  places  where  openings  have  been  made, 
the  gravel  grades  from  a  brown  at  the  top  to  a  grayish  brown 
7  or  8  feet  lower.  On  the  P.  II.  Chatman  place,  a  small  pit 
shows  a  depth  of  5  feet  and  no  bottom,  and  the  following  sizes  of 
material:  Eight  per  cent,  clay,  15  per  cent,  fine  medium  sand, 
20  per  cent  medium  sand,  30  per  cent,  coarse  sand,  15  per  cent, 
roofing  pebble,  and  12  per  cent  gravel.  The  depth  on  the  Felton, 
Jr.,  place  is  7  feet,  Felton,  Sr.,  8  feet,  Carmichael  10  feet,  and 
C,  H.  &  D.  30  feet  In  none  of  these  cases,  except  the  last,  has 
the  bottom  to  the  gravel  been  found,  and  the  deposit  at  no  place, 
except  at  the  last  mentioned,  has  been  thoroughly  opened  or  tested, 
but  as  numerous  excavations  indicate,  several  hundred  thousand 
cubic  yards  may  be  obtained  in  this  vicinity.  Of  course,  there 
will  be  some  clay  and  sand  to  contend  with,  but  this  probably  can 
be  screened  and  worked  around.  The  walls  of  the  C,  H.  &  D. 
pit  alone  show  over  1,000  square  yards  of  material  which  is  as 
coarse  or  coarser  than  the  average. 

In  kames  on  the  farms  belonging  to  George  Gibson,  of  the 
southeast  part  of  section  14  (19  N.,  10  E.),  and  James  Deaver, 
of  the  northeast  comer  of  section  23  (19  N.,  10  E.),  are  over 
100,000  cubic  yards  of  gravel,  mixed  more  or  less  with  sand 
and  clay.  At  a  pit  on  the  Gibson  place  the  stripping  is  from  1 
to  3  feet  and  the  depth  25  feet  Several  acres  of  the  hill  are 
known  to  be  underlain  by  either  gravel  or  sand.  The  color  of 
the  material  is  brown  to  gray,  and  the  sizes  are  6  per  cent,  clay, 
15  per  cent,  fine  medium  sand,  20  per  cent,  medium  sand,  25 
I)er  cent,  coarse  sand,  30  per  cent,  roofing  pebble,  3  per  cent, 
gravel,  and  1  per  cent,  boulder.  The  rock  ]x?rcenta^o^  nro  85 
limestone,  11  crystallines,  2  shale,  and  1  chert.  At  the  Deaver 
pit  the  stripping  is  from  1  to  3  feet  and  the  depth  30  feet,  but 
200  yards  from  the  pit,  in  the  same  hill,  of  8  or  9  acres,  is  12 
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feet  of  stripping  and  40  feet  of  gravel.  Also  at  other  places  on 
the  hill  the  gravel  is  known  to  underlie  the  surface.  The  sizes 
of  material  are  6  per  cent,  clay,  8  per  cent,  fine  medium  sand, 
8  per  cent,  medium  sand,  15  per  cent,  coarse  sand,  30  per  cent 
roofing  pebble,  and  33  per  cent,  gravel.  The  rock  percentages 
are  82  limestone,  16  crystallines,  and  2  shale.  Six  hundred  cubic 
yards,  at  a  cost  of  25  cents  per  yard,  are  used  in  the  annual 
building  and  repairing  of  roads  for  IY2  miles  north  and  1/4  mile 
east  These  roads  are  hard,  smooth,  and  are  more  durable  than 
the  average.  A  bottom  to  the  gravel  has  been  found  at  neither 
of  the  pits. 

In  the  northeastern  and  north-central  parts  of  section  17  (19 
N.,  10  E.),  are  morainic  deposits  on  the  places  of  S.  Flemming 
and  a  Mrs.  Flemming,  where,  as  various  openings  indicate,  60,000 
cubic  yards  of  gravel  could  probably  be  obtained  by  working 
around  hardpan  and  sand  masses.  The  rock  composition  is  about 
average  and  the  size  a  little  above. 

Probably  2  acres,  with  a  stripping  of  6  feet  at  a  minimum,  are 
underlaid  with  gravel  in  the  northwest  corner  of  section  4  (19 
N.,  10  E.),  on  the  property  belonging  to  William  Drisco.  The 
bed  is  8  feet  thick,  resting  on  a  fine  sand  bottom.  The  size  of 
material  and  rock  composition  are  about  the  average.  One  thou- 
sand five  hundred  cubic  yards,  at  a  cxyst  of  25  cents  a  yard,  are 
used  in  the  annual  repair  and  building  of  roads  for  2  miles  south, 
2  miles  north,  3  miles  east,  and  1^/4  miles  west.  This  material, 
with  its  heavy  stripping,  would  be  inavailable  if  it  was  not  for  a 
scarcity  of  gravel  to  the  north,  east  and  west. 

In  the  northeast  corner  of  section  8  (19  N.,  10  E.),  on  the 
Marion  Tuttle  farm,  is  reported  a  good  quality  of  gravel  with  a 
light  stripping.     Notliing  was  learned  as  to  extent  or  depth. 

A  bed  of  gravel,  with  only  a  few  feet  above  water  level  and 
an  insufficient  depth  beneath  for  dipping,  is  found  beneath  4  feet 
of  stripping  on  the  land  of  Jacob  Reynolds,  in  the  south-central 
part  of  section  6  (19  N.,  10  E.).  The  writer  would  suggest 
that  tests  he  made  for  the  endless  chain,  which  can  be  set  for  a 
shallower  bod  than  a  gravel  excavator. 

Gravel  is  found  in  morainic  hills  on  the  Irving  Moffett  place 
in  the  j^outh-central  part  of  section  2  (19  X.,  9  E.)^  and  that  of 
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Perry  Stewart,  in  the  northwestern  part  of  section  11  (19  N., 
9  E.).  A  pit  at  the  latter  shows  a  depth  of  8  feet  with  a  clay 
bottom,  and  a  stripping  ranging  between  2  and  5  feet.  The 
size  of  the  material  is  above  average  and  the  color  is  brown.  The 
amount  is  workable,  but  the  inavailability  makes  it  rather  im- 
practicable. 

In  a  lower  terrace  of  a  stream  in  the  southwest  corner  of  section 
14  (19  N.,  9  E.),  on  the  land  belonging  to  the  Cromer  heirs,  is 
a  bed  of  gravel  which  is  under  from  1  to  5  feet  of  soil,  and  has 
no  bottom  other  than  water.  Tests  have  been  made  for  a  few 
feet  beneath  water  level,  and  it  is  possible  that  a  location  for  dip- 
ping can  be  found.  The  size  of  the  material  is  average  and  the 
color  above  water  level  is  brown.  It  is  used  in  building  and  re- 
pairing for  3  miles  west,  2  miles  south,  2  miles  east,  and  2  miles 
north,  and  is  found  to  make  a  durable  road. 

Beneath  from  2  to  4  feet  of  surface  and  with  a  depth  of  10 
feet  where  known  are  beds  of  gravel  located  in  a  morainic  deposit 
in  the  southeastern  comer  of  section  17  (19  N.,  9  E.),  on  the 
farm  of  P.  Shoemaker,  and  in  the  northeastern  comer  of  section 
20  (19  N.,  9  E.),  on  the  Cyrus  Van  Matre  property. 

Rough  testa  indicate  about  4  acres  to  be  underlain  by  the  gravel, 
saiid  and  clay  which  grade  into  one  another.  At  pits  on  both 
places  the  rock  composition  is  found  to  be  about  average  and  the 
sizes  of  material  a  little  above. 

Deposits,  which  are  not  tested  as  to  depth  or  extent,  are  found 
in  the  east-central  part  of  section  24  (19  N.,  8  E.),  on  the  land 
belonging  to  Joseph  Prigg;  in  the  southeastern  corner  of  section 
18  (19  N.,  9  E.),  on  the  John  Branon  farm;  and  on  the  place  of 
Henry  Moreland,  in  the  northeast  corner  of  section  8  (19  N., 
9E.}. 

Morainic  ridges  and  kames  are  found  in  sections  5  and  G  iw 
which  there  are  a  mnnber  of  workable  deposits.  Among  these 
are  those  on  Joseph  Myers'  ])lace,  in  the  southeastern  corner  of 
section  6  (19  N.,  9  E.) ;  on  that  of  John  May,  in  the  north-central 
portion  of  section  5(10  X.,  9  E.),  and  on  the  farm  belonging  to 
Carrie  Fenwick,  of  the  northwest  quarter  of  section  5  (19  N., 
9  E.).  On  the  May  place,  the  i>it  walls  show  from  2  to  7  feet  of 
stripping  and  a  depth  of  12  feet  of  gravel.  The  size  and  quality 
of  the  material  is  about  average. 
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Limestone. 

Limestone  comes  to  the  surface  at  numerous  places  in  the  beds 
of  White  River  and  the  Mississinewa,  and  somewhat  in  the  larger 
tributaries.    The  rock  is  generally  hard  and  has  a  light  buflf  color. 

In  the  eastern  part  of  Muncie  is  located  two  small  crushing 
plants.  The  larger,  which  is  located  at  the  Mock  stone  quarry, 
crushes  on  an  average  100  cubic  yards  daily.  This  material  is 
used  for  the  most  part  on  the  streets  of  Muncie.  A  section  at  this 
quarry  is  as  follows : 


Section  at  the  Mock  Quarry  in  East  Muncie, 

Feet. 

1.  Yellowish  gray,  ferruginous,  and  thin  bedded  limestone 4 

2.  Gray,  thin  bedded,  fragmental,  and  somewhat  argillaceous  lime- 

stone    3 

3.  Blue,  fragmental  limestone 3 

4.  Gray,  thick  bedded,  somewhat  ferruginous  limestone 8 

Nos.  1  and  2  are  inferior  to  3  and  4,  being  softer  and  more 
brittle.    The  beds  of  No.  2  are  from  2^2  to  5^  feet  thick. 

The  amount  of  this  material  available  will  without  doubt  reach 
several  hundred  thousand  cubic  yards. 

Another  small  crushing  plant,  where  the  output  is  100  cubic 
yards  per  day,  is  located  in  the  southeastern  part  of  Eaton,  at  the 
Eaton  stone  quarry.  At  this  plant  25  men  are  employed  for  6 
months  of  the  year. 

A  section  at  the  quarry  shows  the  following: 


Section  at  the  Eaton  Quarry. 

Feet. 
^    Yellow  to  red  and  weathered  limestone (» 

2.     Porous,  hard,  and  blue  limestone 34 

The  beds  of  No.  2  vary  from  1  to  14  inches  in  thickness,  and 
are  free  from  clay.  This  stone,  where  used  in  the  vicinity  of 
Eaton,  is  giving  very  good  satisfaction,  being  much  more  durable 
than  the  gravel. 
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MADISOK'  COUNTY. 

Area  in  square  miles 460 

Population  in  1900 70,470 

Miles  of  public  roads 900 

Miles  of  improved  roads 325 

Percentage  of  roads  improved 36.1 

Miles  improved  with  gravel 325 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $3,500 

Total  original  cost  of  improved  roads $1,137,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $95 

Miles  of  Improved  roads  (gravel)  built  in  1905 14| 

First  improved  roads  built 1862 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 16 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Jos.  D.  Kinnard,  County  Auditor 

Madison  County,  with  Anderson  as  its  county  seat,  lies  south 
of  Grant,  west  of  Delaware  and  Henry,  north  of  Hancock,  and 
east  of  Hamilton  and  Tipton  Counties.  Its  surface  is,  in  the 
main,  an  undulating  till  plain.  White  River,  which  with  its 
numerous  tributaries,  drains  the  northern  three-fourths  of  the 
county,  traverses  the  southern  half  from  east  to  west. 

Three  geological  periods  are  represented  in  the  surface  rocks 
of  this  county,  viz.,  the  Niagara  limestone  of  the  Silurian,  the 
Pendleton  sandstone  of  the  Devonian,  and  the  glacial  drift  of  the 
Pleistocene.  The  Niagara  limestone  outcrops  at  numerous  places 
in  stream  beds,  some  of  which  are  found  *200  yards  below  the 
falls  at  Pendleton;  on  the  north  bank  of  Fall  Creek  north  of 
Alfonte;  at  a  quarry  two  miles  west  of  the  Anderson  courthouse; 
and  near  Frankton  on  Pipe  Creek.  The  Devonian  sandstone  oc- 
curs *in  the  lo\ver  edge  of  Pendleton,  at  the  foot  of  the  fall.  The 
drift  is  the  compact  till,  sand  and  gravel  that  cover  the  bed  rocks 
of  the  county. 

The  transportation  facilities  of  the  county  are  good.  The 
Michigan  Division  of  the  Big  Four  crosses  it  from  north  to 
south;  the  P.,  C,  C.  &  St.  L.  from  the  northeast  to  the  soutli- 
west;  the  Chicago  and  Southeastern,  near  the  center,  from  east 
to  west;  and  the  L.  E.  &  W.  the  northern  third,  from  east  to  west 

For  quality  of  gravel,  Madison  County  is  about  the  average 

*Rep.  Geol.   Snry.   Ind.,  1903,  page  426. 


MADISON        COUNTY. 


Fig.  30.  .Illuslrallng  the  distribution  of  road  niaierlula  in  MadlBOti  County. 
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for  central  Indiana,  but  in  amount  is  below.  For  limestone,  on 
the  other  hand,  it  ranks  among  the  very  first  in  both  quality 
and  amount.  The  principal  deposits  of  gravel  are  found  in  the 
bluffs,  terraces  and  flood  plains  of  the  main  streams,  such  as 
White  River,  Killbuck,  Fall  and  Pipe  creeks;  in  the  morainic 
ridges  and  hills,  such  as  those  south  of  Anderson  three  miles  and 
those  west  of  Chesterfield ;  and  in  the  old  valleys  in  the  vicinity  of 
Summitville,  that  have  been  deeply  filled  with  drift  and  are  now 
entirely  obscured. 

The  average  sizes  for  the  gravel  are  10  per  cent,  clay,  15  per 
cent,  fine  medium  sand,  15  per  cent,  medium  sand,  19  per  cent 
coarse  sand,  22  per  cent  roofing  pebble,  17  per  cent  gravel,  and 
2  per  cent,  boulder.  The  average  rock  percentages  are  84  lime- 
stone, 10  crystallines,  2  shale,  2  chert,  and  2  slate. 

Gravel. 

Northern  Five  Miles  of  Township  22  North,  Range  7  and  Parts 

of  6  and  8  East 

With  the  exception  of  the  deposits  in  the  old  filled  up  valleys 
and  the  terraces  and  flood  plains  of  Duck  Creek,  there  are  no 
workable  deposits  in  this  township. 

Tn  an  old  pre-glacial  valley,  that  has  been  filled  up  with  gravel, 
sand  and  clay,  and  in  which  Pipe  Creek  has  cut  its  channel,  arc 
gravel  beds  below  the  water  level  on  the  farms  belonging  to  J. 
W.  Hammilton,  in  the  northeast  quarter  of  section  26,  and  J. 
Ellsworth,  in  the  northwest  quarter  of  section  35  (22  N.,  8  E.). 
The  bed  on  the  former  place  was  tested  to  a  depth  of  35  feet  and 
no  bottom  to  the  cravol  was  found. 

A  small  quantity  of  a  very  sandy  gravel  is  found  on  the  J.  and 
S.  Eccles  place,  in  the  southwest  (juarter  of  section  10  (22  N.,  8 
E.).  Another  deposit,  which  is  said  to  be  l)elow  ground-water 
level  and  to  underlie  10  acres,  is  found  on  the  C.  M.  Leach  place 
of  the  same  quarter  section. 

Commencing  in  the  northeast  quarter  of  the  northeast  quarter 
of  section  7  and  extending  south  to  the  northeast  quarter  of  the 
northeast  quarter  of  section  IS,  and  here  forking,  the  one  fork 
extending  in  a  general  westerly  direction  for  1  mile  and  the  other 
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cast  into  the  central  part  of  the  northwest  quarter  of  the  north- 
west quarter  of  section  17  and  then  south  near  the  border  line  of 
sections  17  and  18,  until  the  northern  parts  of  sections  29  and 
30  (22  N.,  8  E.)  are  reached,  where  a  southeasterly  course  is 
taken  to  the  central  part  of  section  36,  is  an  old  stream  valley  ^/4 
mile  wide,  and  its  tributaries,  that  have  been  so  completely  filled  up 
with  gravel,  sand  and  clay  that  all  original  topographical  charac- 
teristics have  been  lost.  At  numerous  locations  general  tests  have 
indicated  that  the  gravel  is  in  sufficient  quantities  to  be  of  eco- 
nomic importance.  Some  of  these  locations,  where  pits  have  been 
operated,  are  found  on  the  H.  Trader  land  of  the  northeast  quar- 
ter of  section  7,  the  H.  Tomlinson  and  the  E.  Payne  places  of  the 
northeast  quarter  of  section  18  (22  N.,  8  E.),  on  those  of  H.  E. 
Vinson  and  F.  Vinson  of  the  southeast  quarter  of  the  same  section, 
O.  Griffe,  W.  Roseboom,  A.  Eoseboom,  and  D.  W.  Webster  of 
western  Summitville,  H.  McClam  of  the  northeast  quarter  of  sec- 
tion 25,  and  A.  E.  Harlan  of  the  southeast  quarter,  and  W.  A. 
Ellsworth  of  the  northeast  quarter  of  section  36  (22  N.,  7  E.). 
With  exception  of  the  first  three  pits,  which  are  above  the  ground- 
water level,  all  are  below  water  level.  At  the  Koseboom  pit  the 
depth  is  25  feet,  stripping  3  feet,  and  extent  workable.  The 
depth  at  the  Webster  has  been  found  to  be  30  feet,  the  stripping 
3I/0  feet,  and  the  extent  workable. 

The  average  of  three  samples  which  were  obtained  from  the  O. 
Grifl^e,  W.  Roseboom,  A.  Roseboom,  and  D.  W.  Webster  pits, 
shows  the  following  sizes  of  material :  Thirteen  per  cent,  clay,  12 
per  cent,  fine  medium  sand,  7  per  cent,  medium  sand,  12  per 
cent,  coarse  sand,  23  per  cent,  roofing  pebble,  29  per  cent,  gravel, 
and  2  per  cent  boulder.  The  rock  percentages  are  82  limestone, 
13  crystallines,  3  shale,  1  chert,  and  1  slate. 

The  amount  of  clay,  which  causes  the  material  to  pack  quickly 
and  keep  its  place  on  the  road,  and  the  unoxidized  condition, 
makes  this  one  of  the  best  road  building  gravels  of  the  county.  It 
is  used  on  the  roads  for  3  miles  north,  2  miles  west,  3  miles  east, 
and  3  miles  south. 

When  a  series  of  systematic  tests  have  been  made  in  this  old 
valley,  undoubtedly  a  large  amount  of  material  that  at  present  is 
unknown  will  be  found.    Where  the  clay  is  found  to  be  too  great 


BOAD  MATERIALS  OF  MADISON  COUNTY.  481 

or  the  depth  insufficient  for  the  *gravel  excavator,  the  endless 
chain  apparatus  should  be  carefully  considered.  Although  it  will 
not  lift  out  as  much  material  in  a  day,  it  can  be  operated  at  a 
lower  expense,  and  washes  out  a  portion  of  the  clay  and  dirt. 

Along  Duck  Creek  in  the  south  central  part  of  section  21  (22 
N.,  7  E.),  on  the  farms  of  M.  J.  Sullivan  and  J.  C.  Hull,  two 
locations  have  been  found  for  setting  a  gravel  excavator,  and  by 
general  tests  2  or  3  acres  to  be  underlain  with  gravel.  At  the 
pit,  where  gravel  has  been  thrown  out,  the  depth  is  20  feet  and  no 
bottom  found,  and  the  stripping  3  feet.  The  rock  percentages  are 
74  limestone,  19  crystallines,  3  shale,  3  chert,  and  1  slate;  and  the 
sizes  of  the  material  are  8  per  cent  clay,  12  per  cen.  fine  medium 
sand,  20  per  cent,  medium  sand,  25  per  cent,  coarse  sand,  25  per 
cent  roofing  pebble,  9  per  cent  gravel,  and  1  per  cent  boulder. 

Along  this  same  stream  gravel  is  known  to  occur  beneath 
ground-water  level,  on  the  W.  Tomlinson  property  in  the  north- 
central  part  of  section  28  (22  N.,  7  E.).  The  bottom  of  a  ditch 
for  several  rods  is  found  to  be  in  gravel,  below  ground-water  level, 
on  the  J.  W.  Call  place  in  the  northwest  quarter  of  section  10 
(22  IsT.,  7  E.).  A  small  deposit  of  gravel  is  found  in  the  south- 
central  part  of  section  34  (22  N.,  7  E.),  on  the  G.  Carver  land. 
The  extent  of  the  bed  is  small  and  shallow. 

Below  the  water  level  in  the  central  part  of  section  18  (22 
N.,  7  E.),  on  the  property  belonging  to  W.  Townsend,  a  work- 
able amount  of  gravel  is  found  beneath  8  feet  of  stripping.  The 
depth  of  the  deposit  is  10  feet,  and  rock  composition  and  sizes  of 
the  material  are  about  average.  Only  because  of  a  great  scarcity 
of  road  material  in  this  neighborhood  can  such  an  inavailable  de- 
posit be  considered  practicable. 

Located  under  3  or  4  acres  of  low  ground  and  beneath  the 
ground-water  level,  with  from  4  to  7  feet  of  stripping,  are  work- 
able gravel  beds  in  the  southeast  quarter  of  section  16  on  the 
Frank  Leisure  place,  and  on  that  of  P.  Shay,  in  the  northwest 
quarter  of  section  21  (22  N.,  6  E.).  These  rest  upon  clay  bot- 
toms; the  former  has  a  thickness  varying  lietween  4  and  15  feet, 
and  the  latter  about  15  feet.  The  quality  of  the  material  is 
about  average  in  both  size  and  rock  composition.     The  amount 

*See  pagre  324. 
31— €leoIoff7. 
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of  weathering  is  almost  nothing.  Pronounced  gradations  between 
the  gravel,  fine  sand  and  clav  are  often  met,  and  only  by  very 
earefnl  testing  can  locations  be  found  for  taking  the  gravel  out. 

For  the  parts  of  this  township  where  gravel  is  being  hauled 
2Y2  ^r  fi  miles,  it  will  Ik»  well  to  consider  the  availability  and  cost 
of  obtaining  crushed  limestone,  which  is  far  more  durable  than 
the  gravel.  At  both  the  Abbott  quarry,  li/>  miles  northeast  of 
Frankton,  and  the  Xicoscm  quarry  of  West  Alexandria,  very  fair 
qualities  of  r<X'k  for  road  building  purposes  are  found. 

Toiniship  22,  Range  7  and  Part  of  6  a^id  S  East. 

In  range  6  of  this  t-ownshi])  very  few  gravel  beds  of  economic 
importance  are  found.  The  only  two  being  used  are  in  the  north- 
east quarter  of  section  28  on  the  Henry  ^lyerly  farm,  and  on  that 
of  A.  and  L.  Funkhouse,  in  the  southeast  quarter  of  section  3G. 
The  fonner  bed,  which  is  in  the  Duck  Creek  flood  plain,  rests  on  a 
clay  l)ottom,  is  11  foot  thick  at  the  pit,  7  of  which  is  alx)ve  ground- 
water level  and  4  below,  and  has  a  stripping  of  2  feet.  Three 
acres  of  the  flood  plain  has  been  hastily  tested  and  are  known 
to  be  underlain  bv  irrave]  and  sand.  The  latter  bed  has  from  1 
to  3  feet  of  stripping,  a  thickness  at  the  pit  of  13  feet,  and  under- 
lies 2  or  3  acre^,  as  has  been  learned  through  very  general  tests. 
The  rock  percentages  of  both  of  these  gravels  are  about  the  aver- 
age, and  the  sizes  of  the  material  for  the  first  are  about  average, 
and  for  the  second  above.  Both  deposits  are  of  good  quality,  but 
the  merging  into  sand  and  clay  makes  the  regions  questionable  as 
to  amount  of  available  m'avel. 

In  the  blufl^s  of  Pi])e  PrtM^k,  on  the  farms  of  Alexander  Wise 
nnd  (\  and  N.  Quick  that  are  in  the  northeast  quarter  of  section 
31  (21  X.,  7  F.),  and  the  northwest  quarter  of  section  32  (21 
X.,  7  E. ),  is  a  l)ed  of  <»Tavel  tliat  ijives  a  cross  section  of  300  bv 
4  vards  in  the  pit  wall.  V>y  various  tests  it  is  known  to  extend 
l>ack  for  at  1(»ast  .*)()  yards  from  this  wall,  thus  giving  a  possible 
content  of  (M)J)i)0  cubic  yards.  No  bottom  has  been  found  to  this 
bed,  and  the  strij)])ii'g  is  from  1  to  3  feet.  In  some  places  the 
gravel  merger  into  Hue  sand.  The  sizes  of  tbe  material  are  8  per 
cent,  clay,  10  j)er  cent,  fine  medium  sand,  12  ])er  cent,  medium 
sand,   18  per  cent,   cnnrse  sand,   20  |H*r  cent,   roofing  i)ebble,   31 
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per  cent,  gravel,  and  1  per  cent,  boulder.  The  rock  jx^rcentagevS 
are  88  limestone,  8  crystallines,  2  chert,  and  2  slate.  Tlic  oxida- 
tion is  about  average.  This  material  is  used  for  5  miles  north  in 
the  annual  building  and  repairing  of  roads  which,  where  the  grad- 
ing and  ditching  at  the  sides  liave  been  ])roperly  done,  are  smcK>th, 
hard  and  durable. 

A  workable  amount  of  gravel  is  found  in  the  bluffs  of  Pipe 
Creek  on  the  farm  belonging  to  Daniel  Abbott,  in  the  southwest 
quarter  of  section  28  (21  X.,  7  E.).  This  l)ed  is  known  to  follow 
the  bluff  200  yards  and  to  extend  back  from  it  as  much  as  100 
yards,  but  with  a  great  increase  in  stripi)ing.  The  stripping  at 
the  bluff  face  where  the  pit  is  locatedis  2  feet^  the  depth  is  12  feet, 
and  the  bottom  is  clay.  The  rock  composition  is  average,  and  the 
sizes  of  the  material  are  12  per  cent,  clay,  10  per  cent,  fine  me- 
dium sand,  5  per  cent,  mediinu  sand,  10  per  cent,  coarse  sand, 
15  j)e#  cent,  roofing  pebble,  40  ]>er  cent,  gravel,  and  cS  jx^.r  cent, 
boulder.  Because  of  the  proper  amount  of  clay  and  coarseness 
this  material  makes  a  durable  road. 

Along  the  same  stream,  on  the  John  Little  land  in  the  south- 
west quarter  of  section  21  (21  N.,  7  E.),  is  a  deposit  of  gravel 
with  similar  j)hysical  characteristics  to  that  on  the  C.  II.  Gipe 
place.     This  material  is  used  for  0  miles  to  the  north. 

On  the  farm  of  (\  If.  Gi]>e,  in  the  northwest  (piarter  of  s(»ction 
22  (21  N.,  7  K.),  is  a  workable  bed  of  .">()  ])er  cent,  fine  sand  and 
50  per  cent,  gravel.  No  lM)ttom  has  been  found,  the  dej)th  is  15 
fei»t,  and  the  stripping  fn^m  2  to  i)  feet.  The  rock  composition, 
sizes  of  material,  excej)ting  fine  sand,  and  amount  of  weathering 
are  about  average. 

A  similar  de])osit  is  found  on  the  adja«'ent  farm  to  the  w^st 
belonging  to  G.  II.  Smith,  lien*  the  gravel  and  fine  sand  are 
known  to  underlie  S  or  !)  acres.  The  nianv  sudden  gradations  of 
the  gravel  to  fine  sand  recjuires  careful  testing  In^fore  opcuing 
a  pit. 

Beneath  from  2V->  to  4  feel  of  stripping  in  the  Hood  plain  of 
Pipe  Cr(X}k  on  the  ])lace  of  Albert  (rordcai,  in  the  south-c(»ntral 
part  of  section  *]  (21  X.,  7  K. ),  is  a  IkhI  of  gravel  which  has  been 
tested  to  a  dej)th  of  !(*>  feet  at  a  number  of  ])laces  over  an  area  of 
10  acres  and  no  l>ottom  found.  The  material  in  l)oth  size  and 
rock  composition  is  almost  average.     AlM)ut  2,000  cubic  yards  are 
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used  annually  in  building  and  repairing  roads  for  2  miles  north 
and  3  miles  west  These  roads,  where  properly  attended  to,  are 
smooth,  hard  and  durable. 

In  the  flood  plain  of  a  small  valley,  beneath  water  level,  is 
a  bed  of  gravel  on  the  farms  belonging  to  R.  E.  Beck  and  W. 
Cooper,  in  the  southeast  quarter  of  section  34  (21  N.,  7  E.). 
On  this  location  tests  were  made  with  an  auger  at  two  points  12 
rods  apart  which  showed  4  feet  of  stripping  and  4  feet  of  gravel, 
no  bottom  being  reached.  About  15  rods  from  a  line  connecting 
these  two  tests  is  a  ditch  with  its  bottom  in  the  gravel  for  several 
rods.  This  location  is  one  that  should  be  carefully  tested,  because 
of  the  great  scarcity  of  gravel  in  this  vicinity. 

In  the  northwest  quarter  of  section  1  (21  N.,  7  E.),  on  the  W. 
Heritage  and  Samuel  Phillips  farms,  in  an  old  filled  up  valley 
with  a  width  of  %  mile,  are  locations  for  dipping  beneath  from 
3  to  7  feet  of  stripping  and  with  depths  of  35  feet  No  Bottom 
has  been  found.  The  stripping  is  found  to  increase  rapidly  as  it 
gets  away  from  the  center.  The  extent  is  known  to  be  large, 
several  acres  having  been  tested  in  a  general  way  and  no  limits 
to  the  deposit  found.  The  rock  composition  is  about  the  average, 
but  the  sizes  of  the  material  are  a  little  below.  Twelve  per  cent, 
being  clay,  together  with  the  unoxidized  condition,  makes  this  a 
very  desirable  material  for  road  building  and  repairing. 

In  the  southeast  quarter  of  the  southeast  quarter  of  section 
24  (21  N.,  7  E.)  and  the  southwest  quarter  of  the  southwest 
quarter  of  section  19  (21  N.,  8  E.)  in  the  lower  terrace  and  flood 
plain  of  a  branch  to  Pipe  Creek,  telegraph  poles  and  cellars  are 
said  to  be  in  the  gravel.  The  main  part  of  the  gravel  is  beneath 
the  groimd-water  level. 

A  bed  of  gravel  and  fine  sand  merging  frequently  into  one 
another  underlies  several  acres  in  the  northwest  quarter  of  section 
31  (21  N.,  8  E.)  on  the  J.  Bronnenberg  place.  This  bed  rests 
upon  a  clay  bottom,  is  below  ground-water  level,  has  a  stripping 
ranging  between  2  and  4  feet  and  a  thickness  of  10  feet  The 
sizes  of  the  material  are  considerably  below  the  average. 

In  the  central  part  of  section  18  (21  N.,  8  E.),  on  the  lots  of 
Mrs.  D.  M.  Scott,  is  a  bed  of  gravel  and  tine  sand  in  the  terrace 
to  a  branch  of  Pipe  Creek.  It  underlies  about  5  or  6  acres,  has  a 
depth  of  4  feet  and  a  stripping  of  2^/^  feet     The  sizes  of  the 
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material  are  average  and  the  amount  of  weathering  high,  the 
colors  being  yellow  and  brown. 

Along  another  branch  of  Pipe  Creek  on  the  W.  M.  King  farm, 
in  the  southwest  quarter  of  section  29  (21  N.,  8  E.),  a  bed  of 
gravel  and  fine  sand  beneath  ground-water  level  has  been  found 
to  underlie  2  or  3  acres  in  the  flood  plain ;  but  as  to  depth,  nothing 
is  known. 

A  ditch  dug  across  the  farms  of  U.  C.  Vermillion,  S.  A.  Vermil- 
lion and  E.  R.  Dilts,  in  the  southeast  quarter  of  section  33  and 
the  southwest  quarter  of  section  34  (21  N.,  8  E.),  showed  gravel, 
more  or  less,  all  along  in  its  bottom.  This  area  would  be  an 
especially  good  one  for  testing  for  the  setting  of  a  gravel  excavator 
or  some  other  machine,  since  there  is  a  great  scarcity  of  road 
material  in  this  vicinity. 

Beneath  ground-water  level  and  in  the  flood  plain  of  a  branch 
of  Pipe  Creek  deposits  are  found  on  the  farms  of  P.  Hartman,  in 
the  northeast  quarter  of  section  8 ;  J.  B.  Schreiber,  in  the  north- 
west quarter  of  section  9 ;  R.  IT.  Zimmerman,  in  the  northeast 
quarter  of  section  9,  and  D.  Webster,  in  the  southeast  quarter  of 
section  4  (21  N.,  8  E.).  An  examination  of  that  on  the  Webster 
place  showed  from  2  to  5  feet  of  stripping  and  a  depth  of  18  feet 
without  any  bottom  being  found.  The  extent  has  not  been  well 
determined,  but  another  location  for  dipping  is  said  to  be  known. 
The  rock  percentages  are  about  average  and  the  sizes  of  the  ma- 
terial are  a  little  above,  there  being  13  per  cent,  of  clay  and  24  per 
cent  of  gravel.  These  sizes,  together  with  the  unoxidized  con- 
dition, makes  this  a  particularly  good  road  metal.  The  deposits 
on  the  other  farms  are  only  known  to  be  present,  depths  and  ex- 
tents not  being  known. 

Tovmshij}  20  North,  liange  20  and  Parts  of  6  wtid  8  East. 

A  gravel,  which  contains  much  sand,  is  found  on  the  B.  W. 
Scott  property  in  the  southwest  quarter  of  section  26  (20  N.,  8 
E.).  The  extent  of  the  bod  is  2  acres,  depth  11  feet  and  strip- 
ping from  1  to  3  feet.  The  material  is  only  suitable  for  very  light 
repair  work. 

In  the  east-central  part  of  section  22  (20  N.,  8  E.),  on  the  land 
of  I.  W.  Burton,  is  a  large  deposit  of  fine  medium  sand  to  coarse 
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sand  mixed  witli  a  fine  sand.     Roads  repaired  with  this  material 
are  sandy  and  not  durable. 

In  a  morainic  ridge  which  rnns  southeaiJt  and  southwest  from 
the  V.  J.  Pence  place  in  the  southeast  quarter  of  section  2  across 
the  N".  Fountain,  L.  Childs,  and  George  lleagy  farms  of  section 
11,  and  across  the  W.  W.  Uancock,  of  section  14,  and  cmto  the 
J.  Noland  and  L.  Xoland  property  of  the  southeast  quarter  of 
section  15  f  20  X.,  8  E.),  are  some  large  deposits  of  gi'avel. 

On  the  Xoland  place  the  gravel  extends  for  100  yards  north  of 
the  pit  to  where  a  dug  well  shows  a  depth  of  25  feet.  At  a  num- 
ber of  places  in  the  ridge  on  this  fann  gravel  is  known  to  he 
presents  At  the  pit  the  depth  is  14  feet  and  stripping  1  foot 
The  sizes  of  the  material  are  12  per  cent  clay,  10  per  cent  fine 
medium  sand,  5  per  cent  medium  sand,  15  jier  cent,  coarse  sand, 
35  per  cent,  roofing  pebble,  22  ])er  cent,  gravel,  and  1  per  cent, 
boulder.     The  amount  of  oxidation  is  about  the  average. 

By  dug  well  records,  post  holes,  and  ])lowing,  Mr.  Heagy  has 
found  on  his  farm  the  area  underlain  with  gravel  and  sand  to 
range  from  70  to  200  yards  in  width  and  to  be  500  yards  long. 
At  his  pit  the  depth  of  the  deposit  is  20  feet  an<l  the  stripping 
from  1  to  *5  feet  The  mean  of  two  samj^le^j^  gives  the  following 
sizes  of  the  material :  Eight  per  cent  clay,  12  j)er  cent,  fine 
medium  sand,  12  per  cent,  medium  sand,  11  ])er  cent,  coarse 
sand,  22  per  cent,  roofing  pebble,  and  35  per  cent,  gravel.  About 
1,100  cubic  yards  of  this  material  are  used  in  the  annual  building 
and  repairing  of  roads. 

Workable  deposits,  with  similar  material,  are  reported  on  the 
Pence  and  Childs  places.  Without  doubt  a  hundred  thousand 
cubic  yards  of  gravel  might  1k^  obtained  from  this  ridge. 

In  the  blufl^  of  Kilbuck  Creek,  in  the  southeast  quarter  of  sec- 
tion 10  (20  X.,  8  E.),  on  the  William  Fountain  farm,  several 
acres  arc  known  to  be  underlain  with  gravel  and  fine  sand,  merg- 
ing into  one  another.  The  strip])ing  is  from  1  to  4  feet  and  the 
depth  over  10  feet.  The  <]uality  is  similar  to  that  on  the  J.  and 
L.  Xoland  farm. 

Along  a  branch  of  Kilbuck  Creek,  on  the  Jacob  Maynard  farm 
in  the  southeast  (piarter  of  se<*tion  5  and  the  L.  Johnson  in  the 
southeast  quarter  of  se<!tion  7  (20  X.,  8  E. ),  gravel  has  Inx^n 
found  to  underlie  the  surface,  but  extent  and  depth  are  not  known. 
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A  deposit  of  gravel,  fine  sand  and  clay  are  found  with  all  kinds 
of  gradations  betvveen  them  beneath  from  2  to  8  feet  of  surface  in 
the  southeast  quarter  of  section  10  (20  X.,  8  E.),  on  the  land  of 
John  Tappen.  Tlie  depth  is  18  feet  at  the  pit.  Although  8  or  9 
acres  are  underlain,  it  is  verv  questionable  as  to  the  workability, 
on  account  of  fine  sand  and  clay.  Something  like  3,000  cubic 
yards  are  used  in  building  and  rejmiring  the  roads  for  5  miles 
nortli,  4  miles  west,  and  3  miles  east. 

In  the  l>lufl^  of  Kilbuck  on  the  pr()])erty  Monging  to  11.  Cawa- 
day  in  the  southwest  qiuirtor  of  section  31  (20  N.,  8  E. ),  is  a  l)cd 
of  gravel  12  feet  thick  and  underlying  from  1  to  4  feet  of  soil  at 
the  pit.  Four  hundred  yards  north  of  the  pit  is  another  opening 
in  the  blufl^,  which  shows  a  similar  material.  Tliis  indicates  a 
possible  connection  and  a  large  amount  of  gravel.  The  sizes  of  the 
material  are  Ixdow  the  average  and  the  oxidation  a  little  higher. 

Mingled  with  considerable  sand  and  clay  is  a  gravel  deposit  in 
the  southwest  quarter  of  section  31  (20  >J.,  8  E.),  on  the  place* 
of  A.  Forkner.  At  the  pit  the  stripping  is  from  3  to  6  feet  and 
the  depth  from  7  to  15  feet.  The  area  underlain  is  2  or  3  acres, 
but  the  sand  and  clay  are  so  great  that  the  deposit  can  hardly  be 
termed  workable. 

There  are  no  gravel  deposits  that  are  being  used  in  range  7 
of  this  t4>\vnship,  and  only  two  hn^ations  that  are  at  all  promising. 
One  (►f  thcj^e  was  found  in  digging  a  ditch  on  the  11.  Cawaday  and 
J.  C'awaday  farm  in  the  southwest  qunrter  of  section  15  (20  X., 
7  E.).  Besides  fin<ling  a  few  inches  of  gravel  in  the  bottom  of  the 
ditch,  no  tests  were  made  as  to  dej)th  or  extent.  Another  was 
found  in  drilling  a  well  on  the  ]>roporty  of  T.  F.  Lee  in  the  north- 
east quarter  of  section  15  (20  X.,  7  E.).  The  drillers  claimed  a 
depth  of  40  feet  of  gravel,  but  the  eonnniiiutcMl  condition  in  which 
the  material  was  bailed  (Kit  made  it  almost  im[)osj5ible  to  tell  nnich 
alxMit  the  Quality. 

On  the  bluff  of  Pij)e  Creek,  underlying  2  or  3  acres,  is  a  bed  of 
gravel,  fine  sand  and  clay  merging  into  one  another,  in  the  south- 
west quarter  of  section  1  (20  X.,  (>  E.),  on  the  land  l)elonging 
to  J.  W.  Benetield.  Tlu*  thickness  is  7  feet  and  the  stri])ping  2Vi» 
feet.  The  rock  comj)Ositinn  and  size  of  tho  matt^rial  are  average, 
and  the  amount  of  weathering  a  little  above.     A  similar  deposit 
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is  found  on  the  S.  Lister  place  in  the  southeast  quarter  of  section 
2  (20  N.,  6  E.).    The  extent  is  not  determined. 

Along  a  small  tributary  to  Pipe  Creek  in  the  northeast  quarter 
of  section  14  (20  N.,  6  E.),  on  the  farm  of  Noah  Richwine,  is 
a  workable  bed  of  a  small-sized  gravel  underlying  about  6,000 
square  yards,  as  very  general  tests  with  a  post  auger  have  shown. 
The  stripping  is  3  feet  and  the  depth  undetermined.  A  still 
smaller  material  is  found  on  the  Z.  Beckwith  place  in  the  northeast 
quarter  of  section  20.  It  is  too  fine  for  anything  other  than  very 
light  local  repair  work. 

A  workable  deposit  in  the  bluff  of  White  River  is  located  on 
the  farms  of  I.  E.  McClintock  in  the  southeast  quarter  of  section 
36,  and  of  M.  J.  Wise  in  the  southwest  quarter  of  section  36  (20 
N.,  6  E.).  At  the  pits  the  depth  is  15  feet  and  stripping  IY2 
feet.  The  rock  composition  is  about  average,  the  sizes  of  the 
material  a  little  below,  oxidation  somewhat  higher,  and  durability 
'slightly  lower.  On  various  farms  along  White  River  gravel  is 
known  to  underlie  the  terraces  and  bluffs,  but  careful  tests  have 
not  been  made  to  learn  the  depth  or  extents  Several  small  pits 
have  been  opened,  and  among  these  is  one  on  the  John  Wise  prop- 
erty, in  the  southeast  quarter  of  section  33  (20  K".,  6  E.),  where 
gravel  of  an  average  quality  is  obtained. 

Toumship  19  North,  Range  7 ,  avd  Par'ts  of  6  and  8  East. 

An  ex-trustee  of  the  civil  township  of  Stoney  Creek  says  that 
10  acres,  in  the  flood  plain  of  a  small  creek,  on  the  places  of  S. 
Wright  and  L.  Aldred  in  the  southeast  quarter  of  section  21  (19 
N.,  6  E.),  have  been  carefully  tested  and  are  known  to  be  under- 
lain with  about  10  feet  of  gravel,  which  is  beneath  the  ground- 
water level  and  is  covered  with  2^/2  feet  of  stripping.  For  sizes 
of  the  niatc^rial,  10  per  cent,  is  clay,  15  per  cent,  fine  medium 
sand,  15  per  cent,  medium  sand.  20  per  cent,  coarse  sand,  20  per 
cent,  roofing  pebble,  19  per  cent,  gravel,  and  1  per  cent,  boulder; 
and  the  rock  composition  is  about  the  average.  This  material  is 
pumped  out  with  a  gravel  pump  and  is  used  in  Iniildinc^  and  re- 
pairing the  roads  for  several  miles  about  These  roads  are,  in 
general,  smooth  and  durable. 
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An  average  sized  material  is  found  on  the  farms  of  Susan  Wise 
in  the  northeast  quarter  of  section  3  (19  N.,  6  E.),  and  D.  W. 
Kemp  in  the  southeast  quarter  of  section  1  (19  N.,  6  E.).  The 
quantity  of  either  deposit  is  probably  workable.  On  the  N.  Eyan 
place  in  the  southeast  quarter  of  section  1  (19  N.,  6  E.),  is  a  de- 
posit beneath  from  2  to  5  feet  of  stripping,  and  with  a  depth  of 
12  feet  The  extent  is  not  known.  The  size  of  the  material 
and  rock  composition  are  about  the  average. 

Five  feet  of  gravel  underlying,  with  from  2  to  5  feet  of  strip- 
ping, a  surface  of  several  acres  is  found  in  the  southwest  quarter 
of  section  5  (19  N.,  7  E.).  The  bottom  of  the  bed  is  clay.  Very 
noticeable  changes  from  gravel  to  fine  sand  are  often  met  with. 
The  sizes  of  the  material  and  rock  percentages  are  about  the  aver- 
age. Heavy  stripping  and  a  shallow  bed  makes  this  deposit  rather 
inavailable. 

On  the  property  of  E.  W.  Wilson  in  the  northeast  quarter  of 
section  9  (19  N.,  7  E.),  is  an  exposure  of  gravel  and  fine  sand 
showing,  more  or  less,  for  400  yards  in  the  bluffs  of  White  Eiver. 
Probably  one-half  of  the  material  is  fine  sand  and  one-half  gravel. 
The  depth  at  the  pits  is  about  14  feet  and  the  stripping  from  2 
to  7  feet.  The  color  of  the  material  is  brown  and  red,  the  rock 
composition  about  average,  and  the  size  of  the  material  a  little 
above.     On  the  road  this  material  packs  well  and  is  durable. 

A  workable  amount  of  gravel  is  found  on  the  J.  W.  Sansberry 
land  in  the  southwest  quarter  of  section  10  (19  N.,  7  E.),  but  it  is 
so  commingled  with  sand  and  clay  that,  for  the  present,  it  is  not 
a  practicable  deposit. 

In  the  bluff  of  ^^^lite  Eiver,  under  from  2  to  5  feet  of  strip- 
ping and  resting  on  a  clay  bottom,  is  a  bed  of  gravel  underlying 
about  4,000  square  yards  in  the  northeast  quarter  of  section  10 
(19  N.,  7  E.),  on  the  J.  H.  Hatter  property.  The  rock  compo- 
sition is  about  average,  but  the  sizes  of  the  material  are  far  below 
the  average,  and  the  amount  of  weathering  is  high.  These  char- 
acteristics, together  with  the  freciuent  gradations  into  fine  sand 
and  clay,  make  the  deposit  rather  undesirable. 

Another  bluff  deposit  is  found  in  the  northwest  corner  of  section 
12  (19  N.,  7  E.),  just  north  of  the  bridge.  A  cross  section  of 
450  square  yards  is  seen  in  the  pit,  which  shows  a  stripping  rang- 
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ing  between  3  and  6  feet  and  a  depth  of  15  feet.  The  quality  is 
a  little  above  the  average,  for  a  deposit  above  ground-water  level, 
the  sizes  of  the  material  being  somewhat  above  the  average  and 
the  oxidation  less.  This  material  is  used  in  the  repair  and  build- 
ing of  roads  for  as  far  as  6  miles  north. 

In  a  morainic  ridge  running  almost  north  and  south  through 
section  35  and  into  the  southern  part  of  section  26  (19  N.,  7  E.), 
are  at  least  several  hundred  thousand  cubic  yards  of  available 
gravel.  A  number  of  openings  have  been  made  in  this  ridge, 
among  which  are  those  on  the  Thomas  McC^ollough  property  in 
both  the  northwest  and  southwest  quarter  of  section  35,  on  the  S. 
Orbaugh  place  in  the  southwestern  part  of  the  same  section,  and 
the  H.  Soyl^ert  in  the  northwestern.  The  liig  Four  Ily.  Co.'s  pit 
is  in  the  south  central  portion  of  soctiou  20  (19  N.,  7  E.).  All 
of  these  deposits  are  largely  unstratified,  being  made  up  of  a  hete- 
rogeneous mass  of  gravel,  clay  and  tine  sand.  Because  of  this 
careful  investigating  should  be  done  before  opening  up  a  pit.  The 
stripping  ranges  from  1  to  10  feet,  and  the  depth  from  8  to  25 
feet  The  gravel,  excluding  fine  sand,  is,  in  general,  about  the 
average  for  size. 

Another  morainic  bod  is  found  on  the  property  of  W.  Ilarme- 
son  in  tlie  northeast  quarter  of  section  25  (19  N.,  7  E.).  It,  also, 
is  a  commin«:le(l  mass  of  aravel,  fine  sand  and  dav.  This  bed 
has  a  clay  bottom,  a  depth  of  7  feet,  a  stripping  of  from  2  to  3 
feet,  and  the  sizes  of  the  material  are  alKMit  the  average.  The 
amount  of  material  is  not  detennined. 

In  the  northwest  corner  of  section  H  (19  N.,  8  E.),  on  the  land 
belonging  to  K.  McFarland,  is  a  large  workable  deposit  in  the 
stream  bluff.  Tliis  deposit  continues  on  north  across  the  road 
and  onto  the  next  farm,  following  the  bluff'  150  yards.  It  also 
follows  the  bluff  south  for  some  distance.  The  de])tli  is  15  foot 
and  the  stripping  from  2  to  (>  feet.  Kxcluding  large  masses  of 
fine  sand  and  hardpan,  the  sizes  of  the  material  are  a  little  above 
the  average. 

Along  a  stream  on  the  G.  A.  Sims  land  in  the  northeast  (piar- 
ter  of  section  2  (19  N.,  8  E.),  arc  several  workable  l>eds  of  grav(»l. 
A  pit,  in  one  of  these,  shows  a  thickness  of  10  feet,  and  a  stripping 
ranging  between  1  juid  3  fc^et.     The  rock  ]x^rcentages  and  durn- 
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bilitv  arc  alniut  the  averaco  aiul  the  sizes  of  the  material  are  a  lit- 
fie  above. 

Two  or  *^  acrefj,  in  the  northwest  (piarter  of  section  11  (19  i^., 
8  E.),  on  the  \V.  B.  Hronnenber^  place,  are  underlain  by  a  de- 
posit of  gravel  and  fine  sand,  which  very  frequently  grade  ab- 
ruptly into  one  another.  The  strip])ing  is  from  1  to  4  feet,  and 
the  depth,  at  the  pit,  is  25  feet.  The  rock  composition  is  alx>ut 
the  average,  and  the  sizes  of  the  material  are  7  per  cent,  clay,  or 
fine  conglomerate,  12  per  cent,  fine  medium  sand,  10  per  cent., 
medium  sand,  20  per  cent,  coarse  sand,  20  per  cent^  rcxifing  pebble, 
29  per  cent,  gravel  and  2  y)er  cent,  boulder.  The  clay  is  made 
up  of  minute  particles  of  gravel  with  an  almost  pure  calcium  car- 
Ixmate  matrix,  whicli  makes  the  best  cement  that  is  found  in 
gravel.  This  cement  causes  the  gi'avel  to  ])ack  very  quickly,  thus 
forming  a  hard  and  smooth  road,  and  one  on  which  the  gravel  is 
not  working  oflF  at  the  sides. 

From  the  blufi^s  and  terraces  of  the  White  River  on  south  for 
several  miles  numerous  gi*avel  beds,  above  ground-water  level,  arc 
known  to  exist,  and  road  material  is  hauled  onlv  short  distances. 
Openings  in  some  of  these  <leposits  have  been  made  on  the  places 
of  Afartin  Bryant  in  the  north  centra? part  of  section  2r],  of  Amos 
Kodson  in  the  east  central  part  of  sc»cti(m  34,  of  Gray  and  Wil- 
liamson in  the  south  central  part  of  section  0,  of  Samuel  Ilughel  in 
the  central  part  of  section  17,  and  of  a  Air.  Ileckman  in  the  south 
central  part  of  --.ection  7  (19  X.,  8  E.).  Witli  a  largo  portion 
of  this  ^ravj^  the  greatest  difticulty  is  the  fineness,  and  conse- 
quently high  amount  of  weathering.  A  coarse  gravel  will  stiind 
the  heavier  traffic  far  lietter  than  the  fine. 

Tender  from  1  to  r>  feet  of  strii)])ing,  and  with  a  de])tli  of  *]0 
feet,  at  the  pit,  is  a  be<l  of  oin'-third  gravel  and  two-thirds  clay  and 
fine  sand  on  the  Af.  Tousey  lots  in  the  south  central  part  of  sec- 
tion 7  (19  X.,  S  E.).  The  amount  of  surface  underlain  is  al>out 
2  acres,  as  is  seen  from  various  digirings;  l>ut  the  size  being  con- 
sideraldv  Ixdow  the  average  and  tliere  Ix^ine*  so  much  fine  sand 
and  clay  to  contend  with,  the  deposit  could  not  well  he  operated, 
if  it  was  not  for  su])plying  considerable  sand  for  concrete  work  at 
Anderson. 

On  the  land  belonginir  to  ilrs.  .7.   II.  Stanlev  in  the  southeast 
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quarter  of  section  18  (19  ISt.,  8  E.),  is  a  bed  of  gravel  underlying 
several  acres,  with  a  stripping  of  from  2  to  4  feet,  and  a  depth 
of  11  feet.  The  rock  composition  is  average,  and  the  sizes  of 
the  material  are  above.  About  1,000  cubic  yards  are  used  in  the 
annual  repair  and  building  of  the  roads,  which  are  smooth,  hard 
and  durable.  Other  workable  deposits  with  an  average  size  ma- 
terial are  found  in  the  bluff  of  White  Kiver  on  the  S.  Allen  farm 
in  the  southeast  quarter  of  section  17,  and  the  Bronnenberg  land 
in  the  southwest  quarter  of  section  6  (19  N.,  8  E.). 

Along  the  bluffs  of  a  small  stream,  on  the  W.  A.  Forkner  prop- 
erty in  the  southwest  quarter  of  section  23,  and  that  of  E.  Gus- 
tin  in  the  northeast  quarter  of  section  26  (19  N.,  8  E.),  are  gravel 
and  fine  sand  beds,  which,  as  has  been  learned  by  crude  tests, 
underlie  5  or  6  acres.  At  the  pits  the  stripping  is  from  1  to  3 
feet,  the  depth  about  12  feet,  and  the  sizes  of  the  material  and  rock 
composition  about  average,  if  the  fine  sand  and  clay,  into  which 
the  gravel  often  merges,  be  excepted.  Another  deposit  is  known 
to  exist  on  the  land  belonging  to  E.  R.  Williams,  in  the  east  cen- 
tral part  of  section  34  (18  N.,  8  E.).  Depth  and  extent  are  not 
known. 

Township  18  and  Part  of  11  North,  Kaiige  7  and  Parts  of  6 

and  8  East, 

Abundance  of  gravel  is  found  in  the  bluffs  of  Fall  Creek.  Pits 
have  been  opened  in  Township  18  North,  Range  8  East,  in  the 
bluffs  on  the  farms  of  H.  Cummins  in  the  north\\i^st  quarter  of 
section  2,  D.  Keesling  in  the  southeast  quarter  of  section  3,  E. 
Hodson  in  the  northwest  quarter  of  section  11,  J.  Rent  and  J. 
Franklin  in  the  northwest  quarter  of  section  15,  J.  Rector  of  the 
northeast  quarter  of  section  16,  and  Z.  Mustard  in  the  north  cen- 
tral part  of  section  18. 

The  Cummins  deposit  is  workable,  has  a  depth  of  14  feet,  and 
from  2  to  6  feet  of  stripping.  The  sizes  of  the  material  and 
rock  percentages  are  about  the  average. 

The  Keesling  deposit  is  workable  and  is  made  up  of  a  very 
splendid  quality  of  material.  The  sizes  of  the  material  are  9 
per  cent,  clay,  10  per  cent,  fine  medium  sand,  5  per  cent,  modi  inn 
sand,  10  per  cent  coarse  sand,  20  per  cent,  roofing  pebble,  45 
per  cent,  gravel,  and  1  per  cent^  boulder.     Tlie  depth  of  the  de- 
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posit  is  11  feet,  and  the  stripping  from  1  to  2  feet  On  the  Rec- 
tor place  the  deposit  is  workable  and  the  material  is  about  the 
average  in  size,  rock  composition  and  amount  of  weathering.  The 
bed  is  14  feet  deep  without  a  bottom  being  found,  and  has  a  strip- 
ping ranging  between  1  and  2  feet.  The  Mustard  deposit  has 
from  2  to  4  feet  of  stripping,  a  depth  of  10  feet,  and  is  probably 
workable.  The  rock  composition  is  about  the  county  average,  and 
the  size  of  the  material  is  considerably  above. 

A  very  fine  material  is  found  on  the  place  of  J.  Biddle,  in  a 
ridge  in  the  northwest  quarter  of  section  18  (18  N.,  8  E.),  and 
N.  Cox  in  the  northeast  quarter  of  section  13  (18  N.,  7  E.). 
Gradations  into  fine  sand  and  clay  are  frequent.  The  areas  un- 
derlain, as  sho^vn  by  post  auger  holes  and  various  excavations, 
comprise  about  6  acres.  The  stripping,  at  the  pits,  is  2  feet  and 
the  depths  11  feet. 

In  the  bluff  of  Lick  Creek  in  the  northwest  quarter  of  section 
28  (18  N.,  8  E.),  on  the  land  of  S.  Walker,  is  a  deposit  under- 
lain, as  crude  tests  have  indicated,  about  5,000  square  yards.  The 
stripping  is  from  2  to  6  feet,  and  depth  not  determined.  The 
gravel  is  of  a  very  good  quality  for  road  building,  the  size  being 
above  the  average  and  the  oxidation  lower.  The  rock  compt^si- 
tion  is  average.     The  stripping  is  from  1  to  3  feet. 

Gravel  on  an  average  quality  is  reported  on  the  F.  M.  Williams 
farm  in  the  nortliwest  quarter  of  section  82  (18  N.,  8  E.),  on 
the  E.  M.  Lewis  place  in  the  southeast  quarter  of  section  5  (17  N., 
8  E.),  and  on  that  of  M.  Compton  in  the  southwest  quarter  of 
section  4  (17  N.,  8  E.).  Extents,  depths  and  amounts  are  not 
known. 

A  workable  deposit  contiining  a  high  percentage  of  clay  and 
fine  sand  is  found  in  the  bluff  of  Fall  Creek  on  the  farms  of  W. 
M.  Hull  and  M.  E.  Cox  in  the  southeast  quarter  of  section  12  (18 
N.,  7  E.).  The  strippini»-  ranges  from  2  to  10  feet,  and  the  ma- 
terial is  about  average  in  size. 

Just  south  of  the  bluffs  of  White  River  300  or  400  yards,  along 
a  small  tributarv,  is  the  large  pit  of  the  Union  Traction  Co.  A 
wall  of  this  pit  presents  a  cross  section  200  yards  long  and  5 
yards  wide.  The  section  is  as  follows:  (1)  Stripping,  21,^  feet; 
(2)  average  size  gravel,  4  feet;  (8)  bonlders  and  fine  sand,  1 
foot;   average   siz(»   gravel,    21  li    feet;    (4)    gray   gravel   grading 
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from  a  fine  to  an  average  size  material,  7^2  f^^t.  Fully  1>5  per 
cent,  of  this  section  is  gravel  and  about  5  per  cent,  fine  sand. 
This  deposit  is  known,  by  tests,  to  extend  back  from  the  pit  wall 
for  200  yards.  About  300  cubic  yards  are  taken  from  this  pit 
dailv,  and  used  for  l)allast  on  the  interurban  line.  As  a  road 
material  this  deposit  is  about  the  average  for  the  county. 

Another  deposit,  one-fourth  mile  west  of  the  Union  Traction 
pit,  is  in  the  bluffs  of  White  liiver  on  the  C  McC^irty  and  F.  Me- 
Carty  place.  It  is  similar  to  the  Union  Traction  deposit  in  qual- 
ity, has  a  stripping  of  Y2  ^^  ^  feet,  and  a  depth  of  30  feet.  A 
section  of  100  by  G  yards  is  exposed  at  tliis  pit,  and  it  seems  very 
probable  that  there  may  he  a  connection  between  this  and  the 
Union  Traction  deposit.  If  so,  there  is  an  area  of  450  by  350 
yards  with  a  depth  ranging  between  18  and  30  feet. 

Considerable  gravel  is  reported  in  the  terraces  on  the  Henry 
Coburn  property,  which  is  across  Fall  Creek  from  that  of  the 
Union  Traction  Co.  In  the  bluffs  of  Lick  (^reek  deposits  are 
found  on  the  fanns  of  Jl,  A.  Kirkman  in  the  northeast  quai-ter  of 
section  4,  B.  Davis  in  the  northeast  quarter  of  section  5,  and  IT. 
McCartney  in  the  southeast  quarter  of  section  4  (IT  N.,  7  E.). 
On  the  Kirkman  jdace  the  bod  is  0  feet  (lee]>,  and  is  under  2  feet  of 
surface.  The  material  is  alx)ut  the  average  for  size  and  rock  com- 
position. 

L(K^ated  in  a  ridge,  wliich  extends  about  north  10  degrees  (*ast, 
in  the  northeast  cpiarter  of  se<.'tion  33,  southe^ist  quarter  of  sec- 
tion 28,  and  soutliwest  quarter  of  section  27  (18  N.,  7  E.),  and 
is  from  70  to  200  yards  wide,  are  several  good  h)cations  for  gravel 
pits  al>ov(*  ground-water  level.  Pits  that  have  Ikh^u  opened  in  this 
ridge  are  those  of  the  P.  Loy  andj^.  Kinnard  farms.  The  former 
pit  shows  15  feet  of  gravel  and  no  lx>ttom,  from  IVU  to  2Vo  feet 
of  strippini»",  and  an  average  size  material  and  rock  composition. 
About  800  cubic  yards,  at  a  cost  of  15  cents  each,  are  used  in  the 
annual  repair  and  building  of  the  roads  for  1  Vo  miles  west,  ly^ 
miles  north,  1  mile  east,  and  I'o  mile  south.  Tlie  latter  pit  shows 
a  depth  of  10  feet,  and  a  similar  size,  rock  compositicm  and  strip- 
ping. Other  openings  have  also  been  made  in  this  ridge,  which 
indicate  that  a  very  large  quantity  of  material  might  Ik>  obtained 
in  this  vicinity. 

In  a  small  morainic  ridge  on  the  place  of  B.  F.  Aimen  in  the 
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south  central  part  of  section  15  (18  X.,  7  E.),  is  a  bed  of  gravel 
underlying  2  feet  of  surface  and  with  a  depth  of  12  feet^  The 
sizes  of  the  material,  excluding  fine  sand  and  day  masses,  is  a 
little  below  the  average.  The  amount  of  gravel,  in  this  particu- 
lar ridge,  is  not  sufficient  to  be  termeil  workable,  but  if  a  num- 
ber of  other  similar  ridges,  which  are  in  the  immediate  neigh- 
borhood, and  are  known  to  contain  some  gravel,  are  considered, 
10,000  cubic  vards  can  easilv  \ye  obtained. 

In  some  small  ridges  in  the  southwest  quarter  of  section  10  on 
the  B.  F.  Aimen  land,  and  on  that  of  E.  A.  Dille  in  the  south- 
west quarter  of  section  10  (18  X.,  7  K.),  arc  some  gravel  beds, 
with  depths  of  8  feet,  stri])pings  ranging  from  1  to  4  feet,  and 
extents  undetermined.  The  quality  of  the  gi'avel  for  good  road 
building  and  repairing  is  about  the  average  for  the  county. 

In  the  southern  part  of  th(»  glacial  ridge,  which  was  described 
in  connection  with  the  IMg  Four  Ry.  Co.'s  pit,  is  a  large  gravel 
bed  on  the  E.  W.  Gilbert  land,  in  the  nortliwest  quarter  of  section 
2  (18  N.,  7  E.).  The  tliickness  of  tliis  l)ed  is  15  tWt,  at  the  pit, 
and  the  stripping  from  1  to  8  feet.  Tlie  mean  of  two  samples 
gives  the  following  sizes  of  the  nuiterial :  5  per  cent,  clay,  7  per 
cent,  fine  medium  sand,  15  ]>er  cent. ;  medium  sand,  28  per  cent, 
coarse  sand,  30  per  cent.  r<x>fing  pebble,  lr*>  per  cent.  gi*avel,  and  2 
per  cent.  lx)ulder.     The  rock  percentages  are  alnjut  the  average. 

On  the  places  Wlonging  to  (j.  A.  Williamson  and  ('.  Goodrich 
in  the  northeast  (piarter  of  the  southeast  ([uarter  of  section  li>  (18 
N.,  f)  E.),  several  acres  in  the  flood  plain  of  a  tributary  to  Fall 
Creek  are  known  bv  tests  to  he  undcu'lain  bv  •jfravel.  TIk^sc  test-^ 
have  been  dug  wells,  post  auger  holes  and  an  old  bniik  pit,  which 
was  worked  <lown  to  water  level  and  then  abandoned. 

In  the  bluflF  of  tJiis  same  stream  in  the  (Mist  central  ])art  of  sec 
tion  25  (18  X.,  (>  K.),  on  tlu*  proj>erty  of  J.  R.  Page*,  is  a  work- 
able bed,  which  is  iM'neath  >)  Heet  of  surface  and  has  a  depth  of 
12  feet,  at  the  pit.  The  r'K*k  coinj)ositinn  is  alxnit  average,  and 
the  sizes  of  the  material  are  a  little  alwjve.  Roads  on  which  it 
is  used  are  smooth  and  durable,  where  pro])er  care  is  given  them. 

In  the  bluflF  oi  Fall  (Veek  and  cm  the  farm  (if  J<ilin  Ravmer  in 
the  northwest  (piarter  of  section  ''>4  (IS  X.,  (\  K. ),  i.^  a  rather  ex- 
tensive gravel  and  sand  de]w)sit.  On  this  place  there  are  three 
gravel  pits,  the  two  ends  Ix^ing  oOO  yards  apart.     The  extent  back 
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from  the  face  of  the  bluff  is  known  to  be  at  least  10  or  11  yards. 
At  the  pits  there  is  from  V^  to  3  feet  of  stripping,  and  a  depth  of 
from  8  to  12  feet.     The  sizes  of  the  material  are  9  per  cent,  clay, 

14  per  cent,  fine  medium  sand,  15  per  cent,  medium  sand,  20  per 
cent  coarse  sand,  22  per  cent,  roofing  pebble,  and  20  per  cent, 
gravel.  About  600  cubic  yards  of  this  material,  at  from  10  to 
121^  cents  each,  are  used  in  the  annual  building  and  repairing  of 
the  roads  for  4  miles  north.  It  is  said  to  give  very  good  satis- 
faction. 

In  the  northwest  quarter  of  the  southwest  quarter  of  section  34 
(18  N.,  6  E.),  on  the  property  of  E.  F.  Springer,  is  a  bed  of 
three-quarters  sand  and  one-quarter  gravel,  underlying  about  10 
acres  in  the  bluff  of  Fall  Creek.  The  depth  is  15  feet,  stripping 
4  feet,  and  the  size,  excluding  fine  sand,  is  somewhat  below  the 
average.  This  deposit  is  not  worked,  at  present,  on  account  of 
sand. 

Another  deposit  on  a  farm  belonging  to  E.  F.  Springer  is 
found  in  the  southwest  quarter  of  the  southwest  quarter  of  sec- 
tion 34  (18  N.,  6  E.),  on  the  bluff  of  Lick  Creek.  Here  is  a 
bed  underlying  2  or  3  acres  with  a  depth  at  the  pit  of  from  7  to 

15  feet,  and  an  average  stripping  of  4  feet.  The  sizes  of  the 
material  are  about  the  average,  and  the  fine  sand  is  not  abun- 
dant The  flood  plain  and  terraces  of  Lick  Creek  have  at  this 
point  a  width  of  one-quarter  mile.  Both  are  said  to  be  underlain 
by  gravel  at  a  number  of  places,  but  neither  have  been  opened 
because  of  the  more  available  bluff  deposits. 

A  gravel  of  average  quality  is  reported  in  the  bluffs  of  Fall 
Creek  in  the  southwest  quarter  of  section  33  (18  N.,  6  E.),  on 
the  places  of  M.  Wiggins,  T.  Wiggins  and  Jf.  Vanzandt 

Without  doubt  many  more  deposits  will  be  found  in  the  bluffs, 
terraces  and  flood  plains  of  Fall  and  Lick  Creeks  when  the  de- 
mand requires  them;  but  for  sections  1,  2,  3,  4,  9,  10,  11,  12,  14, 
15,  and  16  (18  N.,  6  E.),  the  need  is  very  different,  gravel  being 
hauled  from  3  to  5  miles  to  repair  and  build  the  roads  of  this 
vicinity.  The  writer  would  advise  that  careful  investigations  be 
made  as  to  the  durability  and  satisfaction  given  by  the  crushed 
limestone  of  the  Miller  quarry,  V/^  miles  northeast  of  Ingalls. 
Because  of  its  greater  durability,  it  will  probably  be  the  cheaper 
road  material. 
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Limestone. 

The  general  location  and  ages  of  the  limestone  beds  have  been 
discussed  in  the  introduction. 

One  and  one-half  miles  northeast  of  Ingalls  in  the  northwest 
quarter  of  the  northeast  quarter  of  section  36  (18  N.,  6  E.),  on 
the  property  of  David  V.  Miller,  are  60  acres  underlain  by  lime- 
stone, which  is  available,  as  tests  by  Mr.  Miller  have  indicated. 
A  section  of  the  stone  taken  f i-om  the  quarry  is  as  follows : 

Section  cU  the  Miller  Quarry, 

Feet. 

1.  Thin  bedded,  light  buff  limestone 4 

2.  A  gray  limestone,  with  beds  ranging  between  1  and  3^  feet  in 

thickness    7 

The  results  of  the  tests  of  the  U.  S.  Koad  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows : 

Results  of  Physical  Tests  of  Niagara  Limestone  from  the  Miller  Quarry. ^ 

Specific  gravity 2.7      French  coefficient  of  wear.  7.2 

Weight  per  cu.  ft (lbs.)  168.4      Hardness 8 

Water  absorbed  per  cu.  ft. .  (lbs.)       .29      Toughness 5 

Per  cent,  of  wear 5.6      Cementing  value — Dry 16 

Wet 50 

"Fair  resistance  to  wear  and  fairly  good  cementing  value.    Suited  for 
highway  and  countrj'-road  traffic." — Page. 

A  chemical  analysis  by  the  chemist  at  the  Road  Testing  Lab- 
oratory shows  the  composition  of  the  limestone  to  be  as  follows : 

Chemical  Analysis  of  Niagara  Limestone  from  the  Miller  Quarry. 

Per  cent. 

Alumina  (AI3O,)  60 

Iron  oxide  (FejOJ 

Lime  (CaO)   50.00 

Phosphoric  acid  (P,Ob) 17 

Insoluble  in  hydrochloric  acid 10.24 

Loss  on  ignition 38.33 


Total    99.84 

**Insolul)le  portion  is  line  sand  and  silt." 

At  present  D.  V.  Miller  is  building  a  macadam  plant,  which 
will  crush  150  cubic  yards  per  day. 

*For  standard  of  coniparlRoii  see  p.  79. 
S2~G«oloffy. 
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On  the  farm  of  Daniel  Abbott  in  the  northwest  corner  of  sec- 
tion 33  (21  X.,  7  E.),  are  about  5  acres  underlain  with  limestone 
within  from  6  to  7  feet  of  the  surface,  as  has  been  learned  through 
tests  made  by  Daniel  Abbott.  At  the  quarry  belonging  to  Daniel 
Abbott  the  following  section  is  exposed : 

Section  at  the  Abbott  Quarry, 

Feet. 

1.  Thin  bedded,  buflf  colored  Hmestoue 3 

2.  A  Ught  buflf  Umestone,  with  beds  rangiug  from  0  to  20  inches  in 

tliickness   3 

Tlie  results  of  the  te^ts  of  the  U.  S.  Road  Testing  Lalx>ratory 
on  a  sample  of  this  rock  are  given  herewitli  as  follows : 

Results  of  Physical  Tests  of  Siagara  Limeatone  froni  the  Abbott  Quarry.* 

Specific  gravity 2.7      French  coeflSicient  of  wear.  9.2 

Weight  per  cu.  ft (lbs.)  1G5.3      Hardness 7.8 

Water  absorl)ed  per  cu.  ft..(lbs.j     1.57      Toughness 7 

Per  cent,  of  wear 4.4      Cementing  value — Dry. ...  28 

Wet 20 

"Above  the  average  in  resistance  to  wear,  and  fair  cementing  value. 
Suited  for  highway  and  country-road  traffic." — Page. 

A  chemical  analysis  by  the  chemist  at  the  Road  Testing  Lab- 
oratory shows  the  composition  of  the  limestone  to  be  as  follows: 

Chemical  Analysis  of  Niagara  Limestone  from  the  Abbott  (^uatry. 

Pvr  cent. 
Alumina  (ALO,;  2.00 

Iron  oxid  (Fe^O,) 7(; 

Lime  (CaO)   35.8,") 

Magnesia  (MgO) 3.G4 

Phosplioric  acid  (P:,06» 10 

Insoluble  in  hydrochloric  acid 23.28 

Ix)8S  on  ignition 34.G(> 


rotal    100.29 

The  insoluble  portion  consists  of  tine  silt  and  clay." 


*»r 


In  the  western  part  of  Alexandria  is  loc«ated  the  macadam  plant 
of  L.  C.  Xicoson.  At  the  quarry,  whicli  is  100  feet  from  tlie 
plant,  the  following  section  is  exposed : 


•P^ur  stnndarcl  of  comparison  sc^e  p.  79. 
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Section  at  Uie  Nicomn  Quarry, 

Feet. 

1.  Stripping  .■> 

2.  Frajjmeiital,  thin  l)e<l<l**(l,  buff  limostoiu' 5 

3.  Light  buff  liinestoiio,  with  bfds  from  2  to  <!  inches  in  tliickness. . .  5 

4.  Gray  limestone,  with  l)e(ls  from  (>  inelies  to  :i  feet  in  tliiclvness. . .  15 

No.  4  is  iiinch  sii]K»rior  to  Xo.  2  or  Xo.  3,  ludng  hardor  and 
less  brittle.  The  extent  of  the  area  underlain  with  available 
limestone  is  at  least  14  or  15  aeres,  and  probably  much  greater. 
Alx>ut  125  eul)ie  yards  are  eruslied  at  tlie  ])lant  daily,  and  are 
shipped  for  the  most  part  to  other  eountie>,  very  little  l)eing  used 
in  the  local  road  buihlinc:,  outside  of  Alexandria. 

The  results  of  the  tests  of  the  V.  S.  Road  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows: 

Renults  of  Physk'iil  Te»t»  of  Niagara  fJinattone  from  the  Nicoson  (Quarry.* 

Specltic  j?ravit.v 2.7       Frencli  coefficient  of  wear.  UM 

Weight  iKT  eu.  ft (ll)sj    Km.:*.       IIar(lnes« 1.8 

Water  absorl)ed  i)er  cu.  ft..(ll)s.)      1.41       Toughness 7 

Per  cent,  of  wear 4.:j       Cementing  value — Dry. . . .  2() 

Wet 28 

**Above  the  average  in  resistance  to  wear,  and  fair  cementing  value. 
Suited  for  highway  and  country-road  traffic." — Page. 

A  chemical  analysis  by  the  chemist  at  the  Road  Testing  Lab- 
oratory shows  the  com])osition  of  the  limestone  to  be  as  follows: 

Chemirftl  Armlyaiy  <f  Niayani  Lhm'Mone  from  the  Sicomm  (^urrry. 

Pir  cttit. 
Alumina  (Al,(),i   1.00 

Iron  oxid   (FejO:,) 75 

Lime  (CaO) 38.50 

Magnesia  (Mg()>  :\.VA 

Phosphoric  acid  ( P/)r.» Trace 

Insoluble  in  hydrncldoric  acid 21.:W 

I^ss  on  ignithni 34.00 


l\)tal    " iMKOl 

"The  insoluble  portion  consists  of  tine  silt  and  clay." 
•For  Htnndiird  (»f  coniparfsoii  s<m»  p.  79. 
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HANCOCK  COUNTY. 


Area  In  equare  mll«s 

Population  In  1900 

Miles  of  public  roads 

Miles  of  Improved  roads 

Percentage  of  roads  Improved 

Miles  improved  wltla  gravel 

Miles  improved  wltb  crushed  atone 

Average  original  cost  of  gravel  roads  per  mile 

Total  origlcal  cost  of  improved  roads t 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old 

Miles  of  Improved  roads  (gravel)  built  In  190S 

First  Improved  roads  built 

Proportion  of  Improved  roads  built  since  1895  (per  cent.) 

Satisfaction  of  farmers  with  Investment  In  Improved  roads 

AutboritT Wm.  I.  Garrlott,  County  J 


HANCOCK      COUKTT 
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Hancock  County  is  situated  in  the  east  central  part  of  the 
State,  south  of  Madison  and  Hamilton,  west  of  Henry  and  Kush, 
north  of  Rush  and  Shelbv  and  east  of  Marion  Counties.  The 
northern  portion  is  almost  a  level  plain,  but  the  southern  is  undu- 
latory,  having  numerous  swells  of  20  or  30  feet  in  height.  The 
drainage  lines  have  a  southwestern  direction. 

The  gravel  deposits  of  economic  importance  are  found,  mainly, 
in  the  terraces  and  bluffs  of  Sugar,  Brandjn^rine,  Six  Mile  and 
Nameless  Creeks,  and  Blue  River.  Smaller  deposits  are  found 
along  the  smaller  streams  and  in  kames,  north  and  south  of  Eden, 
and  south  of  Warrington. 

In  amount  and  quality  of  gravel  for  road  building  purposes, 
this  county  is  about  the  average  for  central  Indiana.  The  aver- 
age sizes  of  material  for  the  county  are  4.5  per  cent,  clay,  11  per 
cent,  fine  medium  sand,  14  per  cent,  medium  sand,  24  per  cent 
coarse  sand,  30  per  cent,  roofing  pebble,  14  per  cent,  gravel  and 
2.5  per  cent  boulder,  and  the  rock  percentages  are  84.5  lime- 
stone, 9  crystallines,  3  shale,  1.5  slate,  1.5  chert  and  .5  sandstone. 

The  railroad  facilities  are  most  excellent.  The  Peoria  Divi- 
sion of  the  Big  Four  traverses  the  northern  half  of  the  county 
from  east  to  west,  the  Michigan  Division  cuts  the  northwest  cor- 
ner, and  another  division  the  northeast  corner.  The  P.,  C,  C.  & 
St  L.  crosses  the  ftouthern  half  from  east  to  west,  and  the  Cin- 
cinnati, Hamilton  and  Indianapolis  the  southwestern  corner.  An 
interurban  traction  line  crosses  the  county  from  west  to  east 
through  Greenfield. 

Township  17  North,  Ranges  6  and  7,  and  Parts  of  .7  and  8  East, 

This  township  of  01  square  miles  occupies  the  northern  portion 
of  the  county,  and  corresponds  to  the  civil  townships  of  Vernon, 
Green  and  Brown.  Its  principal  gravel  deposits  are  located  along 
Sugar  Creek,  in  morainic  hills  north  and  south  of  Eden  and  mo- 
rainic  ridges  south  of  Warrington. 

Tlie  percentage  of  improved  roads  in  Yenion  township  is  70; 
in  Green,  85 ;  and  Brown,  85. 

Near  the  east  central  part  of  section  14  (17  N.,  G  E.),  on  the 
O.  Jackson  place  and  in  the  west  central  part  of  section  13  (17 
N.,  6  E.),  on  the  property  of  J.  Itash,  is  a  morainic  hill  of  4  or 
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5  acres,  underlain  by  a  bed  of  |sn*avel,  clay  and  fine  sand,  merging 
into  one  anotber.  Tbe  deptb  ranges  from  4  to  20  feet  and  the 
stripping  from  1  to  0  feet  Tbe  sizes  of  tbe  material  are  a  little 
below  tbe  average,  and  tbe  rock  pei'centages  are  78  limestone,  1) 
crystallines,  3  cbert,  4  sbale,  4  slate  and  2  sandstone. 

Large  deposits  of  gravel  are  known  to  exist  in  tbe  flocxl  plains, 
terraces  and  bluffs  of  Sugar  Creek,  but  tbose  in  tbe  bluffs,  l^e- 
cause  of  tbeir  accessibility,  bave  been  tbe  only  ones  opene<l. 
Among  tbe  main  openings  are  tbose  on  tbe  farms  of  O.  Scbnei- 
der  in  tbe  nortbeast  corner  of  section  35  (17  X.,  (\  E.),  ^fr.  Wil- 
son in  tbe  soutbe^^st  corner  of  section  20,  II.  Hunt  in  tbe  soutb 
W€?st  quarter  of  section  21,  M.  Afurfin  in  tbe  nortb  central  pi:rt 
of  section  22,  II.  Kelley  in  tbe  nortbwest  corner  of  section  14, 
Hayes  beirs  in  tbe  nortbeast  quarter  of  section  13  (17  X.,  7  E.), 
and  Keller  in  tbe  nortbwest  corner  of  section  IS  (17  N.,  8  E. ). 

On  tbe  Scbneider  fann  a  very  fine  gravel,  mingled  more  or  less 
witb  fine  sand,  underlies  an  area  of  150  bv  200  yards,  as  learned 
by  tbree  pits,  a  dug  well  and  otber  tesb^.  Tbe  tbickness  of  tbe 
bed  is  from  12  to  20  feet  nnd  tbe  stripping  from  1  to  4  feet.  Tbe 
rock  percentages  are  70  limestone,  10  crystallines,  4  sbale,  4  slate, 
1-  cbert  and  2  sandstime.  Tbis  nu^terial,  Ix^cause  of  its  fineness 
and  oxidation,  sbould  only  l)e  used  in  tbe  immediate  vicinity, 
unless  screening  is  rcvsorted  to. 

Tbe  woi'kable  deposits  on  tbe  Hunt  and  Wilson  places  are  also 
fine  and  cc^tnsidernbly  oxidized.  \W  screening,  a  niucb  less  oxi- 
dized and  Ix^tter  (juality  of  material  can  be  obtiiined. 

Pits  and  groundbog  diggings  signify  tbat  an  area  of  100  In- 
100  yards  are  underlain  by  gravel  on  tlie  M.  Murfin  property. 
Tbis  deposit  rests  upon  a  clay  lK)ttom,  bas  a  deptb  ranging  be- 
tween 10  and  20  feet  and  a  stri])])ing  between  2  and  4  feet.  An 
average  of  two  samples  gives  tbe  following  sizes  of  material :  5 
per  cent,  clay,  11  per  cent,  fine  medium  sand,  11  per  cent,  me- 
dium sand,  21  per  cent,  coarse  sand,  37  ])er  cent,  roofinc:  ])el>ble, 
14  per  cent,  gravel  and  1  ])(t  (^*nt.  Innilder.  Tbis  material  is  used 
in  tbe  repairing  and  building  of  roads  for  1  mile  west,  1  mile 
nortb,  VL>  mile  east  and  3  mib^s  soutb.  Tlu^se  roads,  wb(M*e  ])rop- 
erlv  cared  for,  are  smootb,  durable^  and  irivinG:  ir^K>d  satisfaction. 

ViOth  tbe  Keller  aii<l   Hayes  deposits  contain  a  material  wbicb 
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frequently  grades  into  fine  sand,  is  about  the  average  in  rock  com- 
position and  is  somewhat  below  in  size.  Both  pits  have  been 
worked  down  to  groimd-water  level  and  no  bottom  has  been 
reached.  The  stripping  ranges  between  2  and  5  feet.  The 
former,  as  learned  in  digging  two  \vells  and  post  auger  borings, 
imderlies  alx)ut  2  acres,  and  its  depth,  at  the  pit,  is  from  7  to  15 
feet  The  depth  of  the  second  deposit  is  from  6  to  10  feet,  and 
the  extent  is  unknown. 

In  a  kame  on  the  farm  of  Mrs.  1),  Fort  in  the  northeast  quarter 
of  section  32  (17  N.,  7  E.),  is  a  Ixxl  of  gravel,  which  has  been 
a  source. of  supply  for  road  material  during  the  past  35  years. 
Two  acres  have  l)een  work(3d  to  ground-w^ater  level  and  no  bot- 
tom found,  and  1  acre  still  remains  to  bo  o{)ened.  The  depth 
of  the  bed  is  from  G  to  15  feet  to  water  level,  and  the  stripping 
is  2  feet.  IJoth  in  size  and  rock  composition,  the  material  is 
about  the  average  for  the  county.  About  800  cubic  yards,  at  a 
cost  of  15  cents  each,  are  used  in  the  annual  building  and  repair- 
ing of  the  roads.  Its  size  causes  it  to  be  less  weathered  and  more 
durable  than  that  in  the  bluffs  of  Sugar  Creek.  The  fact  that 
no  bottom  has  been  found  will  make  this  a  very  favorable  place 
to  make  tests  for  dipping  or  chaining  wlien  the  demand  requires 
such. 

Tenderly ing  an  area  of  20  acres,  as  has  Ikxmi  shown  by  various 
tests,  is  a  l>ed  of  grnv(^l  on  the  place  of  William  Jones  in  the 
northeast  quarter  of  section  17  (17  N.,  7  E.).  This  Ixid  has  been 
worked  to  the  water  level  and  no  lx)tt<)m  has  Ix^cn  found.  The 
stripping  is  from  2  to  4  feet,  tlie  depth  12  feet,  the  size  of  ma- 
terial al>ove  the  average,  and  the  rock  j^ercenlages  74  limestone, 
12  crystallines,  (i  shnle,  ->  slate,  2  chert  and  *>  sandstone.  About 
600  cubic  vards,  at  15  cents  (^ach,  are  used  for  3  miles  west,  1 
mile  north,  l^  mile  east  and  1  mile  soutli,  in  the  annual  repairing 
and  Iniilding  of  the  n^ids,  which  are  smooth,  <lural>le  and  giving 
good  satisfaction,  where  pro])erly  atten(le<l  to. 

Near  the  central  part  of  section  30  (17  X.,  7  K.),  on  the  land 
belonging  to  J.  Uratldock,  a  gravel  l)e<l  is  found  in  a  stn^ani  bluff. 
The  area  underlain,  judgiui:  by  the  space  intervening  between 
two  ])it^,  is  35  by  150  yards,  the  thickness  is  from  3  to  10  feet, 
and  the  stripping  from  2  to  4  feet.     The  size  of  the  nuiterial  is 
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considerable  below  the  average,  and  large  lenses  of  fine  sand  are 
frequent.  The  rock  percentages  are  93  limestone,  5  chert,  2  shale, 
%  slate  and  i/^  sandstone. 

In  a  broken  morainic  ridge,  extending  approximately  north  and 
south,  are  gravel  beds,  located  in  the  southwest  quarter  of  sec- 
tion 20  on  the  William  Marsh  place,  and  in  the  southwest  quarter 
of  section  29  (17  N.,  8  E.),  on  the  J.  Price  property.  Both  of 
these  deposits  are  about  average  in  rock  composition,  a  little  be- 
low in  size  of  material,  have  been  worked  down  to  ground-water 
level  without  any  bottom  to  the  gravel  being  found,  and  have  a 
stripping  ranging  between  2  and  5  feet.  The  former  has  a  depth 
of  7  to  20  feet,  and  underlies,  as  has  been  learned  by  post  auger 
borings  and  the  plowing  up  of  gravel,  about  2  acres.  At  the  pits 
frequent  gradations  into  fine  sand  are  quite  noticeable.  The 
Marsh  material  is  used  on  the  roads  for  4  miles  west  and  5  miles 
edst.  It  gives  fair  satisfaction,  but  does  not  wear  as  well  as  a 
coarser  and  less  oxidized  material.  Very  likely,  other  similar 
deposits  can  be  found  in  this  same  ridge,  when  tests  are  made. 

A  morainic  deposit  is  found,  underlying  about  2  acres,  on  the 
place  of  R.  Titus  in  the  northwest  quarter  of  section  28  (17  N., 
8  E.).  The  depth  of  the  deposit  ranges  between  6  and  20  feet 
and  the  stripping  between  2  and  6  feet.  An  average  of  three 
samples  gives  a  material  with  the  following  sizes :  4  per  cent  clay, 
15  per  cent,  fine  medium  sand,  20  per  cent,  medium  sand,  35  per 
cent  coarse  sand,  25  per  cent,  roofing  pebble  and  1  per  cent, 
gravel.  The  rock  percentages  are  about  the  average  for  the 
county.  Abrupt  merging  of  the  gravel  into  fine  sand  is  common. 
This  material  is  used  on  the  roads  for  5^/{»  miles  northeast. 

A  morainic  deposit  of  about  2  acres,  as  shown  by  the  exposures 
in  two  pits,  a  dug  well  which  shows  20  feet  of  gravel,  and  other 
tests,  is  found  on  the  farms  of  J.  Keck  and  George  Reeves,  in  the 
southwest  quarter  of  section  34.  The  stripping  is  from  2^2  to  7 
feet,  and  the  depth,  above  ground-water  level,  from  4  to  10  feet 
In  the  bottom  of  the  Keck  pit,  a  pipe  was  driven  down  for  10  feet 
below  water  level  and  no  bottom  found.  The  rock  composition  is 
alx)ut  the  averacn^  and  the  size  of  the  material  a  little  below. 
Gradations  of  gravel  to  fine  sand  and  clay  are  frequent. 
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Township  16  North,  Ranges  6,  7  and  Parts  of  5  and  8  East. 

In  this  area  of  119  square  miles,  which  occupies  the  central 
part  of  the  county,  the  workable  deposits  of  gravel  are,  as  far  as 
is  known,  confined  to  the  bluffs,  terraces  and  flood  plains  of  Bran- 
dywine  and  Sugar  Creeks. 

This  congressional  township  includes  the  three  civil  townships, 
Buck  Creek  in  the  west  side,  Jackson  in  the  east,  and  Center  in 
the  central  part  The  percentage  of  improved  roads  in  Buck 
Creek  is  50 ;  in  Center,  82 ;  and  in  Jackson,  75. 

No  workable  deposits  of  gravel  are  known  in  the  western  part 
of  the  civil  township  of  Jackson.  However,  small  deposits  are 
present  on  the  J.  Smith  property.  One  of  these  is  in  the  south- 
west quarter  of  section  26  in  a  flood  plain  and  the  other  in  a  bluff 
in  the  southeast  quarter  of  section  27  (16  N.,  8  E.).  The  first 
deposit  contains  from  5  to  7  feet  of  stripping,  and  underlies  an 
rfrea  of  2  acres,  in  which  the  bank  pit  has  been  worked  to  ground- 
water level  and  no  bottom  to  the  gravel  found.  No  tests  have 
been  made  to  determine  the  depth.  The  second  pit  has  5  feet  of 
stripping,  a  depth  of  7  feet  and  a  known  extent  of  35  by  10 
yards. 

Resting  upon  a  clay  lx)ttora  and  with  a  stripping  of  from  1  to 
7  feet,  is  a  ted  of  gravel  on  the  Braddook  heirs  property  in  the 
southwest  corner  of  section  6  (16  X.,  8  E.).  The  depth  is 
from  4  to  10  feet  and  the  area  underlain  is  about  2  acres,  as  rough 
tests  have  indicated.  An  abrupt  grading  of  the  gravel  into  fine 
sand  is  very  common.  The  sizes  of  the  material,  excepting  fine 
sand,  are  above  the  average.  The  material  has  been  used  for  2 
miles  north,  2  miles  east,  5  miles  south  and  2  miles  west  in  the 
building  and  repairing  of  roads,  which  have  been  very  durable. 
Further  operation  in  this  pit  will  be  difficult  on  account  of  the 
fine  sand  and  heavy  stripping.  At  a  number  of  places  in  the 
bluffs,  terraces  and  flood  plains  of  Brandywine,  gravel  is  re- 
ported to  be  present,  but  only  in  a  few  of  these  have  pits  been 
opened  and  tests  made  that  give  an  idea  as  to  tlie  possible  amoimt 
of  material.  Some  of  these  are  found  on  the  ^Iclntyre  place 
in  the  east  central  part  of  section  3,  on  the  farms  of  E.  Martin 
in  the  central  part  of  section  16,  E.  Hinchman  in  the  northwest 
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comer  of  section  21  and  F.  Eoots  in  the  southwest  quarter  of  sec- 
tion 21  (10  K,  7  E.). 

The  McTntyro  deposit  is  in  the  bhiflF,  with  50  to  200  yards 
known  tx>  ])e  underlain  by  gravel.  The  bed  rests  upon  a  clay  bot- 
tom, is  above  ground-water  level,  has  a  thickness  of  from  6  to  15 
feet  and  a  stripping  ranging  between  1  and  3  feet.  The  mean 
of  two  samples  gives  the  average  size  of  material  for  the  county. 
The  rock  percentages  are  01  limestone,  0  cr\'stallines,  2  shale,  ^/o 
chert,  ^/4  slate  and  y^  sandstone.  This  material  will  make  a 
durable  road. 

The  deposit  in  the  east  blntf  of  Brandywine,  on  the  Hinchman 
place,  c(msist«  in  layers  of  fine  sand  interstratified  with  gravel. 
At  the  pit  the  stripi>ing  is  2  feet  and  the  de])th  to  the  ground- 
water level  is  13  feet.  The  area  underlain  by  gravel  is  70  by  80 
yards,  as  scattered  tests  have  indicated.  The  rock  composition 
is  about  average  and  the  size  of  material  is  a  little  below. 

The  Boots  d(?posit  is  found  in  the  first  terrace  above  the  flood 
plain,  and  underlies  an  area  of  100  by  100  yards,  tts  shown  by  the 
pit  openings  an<l  other  test"^.  The  depth  is  7  feet  and  the  strip- 
ping 3  feet.  The  rock  ])ercenta«[es  are  about  the  average  and  the 
sizes  of  the  material  nre  7  ])cr  cent,  clay,  7  ])er  cent,  fine  medium 
sand,  3  per  cent,  medium  sand,  8  j>er  vvut.  coarse  sand,  30  per 
cent,  roofing  peb])le,  40  per  cent,  grnvel  and  5  per  cent,  boulder. 
This  material,  for  durability,  is  among  the  fii*st  of  those  above 
ground-water  le-vel  in  the  county. 

Excepting  the  fine  sand,  we  find  a  similar  gravel,  in  size  and 
r<K*k  com]M}sitioii,  on  the  J\.  Frost  hind  in  the  soutlu^Mst  quar- 
ter of  section  J)  (IH  X.,  7  E.).  This  bed  is  located  in  the  bluff 
of  a  tributary  to  l>randywine,  possibly  underlying  an  area  of  40 
by  50  yards,  as  learned  through  a  few  scatt(»red  test^,  has  a  depth 
of  20  feet  and  a  stripping  of  2  foot, 

A  deposit,  which  is  twothirds  line  medium  sand  and  one- 
tliird  an  average  size  gravel,  is  fcuind  in  the  southwest  (piarter  of 
s(x*tion  IS  ( \i)  X.,  7  E.),  on  the  lan<l  Ix^longing  to  II.  Hoyd.  It 
contains  3  feet  of  strip])ing  and  has  a  d(>ptli  ranging  between  8 
and  20  feet.     The  extent  is  undetermined. 

As  in  the  congressional  township  17  X<H-t]i,  the  blutfs,  terraces 
and  flood  j)lains  still  contain  considerable  gravel,  as  learned  by 
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post  holes,  groimdho^  diggings  and  other  excavations.  Pits  have 
been  opened  in  the  bluff  on  the  property  of  O.  Groves  in  the 
northeast  quarter  of  section  1,  on  the  J.  Jarod  land  in  the  north- 
west quarter  of  section  12,  in  the  first  terrace  above  the  flood  plain 
on  the  J.  O'Donnel  farm  in  the  northeast  quarter  of  section  14 
and  on  the  first  terrace  above  the  flood  ])lain  on  the  Mary  T.  Dun- 
can propertA^  in  the  southeast  quarter  of  section  27  (16  N.,  0  E.). 

The  Groves  deposit,  underlying  an  area  of  40  by  150  yards,  has 
a  depth  of  from  12  to  20  feet  and  a  stripping  of  2  feet  The 
material  frequently  grades  into  fine  sand.  The  mean  of  two  sam- 
ples gives  the  following  sizes:  4  per  cent,  clay,  15  per  cent,  fine 
medium  sand,  25  per  cent,  medium  sand,  84  j>er  cent  coarse 
sand,  21  per  cent,  roofing  pebble  an<l  1  per  cent  boulder.  The 
rock  yx^rcentages  are  about  the  average.  This  material  is  too  fine 
to  give  the  best  wear. 

Tlie  Jared  dci)Osit  contains  considerable  hardpan,  and  for  this 
reason  the  gravel,  which  underlies  about  2  acres  and  has  an  aver- 
age size  and  rock  composition,  is  rather  inavailable. 

The  O'Donnel  is  known  by  two  ])its  and  post  auger  holes  to 
underlie  about  8,000  s()uare  yards,  to  have  from  1  to  2  feet  of 
stripping,  and  a  depth  of  7  feet  to  water  level,  without  any  bot- 
tom being  foiuid.  The  sizes  of  the  material  and  the  rock  per- 
centages are  about  the*  avera'!:e.  Undoubtedlv  considerable  more 
of  this  material  fan  Ih»  found  in  this  terrace^  if  the  tests  be  ex- 
tended. The  quality  is  very  good,  the  material  being  of  a  fair 
size,  little  weathered  and  there  beiuir  sulficient  clav  to  make  it 
pack  well. 

The  Duncan  pit  is  the  (July  one  in  the  civil  township  of  Buck 
Creek.  It  is  known,  by  tests  tiirougli  ])lowing,  ]^ost  aug(*r  l)oring 
and  various  pits,  to  underlio,  either  ns  gravel  or  fine  sand,  an  area 
of  200  bv  *^00  vard>.  The  bott<nn  to  tli(»  bed  has  not  been  found, 
but  at  the  pit,  a  deptli  of  10  feet  alH)ve  water  level  and  <)  feet  Ix.'- 
low  are  known,  and  a  stri]>ping  of  '2  feet.  An  avt^'agc^  of  three 
samples  gives  a  material  with  tln^  fnllnwing  sizes:  0  ]>ov  cent,  clay, 
10  per  cent,  fine  medium  sand,  li^  per  cent.  mcMliuni  san<I,  In  ]>er 
cent  coarse*  sand,  20  jkt  ectnt.  roofing  ])ebble,  2'>  per  cent,  gravel 
and  11  per  cent,  boulder.  This  material  is  of  exc'c^pt.ionally  ^(xh] 
quality.      About  4,500  cubic  yards  are  nsed  in  the  annual  repair 
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of  the  roads  for  7  miles  west,  7  miles  north,  4  miles  east  and  1  mile 
south;  and  all  of  these  roads,  where  properly  attended  to,  are 
smooth,  durable  and  giving  good  satisfaction. 

Immediately  south  of  this  farm  and  in  the  same  terrace,  the 
continuation  of  this  deposit  is  known  to  be  present  on  the  Gteorge 
Black  place.  The  extent  is  not  known,  but  the  topographical  po- 
sition and  relation  to  that  on  the  Duncan  farm  indicate  a  very 
good  deposit,  both  in  quality  and  extent 

Tovmship  15  North,  Ranges  6,  7  and  Parts  of  5  and  8  East. 

This  area  of  102  square  miles  comprises  the  southern  third  of 
the  county,  and  corresponds  with  the  civil  townships  Sugar  Creek, 
Brandywine  and  Blue  Eiver.  The  principal  deposits  of  gravel  are 
found  along  Sugar,  Brandywine,  Six  Mile  Creek  and  Blue  River. 

The  percentage  of  improved  road  in  Sugar  Creek  Township  is 
88 ;  in  Brandywine,  80 ;  and  in  Blue  Eiver,  80. 

The  gravel  deposits  of  Sugar  Creek  Township  are  confined  to 
the  flood  plains,  terraces  and  bluffs  of  Sugar  Creek,  with  exception 
of  the  bed  of  gravel  on  the  land  belonging  to  V.  R.  Snodgrass  in 
the  southeast  quarter  of  section  33  (15  N.,  6  E.).  To  get  the 
extent  of  this  deposit,  tests  have  been  made  at  three  points,  100 
yards  apart,  in  the  stream  bed  and  60  feet  at  another  place  from 
the  stream  bed,  by  driving  a  pipe  down  into  the  gravel  for  9 
feet.  No  bottom  was  found  and  the  stripping  ranged  from  2  to  4 
feet.  The  rock  percentages  are  89i/>  limestone,  10  crystallines, 
Y2  chert,  y2  shale,  %  sandstone,  and  14  slate,  and  the  sizes  of  the 
material  are  considerably  below  the  average.  In  the  bluff  of  Sugar 
Creek,  on  the  property  of  J.  Mathews  in  the  southwest  quarter  of 
section  3  (15  N.,  6  E.),  is  a  workable  bed  of  gravel  having  a 
depth  of  14  feet  and  an  average  size  of  material. . 

In  the  bluff  of  the  same  stream  in  the  northeast  comer  of  sec- 
tion 9  (15  If.,  6  E.),  on  the  land  belonging  to  R.  Black,  is  a 
bed  of  gravel  underlying  a  well  tested  area  of  60  by  80  yards, 
with  a  thickness  ranging  between  10  and  20  feet  and  a  stripping 
between  1  and  4  feet.  The  sizes  of  the  material  are  about  average 
and  the  rock  percentages  are  77  limestone,  12  crystallines,  8  shale, 
2  chert  and  1  slate.     About  1,000  cubic  yards  are  used  for  3  miles 
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west,  4  miles  south  and  3  miles  east,  in  the  annual  repairing  and 
building  of  the  roads,  which  are  smooth  and  durable. 

A  material  about  the  average  in  rock  composition  and  a  little 
below  in  size  is  found  above  ground-water  level  on  the  first  terrace 
above  the  flood  plain  of  Sugar  Creek  in  the  southeast  quarter  of 
section  31  and  the  southwest  quarter  of  section  32  (15  N.,  6  E.), 
on  the  property  of  G.  Murnan.  The  bed  rests  on  a  clay  bottom, 
has  from  1  to  4  feet  of  stripping  and  a  depth  ranging  between  6 
and  12  feet  The  area  underlain  is  known  to  be  about  20  by 
200  yards,  as  learned  through  several  pits  and  other  excavations. 

In  the  flood  plain  of  Little  Sugar  Creek  near  the  central  part  of 
section  35  (15  N.,  6  E.)  on  the  land  of  J.  Andis,  is  a  bed  of  gravel 
mainly  beneath  ground-water  level  underlying,  as  a  number  of 
tests  are  said  to  have  shown,  an  area  of  20  by  200  yards,  which 
follow  the  stream.  The  depth  above  ground-water  level  is  4  feet 
and  below  15  feet. 

A  similar  deposit  is  known  to  underlie  the  surface  in  the  south- 
east comer  of  section  26  (15  N.,  6  E.). 

East  of  Little  Sugar  Creek  no  deposits  of  importance  are  found 
until  the  flood  plains,  terraces  and  bluffs  of  Brandywine  Creek 
are  reached.  From  Greenfield  on  south  the  first  terrace  seems 
to  be  almost  a  continuous  bed  of  gravel  and  sand.  At  most  places 
the  depth  to  ground-water  level  is  too  small  or  the  stripping  too 
heavy,  but  when  the  demand  becomes  great  enough  many  locations 
for  dipping  will  undoubtedly  be  found.  The  main  openings  are 
foimd  on  the  first  terrace  in  the  southwest  quarter  of  section  4,  in 
the  northwest  quarter  of  section  9  on  the  Moorehead  place,  in  the 
bluff  on  the  farm  Ix^longing  to  William  Thomas,  in  the  southeast 
quarter  of  section  9  and  the  northeast  quarter  of  section  IG  and 
on  the  Drapier  farm,  which  adjoins  the  Thomas  on  the  south ;  in 
the  first  terrace  above  the  flood  plain  on  the  places  of  L.  Jeffrey, 
William  Milbuni  and  John  Smith,  in  the  northwest  quarter  oi 
section  21,  and  William  llilburn,  in  the  southeast  quarter  of 
section  29  (15  X.,  7  E.). 

The  deposit  in  the  southwest  quarter  of  section  4  and  on  the 
Moorehead  place  has  a  depth  of  fi  feet  to  ground-water  level, 
while  the  stripping  ranges  between  2  and  »3  feet.  The  bottom  of 
one  pit,  which  is  in  a  good  quality  of  gravel,  covers  an  area  of 
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about  10  acres  and  the  area  inten-eninir  between  the  two  pits  is 
fully  10  acres  more,  thus  leaving  a  possibility  of  20  acres  being 
underlain  by  gravel.  The  rock  i)ercentages  are  about  the  average, 
the  sizes  of  the  material  are  aUne  and  the  amoimt  of  weathering 
below.  For  durability  on  the  roads  this  is  one  of  the  best  gravels 
of  the  countv. 

By  groundhog  diggings  the  area  underlain  on  the  Thomas  place 
appears  to  be  about  .sO  by  100  yards.  At  the  pit  the  depth  is  IS 
feet,  without  the  bottom  being  found,  and  the  stripping  3  feet. 
In  size  of  material,  rock  composition  and  oxidation  this  gravel  is 
al)out  the  averace.  Four  thousand  cubic  vards  are  used  in  the 
annual  repairing  and  building  of  the  roads  for  4  miles  east, 
2  miles  north  and  4  miles  west.  The  wearing  quality  is  about 
the  average.  The  Drapier  location  is  a  continuation  of  this  same 
deposit 

The  extents  of  the  deposits,  on  the  Jeffery,  ililbum  and  Smith 
places  are  such  as  t4>  luake  them  workable.  The  depth  of  the 
beds  to  water  level  ranges  Ixftween  4  and  7  feet  and  the  stripping 
is  about  3  feet  The  rock  percentages  are  about  average  and  the 
sizes  of  the  material  ai*e  alx)ve.  Since  a  large  jx)rtion  of  this 
material  has  Ix^eii  below  the  ground-water  level  in  recent  geological 
times  the  amount  of  weathering  is  low  and  the  durability  consider- 
ably above  the  average.  Another  deposit  with  an  average  rock 
comjK)sition  and  size  of  material  and  durability  above  the  average 
is  the  Milburn,  of  section  20.  Here  the  depth  is  4  feet  to  water 
level  and  the  stripping  3  f(^t. 

In  Blue  River  Township  the  main  dejxisits  iKXMir  in  the  bluffs 
and  terraces  of  Xameless  and  Six  ilile  creeks  and  Blue  River. 
In  the  bluffs  of  Xanioless  Oeek  openings  have  been  made  on  the 
farms  of  J.  II.  Cox,  in  the  northwest  (piarter  of  scvtion  18;  W. 
Rewalls,  in  the  northwest  (juarter  of  section  1> ;  R.  \V.  BnK>ks, 
in  the  northwest  quarter  of  section  30,  and  Afarion  AfiHire,  in  the 
southwest  quarter  of  section  30  (  IT)  X.,  S  K.). 

The  Cox  dep<»sit  has  l)een  worked  <lown  to  water  level  over  an 
area  of  25  by  110  yards  and  no  IxUtoni  found,  and  the  portion 
still  left  above  water  level  is  10  by  110  yards.  The  depth  alx)ve 
water  level  is  20  feet  and  the  stri])]ung  from  4  to  7  feet  The 
sizes  of  the  material,  as  taken  from  the  average  of  three  samples. 
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are  5  per  cent  clay,  16  per  cent,  fine  medium  sand,  10  per  cent, 
medium  sand,  21  per  cent,  coarse  sand,  27  per  cent,  roofing  pebble, 
16  per  cent,  ^avel  and  5  per  cent,  boulder;  and  the  rock  per- 
centaces  are  80  limestone,  0  crystallines,  1  chert  and  1  slate. 
About  1,500  cubic  yards,  at  a  cost  of  20  cents  each,  ai'e  used  annu- 
ally for  5  mil(^  north,  1  mile  east,  Y2  mile  south  and  3  miles  west 
in  the  re]);nring  and  buildins:  of  roads,  which,  where  taken  care 
of,  give  good  satisfaction. 

A  similar  quality  of  gravel  is  found  in  the  Brooks  deposit. 
This  deposit,  also,  has  been  worked  down  to  grcnmd-water  level 
over  an  area  of  10  bv  110  yards,  and  no  lK)ttom  found.  Of  the 
|x>rtion  al>ove  ground-water  h»vel,  an  area  of  20  by  70  yards  has 
\kh:u  partially  tested  and  seems  to  be  underlain  with  gravel.  The 
depth  of  tliis  latter  portion  is  20  feet  and  tbc  strip])ing  from  1 
to  8  feet.  About  500  cubic  yards  nre  used  in  the  annual  repair 
and  building  of  the  roads  for  1  mile  north,  l^o  miles  west,  1 
mile  south  and  2  miles  east. 

A  de|K)sit  which  is  claimed  to  be  workable  is  found  in  the  north- 
east corner  of  section  28  (15  X.,  8  E.)  on  the  A.  Luse  property. 
The  size  of  the  material  is  somewhat  below  tli(»  average.  In  the 
first  terrace  alH>ve  the  flood  plain  is  a  bed  of  gravel  on  the  land 
belonffing  to  E.  \V.  Felt,  in  the  southeast  quarter  of  section  20 
(15  X.,  8  E.).  The  thickness  is  i\  feet  to  water  level  and  the 
stripping  is  from  1  to  2lo  feet.  The  area  that  has  either  l)een 
worked  down  to  water  level  and  no  bottom  fouu<l  or  is  known  to 
l)e  underlain  with  gravel  is  about  2  aere<.  The  rock  percentages 
and  sizes  of  materinl  are  nbout  the  average,  but  the  ajuount  of 
weathering  is  lower.  This  material  will  niak(^  a  g(HKl  wearing 
road. 

In  the  north  bjufl'  (»f  Six  Mile  Creek  in  the  southwest  (piarter  of 
section  28  (15  X.,  S  K. ),  ou  the  Stanley  place,  is  a  bed  of  gravel 
underlying  an  area  of  5  bv  100  vanls,  with  a  thickness  of  !)  feet 
to  water  level  and  a  stri|)])ing  of  2  feet.  The  size  of  the  material 
is  a  little  above  i\\o  averau'e. 

A  l>ed  having  a  <lepth  (►f  10  feet  and  a  strij)|)inii'  (d*  2  fe(U  with 
a  probable  extent  of  several  acres,  is  loeated  in  the  blufV  of  White 
River  on  the  Charles  Winslow  i>roi)erty  in  the  northeast  (juarter 
<»f  section   *]o    (IT)    X.,   S   E.  ).      Tin*  j)it  on   this   phice  has   been 
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worked  down  to  water  level  and  no  bottom  found.  The  sizes  of 
the  material,  as  taken  from  the  average  of  three  samples,  are  4 
per  cent,  clay,  10  per  cent  fine  mediimi  sand,  10  per  cent  medium 
sand,  16  per  cent,  coarse  sand,  32  per  cent  roofing  pebble,  13  per 
cent  gravel  and  15  per  cent  boulder.  The  rock  percentages  are 
90  limestone,  8  crystallines,  %  slate,  ^4  sandstone  and  %  chert. 
With  the  sizes,  rock  percentages  and  a  small  amount  of  weather- 
ing, we  get  a  very  durable  and  satisfactory  road  material. 

On  the  farm  of  David  Benford,  in  the  northeast  quarter  of 
section  28  (15  N.,  8  E.),  is  a  bed  of  gravel  which  by  the  out- 
croppings  seems  to  follow  the  bluff  of  Six  Mile  Creek  for  300 
yards.  The  depth  of  the  deposit  to  water  level  is  12  feet  and 
no  bottom  found  and  the  stripping  is  1%  feet  For  sizes  of  the 
material,  rock  percentages  and  quality,  the  deposit  is  similar  to  the 
Winslow,  which  is  described  in  the  preceding  paragraph. 

Some  small  deposits  of  gravel  are  found  on  the  Wright  place  in 
the  southeast  quarter  of  section  5  (15  N.,  8  E.). 

In  reviewing  briefly  the  deposits  of  Hancock  County  we  find 
the  main  deposits  along  the  larger  streams  and  in  some  kames  in 
the  civil  township  Brown.  The  barren  areas  comprise  the  western 
two-thirds  of  the  civil  townships  Vernon,  Buck  Creek  and  Sugar 
Creek,  the  central  part  of  Green,  the  northwestern  half  of  Brandy- 
wine  and  the  northeastern  half  of  Jackson.  Through  the  centers 
of  all  of  these  areas  we  find  railroad  transportation,  by  means  of 
which  a  cinished  limestone,  which  is  more  durable  than  the  gravel, 
could  be  delivered  within  a  few  miles  of  where  it  would  be  used. 
For  information  regarding  the  cost,  see  page  156;  for  the  quality 
see  the  results  of  tests  on  a  number  of  samples  of  limestone  from 
various  parts  of  central  Indiana  made  by  the  Road  Testing  Labo- 
ratory of  the  United  States,  on  page  157 ;  and  an  explanation  of 
these  tests  on  pages  64-79. 

HAMILTON  COUNTY. 

Area  In  square  miles 402 

Population  In  1900 29,914 

Miles  of  public  roads 700 

Miles  of  Improved  roads 500 

Percentage  of  roads  improved 71.4 

Miles  improved  with  gravel 500 
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Mllea  Improved  with  crushed  stone None 

Averaffe  original  cost  of  gravel  roads  per  mile $1,200 

Total  original  cost  o-.  Improved  roads $600,000 

Annual  cost  of  repnirs  per  mile  on  gravel  roade  5  yenvs  old $50 

Mllee  of  Improved  road  (gravel)  built  in  1005 12 

Miles  of  improved  road  (gravel)  contracted  for  1906 S 

First  Improved  roads  hullt  (toll) 1865 

Proportion  of  Improved  roads  bnllt  sioce  1895  (per  cent.) 20 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Antborltf N.  W.  Cowglll,  County  Auditor 

Hamilton,  ivhiph  is  the  center  county  of  the  StJite,  forms  a 
square  of  400  aqunre  miles.  It  lies  south  of  Tipton,  west  of  Mad- 
ison and  Hancock,  north  of  ITancock  and  Marion,  and  east  of 
Boone  and  Clinton. 


HAMILTON  COUNTY 


road  materials  In  Hamilton  County. 
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Two  geological  epochs  are  represented  in  the  surface  rocks  of 
the  county,  viz.,  the  Niagara  limestone  of  the  Silurian,  and  the 
Wisconsin  drift  of  the  Pleistocene.  The  Niagara  outcrops  at  only 
a  few  places  in  the  county,  the  most  extensive  of  these  being  at 
Connor's  Mill,  on  White  River,  five  miles  above  Noblesville,  and 
at  two  small  quarries  southwest  of  Fishersville. 

The  topography  of  the  eastern  two-thirds  of  this  county  is  nearly 
a  level  plain,  except  as  it  is  traversed  in  the  southeastern  part  by 
the  valleys  of  White  River  and  its  tributary,  Cicero  Creek,  which 
flows  into  it  from  the  north,  and  Fall  Creek,  which  cuts  the 
southeastern  corner  of  the  county.  The  western  portion  of  the 
county,  because  of  a  heavier  covering  of  moraine,  has  an  elevation 
ranging  between  900  and  950  feet,  while  the  elevation  of  the 
eastern  portion  is  from  800  to  850  feet. 

The  main  gravel  deposits  are  located  along  White  River,  Fall 
Creek,  and  in  old  valleys  which  have  been  filled  up,  in  the  north- 
western part  of  the  county.  For  amount  of  gravel,  Hamilton 
County  falls  below  the  average  for  central  Indiana.  An  average 
for  the  rock  percentages  of  the  county  would  be  84  limestone, 
10  crystallines,  4  shale,  1  chert,  and  1  slate;  and  for  the  sizes,  8 
per  cent,  clay,  15  |)er  cent,  fine  medium  sand,  10  per  cent  medium 
sand,  20  per  cent,  coarse  sand,  26  per  cent,  roofing  pebble,  15  per 
cent,  gravel,  and  1  per  cent,  boulder. 

The  transportation  facilities  are  only  fair.  The  Michigan 
Division  of  the  L.  E.  &  W.,  running  north  and  south,  and  the  Mid- 
land, running  east  and  west,  intersect  at  Noblesville.  The  Chi- 
cago and  Louisville  cuts  the  southwest  ])art  of  the  colinty,  and  an 
intenirban  traction  line  passes  north  and  sonth  through  Xobles- 
ville. 


Toinushij)  JO  XoHh,  Uaiujrs  S,  4,  5,  and  Pari  of  6  East, 

This  area  of  120  square  miles  which  is  found  along  the  northern 
boundary  of  the  county  is  poorly  equipped  for  road  material,  the 
principal  deposits  lying  alon^  White  River  and  in  filled  up  stream 
vallevs  near  and  north  of  Sheridan. 

In  the  civil  townships  of  Adams  and  Jackson  almost  all  of  the 
gravel  is  tukeu  from  l)eneath  the  L':roun<l-water  level  by  dipping, 
chainiuu  and  punipiug;  but   in   White  River  it  is,  for  the  most 
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part,  obtainod  from  dry  pits.  Tii  Adams  Township  60  per  cent, 
of  the  roads  are  fairly  well  graveled,  20  per  cent,  being  poorly 
improved,  and  20  per  cent  dirt.  Tn  Jackson,  25  per  cent,  are 
dirt,  and  in  White  River,  22  per  cent,  are  dirt  and  28  per  cent, 
poorly  graveled. 

On  the  farms  of  A.  Underwood,  in  the  northeast  quarter  of  sec- 
tion 32  (20  N.,  3  E.);  William  Farrow,  in  the  southeastern 
corner  of  section  20  (20  'N,,  3  E.)  ;  Eli  Hutchins,  in  the  south- 
western corner  of  section  28  (20  N.,  3  E.),  and  W.  FT.  Cox,  in  the 
southwest  quarter  of  section  28  (20  N.,  3  E.),  is  a  bed  of  gravel 
in  an  old  valley  which  has  long  been  filled  up.  This  entire  area 
has  been  tested  nir^re  or  less  by  driving  a  ll'o-inch  pipe,  and  is 
known  to  be  underlain  by  gravel  and  sand  under  from  5  to  11 
feet  of  stripping.  On  the  Underwood  ])lace,  whore  considerable 
material  has  been  thrown  out,  a  couple  of  locations  have  been 
tested  for  dipping  where  the  depth  is  25  feet  and  the  stripping 
5  feet.  As  one  goes  either  north  or  south  from  these  locations 
for  dipping  the  stripping  rapidly  increases  until  it  attains  a 
thickness  of  0  and  10  feet. 

The  sizes  of  the  material  are  10  per  cent,  clay,  12  per  cent,  fine 
medium  sand,  25  per  cent,  medium  sand,  15  per  cent,  coarse  sand, 
20  per  cent,  roofing  pebble,  and  18  per  cent,  gravel;  and  the  rock 
percentages  are  78  limestone,  IH  crystallines,  4  shale,  1  chert,  and 
1  slate.  The  color  is  gray  and  the  oxidation  practically  nothing. 
This  material  is  sold  at  45  cents  j)er  cubic  yard.  Tlie  roads  on 
which  it  is  used  arc  verv  excellent.  In^in":  hard,  snK)oth  and 
<lurable. 

On  the  placets  bcloiiging  to  John  Iiurton,  of  the  southwest  quar- 
ter of  section  8;  »I.  IT.  Osburn,  <>f  the  southeast  (juarter  of  section 
7,  and  David  ^rc^Inrty,  of  the  n<»rtheast  <|uarter  of  section  8  (20 
N.,  3  E.),  is  another  case  where  an  oM  valley  has  been  filled  up 
with  deposits  of  gravel,  clay  and  sand.  Tests  have  been  made 
in  this  narrow  strip  ior  ulumt  1  mile  which  show  the  gravel  to 
lie  associated  with  large  amounts  of  clay  at  most  j)laces.  At  a 
few  points,  however,  it  is  workable,  particularly  on  the  John  Bur- 
ton farm,  where  it  is  being  taken  out  by  the  endhv^s  chain  prc^ccss. 

With  this  process,  the  stripping,  which  is  fnMii  *>  to  5  feet, 
does  not  have  to  be  taken  off,  but  i«  allow<Ml  to  fall  into  the  pit 
and  mix  with  the  gravel;  hut  it  i*j  not  lifted  out  with  it,  because 
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Two  geological  epochs  are  represented  in  the  surface  rocks  of 
the  county,  viz.,  the  Niagara  limestone  of  the  Silurian,  and  the 
Wisconsin  drift  of  the  Pleistocene.  The  Niagara  outcrops  at  only 
a  few  places  in  the  county,  the  most  extensive  of  these  being  at 
Connor's  Mill,  on  Wliite  River,  five  miles  above  Noblesville,  and 
at  two  small  quarries  southwest  of  Fishcrsville. 

The  topography  of  the  eastern  two-thirds  of  this  county  is  nearly 
a  level  plain,  except  as  it  is  traversed  in  the  southeastern  part  by 
the  valleys  of  White  River  and  its  tributary,  Cicero  Creek,  which 
flows  into  it  from  the  north,  and  Fall  C?reck,  which  cuts  the 
southeastern  corner  of  the  county.  The  western  portion  of  the 
county,  because  of  a  heavier  covering  of  moraine,  has  an  elevation 
ranging  between  900  and  050  feet,  while  the  elevation  of  the 
eastern  portion  is  from  800  to  850  feet. 

The  main  gravel  deposits  are  located  along  White  River,  Fall 
Creek,  and  in  old  valleys  which  have  been  filled  up,  in  the  north- 
western part  of  the  county.  For  amount  of  gravel,  Hamilton 
County  falls  below  the  average  for  central  Indiana.  An  average 
for  the  rock  percentages  of  the  county  would  be  84  limestone, 
10  crystallines,  4  shale,  1  chert,  and  1  slate;  and  for  the  sizes,  8 
per  cent,  clay,  15  |:)er  cent,  fine  medium  sand,  IG  per  cent,  medium 
sand,  20  per  cent,  coarse  sand,  26  per  cent,  roofing  pebble,  15  per 
cent,  gravel,  and  1  per  cent,  boulder. 

The  transportation  facilities  are  only  fair.  The  Michigan 
Division  of  tlio  Tv.  E.  k  W.,  running  north  and  south,  and  the  Mid- 
land, running  east  and  west,  intersect  at  Noblesville.  The  Chi- 
cago and  Louisville  cuts  the  southwest  ])art  of  the  coUnty,  and  an 
intenirban  traction  line  passes  north  and  south  through  Nobles- 
ville. 

7V>//•7^s7^?yy  JO  North,  Jiniujcs  3,  4,  o,  nad  Part  of  G  Ea.st, 

This  area  of  120  square  miles  which  is  found  along  the  northern 
boundary  of  the  county  is  poorly  ccpiipped  for  road  material,  the 
principal  deposits  lying  alon^r  White  Ixiver  and  in  filled  up  stream 
vallevs  near  and  north  of  Sheridan. 

In  the  civil  townshiy)s  of  Adtiins  and  Jackson  almost  all  of  the 
grav(»l  is  tnkcn  from  l)eneatli  the  l' round-water  level  by  dipping, 
chaining  and  pumping;  but  in   White  River  it  i^,  for  the  most 
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part,  obteinecl  from  dry  pits.  Tn  Adams  Township  60  per  cent, 
of  the  roads  are  fairly  well  graveled,  20  per  cent,  being  poorly 
improved,  and  20  per  cent.  dirt.  Tn  Jackson,  25  per  cent  are 
dirt,  and  in  White  River,  22  per  cent,  are  dirt  and  28  per  cent, 
poorly  graveled. 

On  the  farms  of  A.  Underwood,  in  the  northeast  quarter  of  sec- 
tion 32  (20  N.,  3  E.)  ;  William  Farrow,  in  the  southeastern 
corner  of  section  20  (20  N.,  BE.);  Eli  Hutchins,  in  the  south- 
western corner  of  section  28  (20  N.,  3  E.),  and  W.  IT.  Cox,  in  the 
southwest  quarter  of  section  28  (20  N.,  3  E.),  is  a  bed  of  gravel 
in  an  old  valley  which  has  long  been  filled  up.  This  entire  area 
has  been  tested  more  or  less  by  driving  a  lVl>-inch  pipe,  and  is 
known  to  be  underlain  by  gravel  and  sand  imder  from  5  to  11 
feet  of  stripping.  On  the  Underwood  ])lace,  where  considerable 
material  has  been  thrown  out,  a  couple  of  locations  have  been 
tested  for  dipping  where  the  depth  is  25  feet  and  the  stripping 
5  feet-  As  one  goes  either  north  or  south  from  these  locations 
for  dipping  the  stripping  rapidly  increases  imtil  it  attains  a 
thickness  of  0  and  10  feet. 

The  sizes  of  the  material  are  10  per  cent,  clay,  12  per  cent,  fine 
medium  sand,  25  per  cent,  medium  sand,  15  per  cent,  coarse  sand, 
20  per  cent,  roofing  jjcbble,  and  1«^  per  cent,  gravel ;  and  the  rock 
percentages  are  78  limestone,  10  crvstalliiies,  4  shale,  1  chert,  and 
1  slate.  The  color  is  gray  and  the  oxidation  practically  nothing. 
This  material  is  sold  at  45  cents  per  cubic  yard.  Tlie  roads  on 
which  it  is  used  arc  very  excollcnt.  Inking  hard,  sni(X)th  and 
<lurable. 

On  the  places  Woiiging  to  John  Burton,  of  the  southwest  quar- 
ter of  section  8;  »1.  IT.  Oslnirn,  of  the  southeast  quarter  of  section 
7,  and  David  ^IcMiirty,  of  the*  uorthcnst  (piarter  of  section  8  (20 
X.,  3  E.),  is  another  case  where  an  old  valley  has  been  filled  up 
with  depasits  of  gravel,  clay  and  sand.  Tests  have  been  made 
in  this  narrow  strip  for  alnait  1  mile  which  show  the  gravel  to 
be  associated  with  large  amounts  of  clay  at  most  jilaces.  At  a 
few  points,  however,  it  is  workable,  particulai'ly  on  the  Tolin  Bur- 
ton farm,  where  it  is  being  taken  out  by  the  endless  chain  process. 

With  this  process,  the  stripping,  which  is  from  3  t<>  5  feet, 
does  not  have  to  be  taken  oiT,  but  is  allowed  U)  fall  into  the  pit 
and  mix  with  the  gravel;  but  it  i-*  not  lifted  out  with  it,  because 
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the  opened  bottom  and  top  of  the  chain  buckets  which  carry  the 
gravel  out  permits  a  circulation  of  water  between  the  particles  of 
gravel  that  washes  away  the  dirt  and  a  part  of  the  clay.  From 
70  to  150  cubic  yards  of  material  are  chained  out  daily* 

The  pit  is  from  22  to  28  feet  deep,  with  a  clay  bottom.  The 
material  is  gray  in  color  and  is  unoxidized.  The  rock  percentages 
are  80  limestone,  14  crystallines,  3  shale,  2  chert,  and  1  slate; 
and  the  sizes,  as  taken  from  the  mean  of  two  samples,  are  2  per 
cent  clay,  10  per  cent,  fine  medium  sand,  20  per  cent,  medium 
sand,  30  per  cent,  coarse  sand,  30  per  cent,  roofing  pebble,  and  8 
per  cent,  gravel.  This  low  amoimt  of  clay  does  not  allow  the 
roads  to  become  as  well  packed  as  if  the  amount  was  higher. 
Furthermore,  a  loose  material  works  off  at  the  sides  of  the 
roads  and  grinds  up  much  more  than  when  it  is  cushioned  and 
held  by  matrix  of  clay.  Since  clay  of  a  good  quality  can  be  sup- 
plied, the  writer  would  suggest  its  addition.  Eight  thousand  cubic 
yards  of  this  material,  at  a  cost  of  40  cents  each,  are  used  in  the 
annual  repair  of  the  roads  for  6  miles  north,  2^^  miles  west,  21/^ 
miles  east,  and  4  miles  south.  These  roads  are  smooth  and 
durable. 

Extending  in  a  northeast  and  southwest  direction,  as  was  the 
case  with  the  two  preceding  deposits,  is  a  bed  of  gravel  and  sand 
about  500  yards  long  and  with  an  average  known  width  of  25 
yards,  in  the  northwest  quarter  of  section  14  and  the  northeast 
quarter  of  section  15  (20  N.,  3  E.),  on  the  farms  belonging  to  S. 
A.  Vickory  and  A.  Smith.  At  several  places  in  this  bed  locations 
have  been  found  for  setting  a  gravel  excavator,  but  for  a  general 
thing  it  is  either  too  sandy,  clayey  or  shallow.  On  the  Vickory 
place,  where  12,000  cubic  yards  of  gravel  have  been  dipped,  the 
bed  was  from  20  to  45  feet  deep  and  the  stripping  from  3  to  8 
feet.  Three  hundred  yards  southwest  of  this  point  is  another 
location  that  has  as  great  a  depth  as  45  feet. 

The  quality  of  the  material  is  below  the  average  for  that  from 
beneath  the  water  level.  The  sizes  are  12  per  cent  clay,  18  per 
cent  fine  medium  sand,  20  per  cent  medium  sand,  25  per  cent, 
coarse  sand,  20  per  cent  roofing  pebble,  4  per  cent,  gravel,  and  1 
per  cent  boulder;  the  rock  percentages  are  78  limestone,  16  crys- 
tallines, 4  shale,  1  chert,  and  1  slate;  the  color  is  gray,  and  the 
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oxidation  almost  nothing.  Where  used  on  the  road  it  packs  well 
and  makes  a  smooth  and  hard  road^  but  its  fineness  causes  it  to 
be  less  durable  than  if  it  were  coarser. 

On  the  land  of  Malissa  Drake,  of  the  northwest  quarter  of  seor 
tion  35 ;  the  W.  E.  Owens  property,  in  the  southwest  part  of  sec- 
tion 35  and  the  southeast  of  section  34,  and  that  of  J.  Eeagan, 
in  the  southeast  quarter  of  section  34  (20  N.,  3  E.),  is  a  bed 
of  gravel,  clay  and  sand  apparently  filling  an  old  stream  channel. 
The  length  is  roughly  500  yards,  the  width  25  yards,  and  the 
depth  and  quality  sufficient  in  places  so  that  a  few  more  locations 
for  dipping  have  been  found. 

A  small  deposit  is  found  on  the  G.  W.  Bean  farm,  in  the  south- 
central  part  of  section  24  (20  N.,  3  E.),  and  a  bed  of  gravel  un- 
derlying 2  or  3  acres,  in  the  east-central  part,  on  the  land  of  Asa 
Wiles.  At  this  place  is  a  wet  pit  200  yards  long  and  12  feet 
deep.  The  material  taken  out  has  the  following  rock  percent- 
ages: Eighty  limestone,  14  crystallines,  3  shale,  2  chert,  and  1 
slate;  the  sizes  are  5  per  cent,  clay,  15  per  cent,  fine  medium  sand, 
25  per  cent  medium  sand,  30  per  cent  coarse  sand,  15  per  cent 
roofing  pebble,  and  10  per  cent,  gravel;  the  oxidation  is  almost 
nothing  and  the  color  is  gray.  Although  the  roads  on  which  this 
material  is  used  are  smooth  and  hard,  they  are  not  as  durable  as 
they  would  be  if  it  were  coarser. 

Locations  for  dipping  may  be  present  on  the  farms  of  Henry 
DeVanej,  of  the  southeast  part  of  section  20  (20  N.,  4  E.),  in  the 
flood  plain  of  a  small  .stream ;  and  on  tho  land  of  Martha  Mc- 
Carthy, in  the  southwest  corner  of  section  29  (20  N.,  4  E.).  These 
two  locations  seem  to  conne<*t  with  one  another  by  a  filling  up  of 
an  old  valley  with  gravel,  sand  and  clay,  as  tests  have  shown,  and 
to  extend  for  Vii  i^^ilc  northeast  of  the  DeVaney  place.  Tests  for 
about  400  vards  in  a  northeast  and  southwest  direction  on  the 
DeVaney  farm  and  tlio  adjacent  land  to  the  east  are  said  to  show 
a  number  of  points  where  the  bed  of  gravel  is  over  18  feet  thick 
and  where  a  machine  could  likely  Ix^  ?et.  On  the  McCarthy  place, 
a  depth  of  30  foet  is  claimed  and  a  sufficient  extent  for  setting  a 
dipping  machine. 

In  the  southwest  quarter  of  section  34  (20  N.,  4  E.),  on  the 
L.  N.  Chew  farm,  is  a  ditch  which  shows  a  good  depth  of  gravel 
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for  100  yards  north  and  100  west.  At  several  points  in  its  bottom 
tests  have  indicated  a  bed  17  feet  thick.  The  stripping  ranges 
between  3  and  7  feet.  The  sizes  of  the  material  are  similar  to 
those  of  southeastern  Adams  Township.  The  material,  being  for 
the  most  part  beneath  ground-water  level,  is  very  little  oxidized. 

On  the  places  of  D.  Jacobs,  in  the  southwest  quarter  of  section 
10,  and  that  of  M.  Wilson,  in  the  northwest  quarter  of  section  10 
(20  N.,  4  E.),  are  gravel  beds  containing  material  whose  sizes  are 
10  per  cent  clay,  18  per  cent  fine  medium  sand,  22  per  cent, 
medium  sand,  20  per  cent,  coarse  sand,  25  per  cent,  roofing  pebble, 
and  5  per  cent,  gravel.  The  former  deposit  is  not  workable  on 
account  of  a  very  heavy  stripping.  The  second  has  a  tested  extent 
of  y2  acre  beneath  from  5  to  10  feet  of  surface.  Beyond  the 
1/2  acre  limit  the  stripping  increases  and  the  material  grades  into 
fine  sand.  The  depth  is  from  10  to  20  feet^  3  feet  of  which  is 
above  water  level. 

Advancing  eastward  in  this  congressional  township  no  other 
deposits  of  importance  are  found  until  Cicero  Creek  is  reached, 
and  none  on  this  until  we  follow  south  to  the  bluffs  and  flood 
plains  on  the  II.  Klotz  property,  in  the  northwest  quarter  of  sec- 
tion 30  (20  N.,  5  E.).  The  bluff  deposit  couteins  from  4  to  7 
feet  of  stripping,  and  a  very  small  size  of  material,  10  per  cent, 
being  clay,  20  per  cent  fine  nie<lium  sand,  25  j)er  cent,  medium 
sand,  25  per  cent,  coarse  sand,  and  20  jx^r  cent,  roofing  pebble, 
liecause  of  this  heavy  stripping  and  smallness  of  material,  the 
deposit  can  hardly  be  ternie<l  workable.  The  flood  plain  deposit 
has  not  been  opened,  and  is  only  known  to  underlie  a  few  thousand 
square  yards. 

A  small  amount  of  gravel  is  taken  from  the  flood  deposits  of 
Cicero  Creek,  in  the  northwest  quarter  of  section  31  (20  X.,  5 
E.),  on  the  Carson  heirs'  farm. 

On  the  j)roperty  Wonging  to  Michael  Sdimitt,  in  the  north- 
east qnarter  of  s<M*tion  4  (20  N.,  5  E.),  is  a  fair  quality  of  gi*avel 
beneath  the  ground-water  level.  A  tested  location  for  dipping  is 
said  to  \h}  found  here. 

In  the  bluff  of  a  frilnitTry  to  White  River,  beneath  from  2  to 
4  fe(^r  of  surface,  is  a  bod  of  gravel  on  the  John  Criswell  farm, 
in  the  southeast  quarter  of  section  35  (20  X.,  5  E.).     This  bed  is 
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10  feet  deep,  with  no  bottom  other  than  water,  and  has  a  known 
extent  of  3,500  square  yards.  The  sizes  of  material  are  about 
average,  and  the  oxidation  a  little  above. 

Located  in  the  bluff  of  Puck  Crcok  in  the  southwest  and  north- 
west quarter  of  section  19  (20  N.,  0  E.),  on  the  plaws  of  Lewis 
Gwinn  and  Robert  ITouse,  and  in  the  southwest  quarter  of  sec- 
tion 17  on  the  Samuel  Templeton  land,  are  some  beds  of  gravel 
which  have  depths  of  about  10  feet  and  from  2  to  4  feet  of  strip- 
ping. The  sizes  and  oxidation  of  material  are  about  average. 
The  amounti>  at  tlie  first  two  deposits  are  apparently  workable,  but 
the  third  is  doubtful.  At  all  of  the  beds  the  gravel  often  merges 
into  a  fine  sand  which  can  not  be  used. 

In  the  bluffs  of  Fall  Creek,  on  the  pro|>erty  belonging  to  N, 
F.  Foland,  in  the  southeast  quarter  of  soctifin  29  (20  N.,  0  E.), 
beside  the  road  is  a  workable  bed  of  gravel  with  a  stripping  rang- 
ing between  2  tnid  5  feet,  and  a  dej)tli  of  12  feet  with  no  bottom 
other  than  gravel.  The  color  is  brown  and  the  sizes  are  somewhat 
l^low  the  average. 

At  nmnerous  places  along  White  Kiver  are  workable  deposits 
to  be  found  in  the  terraces.  Among  some  that  have  l)een  oi)ened 
are  those  on  the  farms  of  J.  S.  Ilougham,  S.  H.  Lee  and  L.  C. 
Gcntrv,  of  section  f'>2  (20  X.,  (>  E.).  On  the  ilougham  place  dug 
well  records  show  the  following  section:  (1)  Soil,  2V^  f(H?t;  (2) 
till,  IV2  feet;  (^0  gravel  above  water  level,  8  fei't;  (4)  and  gravel 
beneath  water  level,  S-f-  feet.  A  large  portion  <^f  the  post  holes 
over  the  80  acre  farm  have  reached  gravel  at  their  bottoms.  The 
sizes  are  7  per  cent,  clay,  12  per  cent,  fine  medium  sand,  21  i)er 
cent,  medium  sand,  '>2  per  (-(^nt.  coarse  sand,  22  per  cent,  roofing 
pebble,  and  0  por  cent,  gravel.  One  t]i<ni>^and  loads  at  12V'o 
cents  per  cubic  yard  are  used  in  tlu^  annnal  repair  and  building 
of  roads  for  4*niiles  east,  ^  -j  mile  north,  1  mile  west,  and  2  miles 
j-outh.  The  Lee  deposit  is  al<o  known  to  underlie  a  large  area  and  ^ 
to  be  similar  in  ]>]ivsien]  cliaracteristics  to  the  llonirhani.  Tlie 
Gentry  bed  is  found  on  the  bank  of  an  old  water  course  between 
White  River  and  Fall  Creek.  Its  amount  is  workable  and  size 
about  the  average  for  the  county. 

A  brief  summary  of  this  congressional  township  shows  us  that 
the  eastern  portion  of  the  civi!  township,  Adams,  practically  all  of 
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Jackson,  and  the  northern  two-thirds  of  White  River,  will  soon, 
unless  some  unknown  deposits  are  discovered,  have  to  obtain  road 
material  from  outside  sources.  Because  of  the  much  better  dura- 
bility, the  writer  would  suggest  that  crushed  limestone  be  shipped 
to  the  most  convenient  points.  To  learn  how  the  limestone  of  your 
own  county  compares  with  that  of  others,  see  how  the  tests  made 
upon  it,  by  the  TJ.  S.  Road  Testing  Laboratory,  compare  with 
those  made  upon  stone  from  other  counties.  In  choosing  a  crushed 
limestone,  the  questions  of  quality  and  cost  of  transportation  are 
the  most  important 

Township  19  North,  Ranges  3,  J^,  5,  and  Part  of  6  East. 

This  rectangle,  with  a  length  from  east  to  west  of  20  miles  and 
a  width  from  north  to  south  of  G  miles,  occupies  the  central  por- 
tion of  the  county.  In  the  eastern  part  of  this  area  are  the  main 
gravel  deposits  in  the  bluffs,  terraces  and  flood  plains  of  White 
River,  and  in  the  western  portion  are  smaller  deposits  in  old 
valleys  that  have  been  filled  with  gravel,  clay  and  sand.  These 
latter  deposits  are  almost  all  beneath  the  ground-water  level,  while 
the  former  are,  for  the  most  part,  above. 

As  in  the  township  immediately  north,  great  abundance  of 
gravel  is  found  in  the  bluffs  and  terraces  of  White  River.  On  the 
farm  belonging  to  L.  P.  Newton,  in  the  northwest  quarter  of 
section  1  (19  N.,  5  E.),  is  a  workable  bed  of  gravel,  with  a 
thickness  above  water  level  of  13  feet  and  an  imknown  one  below, 
and  with  from  2  to  5  feet  of  stripping.  The  sizes  of  the  material 
are  about  the  average  for  the  county.  Other  pits  which  contain 
workable  amounts  of  gravel  more  or  less  mixed  with  fine  sand  are 
found  on  the  second  terraces  of  White  River,  in  section  4  (19 
N.,  5  E.),  on  the  W.  Mosebaugh  and  D.  Overdorf  places;  in 
section  9  (19  N.,  5  E.),  on  the  farms  of  M.  Mosebaugh,  Hannah 
Morris  and  W.  F.  Conway ;  J.  G.  Slusher,  in  the  northwest  quar- 
ter of  section  21  (19  N.,  5  E.),  and  in  the  flood  plain  on  the 
W.  H.  Harrison  farm,  in  the  southeast  quarter  of  section  20 
(19  N.,  5  E.).  In  addition  to  the  pit  gravel  on  the  D.  Overdorf 
place,  500  loads  are  obtained  annually  from  the  flood  deposits  of 
White  River. 
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On  the  farm  belonging  to  C.  &  N.  Sylvester,  in  the  northeast 
quarter  of  section  13  (19  N.,  5  E.),  is  a  bed  of  gravel  with  a 
thickness  of  10  feet  above  ground-water  level  and  at  least  4  feet 
beneath,  3  feet  of  stripping,  and  a  tested  extent  of  2,500  square 
yards.    The  sizes  of  the  material  are  above  the  average. 

In  the  southwest  portion  of  this  same  section,  on  the  farm 
belonging  to  J.  Abney,  is  a  bed  beneath  3  feet  of  surface,  with  a 
depth  of  8  feet  The  area  underlain  has  not  been  determined. 
The  quality  of  the  material  is  very  good,  the  sizes  being  consider- 
able above  the  average  and  the  amount  of  oxidation  not  being 
very  much.  Five  hundred  cubic  yards,  at  40  cents  each,  are  put 
on  the  roads  annually  for  2  miles  east,  Yi  ™ilG  north,  l/^  mile 
west,  and  1  mile  south.  A  road  running  east  and  west  past  the 
pit  was  built  15  years  ago  from  this  gravel  and  today  is  in  good 
condition  with  a  small  amount  of  repair. 

In  the  southwest  quarter  of  section  7  (19  N.,  6  E.),  on  the 
place  of  W.  II.  Cray,  is  a  deposit  of  gravel  underlying  to  a  greater 
or  less  extent  7  or  8  acres,  as  has  been  learned  by  turning  the 
material  up  with  the  plow. 

Another  deposit  is  found  on  the  W.  H.  Flanders  place,  on  the 
side  of  a  valley  and  in  the  flood  plain  in  the  northwest  quarter  of 
the  same  section.  In  the  flood  plain  2  or  3  acres  are  said  to  have 
been  tested  and  found,  under  2\/U  feet  of  soil,  to  be  underlain  with 
a  bed  of  gravel  wliicli  had  a  thickness  of  4  feet  above  ground-water 
level  and  an  unknown  depth  below. 

On  the  lots  l)cl( aiding  to  F.  il.  Kvans,  beneath  from  1  to  4  feet 
of  stripping,  in  the  northern  part  of  Xoblesville,  is  a  bed  of  gravel 
on  the  second  terrace  of  White  River.  The  length  of  the  deposit 
is  200  yards,  the  width  50  and  the  depth  3,  as  is  seen  from  the 
exposure  on  the  pit  walls  and  tests  made  with  a  post  auger.  The 
sizes  of  the  material  are  about  the  average  and  the  amount  of 
weathering  higher. 

One  thousand  r'uhic  yards  of  gravel  are  obtained  annually  for 
repairing  and  building  roads  for  4  miles  west,  from  the  fl(.K)d  de- 
posits along  Cicero  Cn^ek,  on  the  E.  Metj^ker  farm,  in  the  south- 
east comer  of  section  35  (10  N.,  4  E.),  and  2,000  from  that  of 
C.  and  M.  Iloniey,  in  the  northeast  (juarter  of  the  same  section. 

On  the  land  belonging  to  X.  C.  llaworth,  in  the  northeast  cor- 
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ner  of  section  21  (19  N.,  4  E.),  is  a  morainic  hill  with  an  area  of 
about  4  acres  which  is  underlain  with  gravel  and  fine  sand  that 
frequently  grade  into  one  another.  The  depth  is  10  feet  find  the 
stripping  5  feet  The  mean  of  two  samples  gives  about  the  average 
sizes  of  material.    The  rock  percentages  are  also  about  average. 

In  the  northeast  comer  of  section  17  (19  N.,  4  E.),  on  the 
Isaac  Haworth  place,  on  a  valley  side,  is  a  workable  deposit  which 
is  2-3  gravel  and  1-3  fine  sand.    Its  depth  is  10  feet  and  stripping 

4  feet.  The  sizes  of  the  material  are  12  per  cent  clay,  15  per 
cent  fine  medium  sand,  10  per  cent,  medium  sand,  10  per  cent, 
coarse  sand,  23  per  cent,  roofing  pebble,  20  per  cent,  gravel, 
and  10  per  cent,  boulder.  The  wearing  quality  is  also  above  the 
average.  Two  hundred  cubic  yards,  at  a  cost  of  15  cents  each,  are 
used  in  the  annual  building  and  repair  work. 

In  digging  a  ditch  and  making  an  excavation  for  a  fish  pond,  on 
the  Isaac  Chance  property,  in  the  northwest  quarter  of  section 
29  (19  N.,  4  E.),  gravel  was  found  in  tlie  bottom  of  the  former 
for  15  rods,  and  to  underlie  1^/*  acres  of  the  latter.  The  depth 
was  not  determined. 

Small  deposits  are  also  known  to  occur  on  the  farms  of  Charles 
Iliatt,  in  the  northwest  quarter  of  section  8,  and  in  the  south- 
central  part  of  section  5  (11)  N.,  4  E.),  on  the  farms  of  W.  A. 
Perry  and  the  Commack  heirs. 

On  the  W.  W.  Anderson  place,  in  the  south -central  part  of  sec- 
tion 18  (10  N.,  4  E.),  is  a  bed  of  gravel  and  fine  sand  under  from 
2  to  7  feet  of  stripping  along  a  stream  bluff.  An  area  250  yards 
long  and  30  yards  wide  seems  to  be  underlain,  as  is  indicated  by 
a  well  250  yards  back  from  tlie  bluff,  that  showed  a  stripping  of 

5  feet  and  a  depth  in  the  gravel  of  5  feet  and  no  bottom  found. 
The  depth  along  the  bluff  is  15  feet.  The  rock  composition  is 
average  and  the  sizes  of  the  material  are  al)ove. 

In  the  flood  plain  of  a  small  stream  beneath  the  ground-water 
level  on  the  land  of  J.  R.  Foulke,  in  the  northeast  quarter  of 
section  1  (10  N.,  3  E.),  is  a  bed  of  gravel  underlying  3  or  4  acres 
which  have  been  roughly  tested,  except  in  n  place  where  a  location 
has  been  foimd  for  setting  a  dipping  machine.  The  l)ed  rests 
upon  a  clay  bottom  and  has  a  depth  ranging  Ix^tween  15  and  40 
feet.  The  material  is  about  the  average  for  size,  with  exception 
of  12  per  cent  clay,  and  has  a  rock  composition  of  78  per  cent 
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limestone,  17  per  cent.  cryptalliTies,  3  per  cent,  shale,  1  per  cent 
chert,  and  1  per  cent,  slate.  At  a  cost  of  40  cents  per  cubic  yard 
the  material  i.s  put  on  the  roads  for  4  miles  west,  4  miles  north,  1 
mile  south,  and  XU  ^^^^  ^^^^-  These  roads  are  smooth,  hard,  and 
verv  durable. 

On  the  Robert  Tnuian  j>lace,  in  the  northeast  quarter  of  section 
24  (10  N.,  3  E.),  is  a  bed  of  gi-avel  with  a  depth  of  10  feet  which 
is  partly  above  ground-water  level  and  partly  below,  and  a  strip- 
ping ranging  between  1  and  3  feet.  This  material  is  very  much 
under  size  and  considerably  oxidized.  It  should  Ix?  used  only  in 
very  light  repair  work. 

In  the  northwest  quarter  of  section  10  (19  !tf.,  3  E.),  on  the 
William  Harrison  fann,  a  considerable  amount  of  a  fine  material 
has  been  dipped.  The  sizes  are  too  small  for  building  ajid  heavy 
for  repair  work. 

l^eneath  the  ground-water  level  and  under  from  4  to  5  feet  of 
stripping  in  the  flood  ])lain  of  a  creek  on  the  W.  S.  Swain  land, 
in  the  northwest  quarter  of  section  20  (11)  X.,  3  E.),  is  a  bed  of 
gravel  resting  upon  a  clay  l)ottom  with  a  thickness  of  21^2  f^t 
at  maximum.  Two  hundred  and  twenty  feet  either  up  or  down 
stream  from  this  maximum  thickness  the  bed  is  onlv  from  6  to  7 
feet  thick.  The  mean  of  two  samples  gives  about  tlie  average  sizes 
for  the  county.  The  rock  percentages  are  82  limestone,  10  crys- 
tallines, 5  shale,  3  ftbert,  and  2  slate.  The  wearing  quality  is 
very  good. 

In  a  similar  tojxfgraphic  position  in  the  same  creek,  and  in 
the  northeast  quarter  of  the  ^anie  section,  on  the  land  belonging  to 
Mary  Newcomer,  is  a  \hh\  underlying  from  2  to  5  feet  of  strip- 
ping, containing  similar  gravel  but  a  very  high  ('(jntent  of  clay. 
The  depth  is  40  feet  at  one  ])lace  and  the  urea  un(l(»rlain  is  200 
bv  100  s(iuare  vards.  Altlionirh  a  urcar  amount  of  material  is 
avaihible  at  this  lo<'ation,  the  chiv  makes  it  undesiral)le.  Prob- 
ablv  the  endless  chain  process  would  trive  a  cleaner  irravel  than  the 

•  111. 

dipping. 

A  workable  dej)osit  under  water  level  is  found  in  the  south- 
east quarter  of  section  10  CIO  X.,  :>  E.),  on  the  S.  A.  Paddock 
property.  Twenty  thousand  culnc  yards  htive  been  pumped  out, 
which  were  used  in  bnilding  4  miles  of  road.  The  depth  to  which 
the  gravel  was  taken  out  was  22  feet  and  no  bottom  was  found. 
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Without  a  doubt  30,000  cubic  yards  more  can  be  obtained  at  this 
location. 

In  the  vicinity  of  Eagletown  considerable  gravel  is  dipped  from 
the  creek  bed.  Eight  and  ten  feet  are  the  general  depths  of 
material. 

A  very  extensive  deposit  is  found  in  section  7  (19  N.,  3  E.), 
traversing  in  a  northeast  and  southwest  direction  the  farms  of 
W.  Gillman,  W.  B.  Jarrett,  Watson  Stahl,  D.  W.  Hand,  and 
Aaron  Rawling,  and  that  of  John  Stahl  in  the  southeast  qu^ter  of 
section  6  (19  N.,  3  E.).  A  man  who  assisted  in  testing  this  bed 
says  that  for  l^/o  miles  northeast  of  the  pit  on  the  Gillman  farm 
and  I/O  ^il®  southwest  the  material,  which  was  sand  and  gravel 
merging  into  each  other  more  or  less,  was  from  6  to  40  feet  deep. 
The  average  width  of  the  bed  seems  to  be  about  80  yards,  but 
careful  determinations  as  to  this  have  not  been  made. 

At  the  Gillman  pit  about  100  cubic  yards  are  being  taken  out 
daily  by  exhausting  the  water  with  a  pump  and  hauling  the  gravel 
out  with  wagons  and  horses.  This  exhaustion,  the  ground-water 
level  being  lowered  8  or  10  feet,  shows  that  the  bed  is  encased 
with  clay  or  some  other  fine  grained  material  and  that  this  par- 
ticular part  of  the  deposit  has  not  a  great  extent  until  it  grades 
into  this  substance. 

The  quality  of  the  material  varies  greatly,  but  probably  an 
average  of  the  gravel,  excluding  hardpan  masses  and  fine  sand, 
would  give  the  following  sizes:  Nine  per  cent  clay,  15  per  cent, 
fine  medium  sand,  20  per  cent,  medium  sand,  20  per  cent,  coarse 
sand,  20  per  cent  roofing  pebble,  13  per  cent,  gravel,  and  1  per 
cent,  boulder.  The  rock  percentages  are  85  limestone,  10  crys- 
talline, 3  shale,  1  slate,  and  1  chert. 

Taking  this  congressional  township  as  a  whole,  it  is  fairly  well 
supplied  with  road  material  and  very  well  provided  with  trans- 
portation to  obtain  it  whenever  it  becomes  necessary  to  depend 
upon  outside  resources.  Up  to  the  present  the  many  flood  plains 
and  filled  up  valleys  have  only  begim  to  be  carefully  tested.  When 
this  is  done  there  is  little  doubt  but  that  numerous  other  deposits 
will  be  found. 
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Township  18  cmd  Part  of  17  North,  Ranges  S,  4,  5,  a/nd  Part 

of  6  East. 

This  area,  which  comprises  the  southern  160  square  miles  of 
the  county,  has  extensive  deposits  along  the  bluffs,  terraces  and 
flood  plains  of  White  River,  and  is  also  well  supplied  along  Fall 
Creek  and  the  larger  streams  of  the  part  of  the  civil  township, 
Delaware,  which  is  west  of  White  River ;  but  further  the  deposits 
are  small  and  seldom  workable. 

On  the  land  belonging  to  the  Gardner  heirs,  in  the  southwest 
quarter  of  section  7  (18  N.,  3  E.),  are  2  or  3  acres  underlain  with 
4  feet  of  gravel  above  ground-water  level  and  an  unknown  depth 
below.  The  stripping  is  21/^  feet.  The  rock  percentages  are 
about  the  average  and  the  sizes  of  the  material  are  a  little  below. 

Similar  deposits  for  rock  percentages  and  amount  of  stripping 
are  found  in  the  west  half  of  section  18  (18  N.,  3  E.),  on 
the  farms  of  George  Stultz,  E.  White,  W.  White  and  James  Moimt 
All  of  these  locations  are  found  in  the  flood  plain  and  first  terrace. 
In  the  flood  plain  on  the  Stultz  place  no  bottom  to  the  gravel  has 
been  foimd  and  it  has  been  tested  to  a  depth  of  7  feet  below 
ground-water  level.  On  the  first  terrace  three  openings  have  been 
made,  the  two  end  ones  being  y^  mile  apart.  All  of  these  show 
a  bed  of  gravel  and  fine  sand  grading  into  one  another.  The 
thickness  of  the  middle  bed  is  6  feet,  and  the  sizes  of  the  material 
are  about  average.  The  oxidation  of  the  material  is  average  for 
that  above  ground-water  level  and  practically  nothing  for  that 
below. 

In  the  southeast  quarter  of  section  24  (IS  N.,  3  E.),  on  the 
property  of  Thomas  C.  Owan,  is  an  area  of  250  by  250  yards, 
with  a  depth  of  5  yards  and  a  stripping  ranging  from  8  to  25  feet. 
Tlie  deposit  would  not  be  available  except  that  the  Chicago,  In- 
dianapolis &  Louisville  Ry.  Co.  took  off  tho  stripping  over  al)out  2 
acres  to  make  a  fill.  The  nualitv  of  the  material  is  cxtraordinarilv 
good,  because  of  a  very  calcareous  clay  or  conglomerate,  which  is 
made  up  of  very  small  pieces  of  rock  with  a  calcium  carbonate 
matrix.  This  cement  is  so  pure  that  a  large  amount  of  the 
gravel  comes  out  in  great  masses,  which  have  to  be  blasted  out. 
Often  in  the  interstitial  spaces  of  these  masses,  little  stalactites 
and  stalagmites  are  seen.     When  the  material  is  put  on  the  roads 
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it  sets  almost  immediately,  staying  right  where  it  is  placed, 
whether  on  a  hillside  or  on  the  level.  The  sizes  of  the -material 
are  a  little  helow  the  average.  Three  thousand  cubic  yards,  at  a 
cost  of  15  cents  each,  are  used  in  the  annual  repair  and  building 
of  roads  for  5  miles  west,  4  miles  north,  and  2  miles  south. 

As  c^n  be  seen  from  the  use  of  this  material,  little  gravel  is 
found  to  the  west  and  south.  The  deposits  that  are  found  are  very 
small  and  of  a  very  poor  quality. 

Several  workable  gravel  locations  are  found  in  a  glacial  ridge 
extending  for  y*>  mile,  alx>ut  E.  10°  S.,  in  the  southern  part 
of  section  G  (17  X..  4  E.).  The  most  important  location  is 
on  the  land  of  John  Wilkinson,  where  a  pit  section  shows  from 
1  to  3  feet  of  stripping  and  a  depth  of  15  feet  As  in  most 
morainic  deposits  there  are  many  abrupt  changes  in  material, 
in  some  places  being  gravel  and  in  others  fine  sand  or  clay.  The 
material  is  about  the  average  for  size  and  amount  of  weathering. 
The  color  is  a  brown  near  the  top  and  a  gray  at  the  bottom.  The 
wearing  quality  is  about  average  for  a  deposit  above  the  ground- 
water level. 

In  the  bluffs,  terraces  and  flood  ])lains  of  Coal  Creek  valley, 
which  is  l/s  of  a  mile  wide,  arc  many  workable  deposits.  Also  tlie 
floods  of  this  stream  furnish  considerable  creek  gravel.  On  the 
M.  Wise  place,  in  the  northwest  quarter  of  section  4  (17  N.,  4  E.), 
a  number  of  cubic  yards  are  taken  from  the  stream  bars  annuallv. 

Alx>ut  10  acres  have  l>een  roughly  tested  by  digging  wells,  post 
auger  holes  and  plowing,  «nd  seem  to  be  underlain  by  gravel  and 
sand,  in  the  stream  bluffs  and  terraces  of  the  northwest  comer 
of  section  4(17  N.,  4  E.),  and  the  southeast  comer  of  section  32 
(18  N.,  4  E.).  The  stripping  over  this  area  is  from  1  to  5  feet, 
and  the  depth  is  not  determined.  A  small  pit  opening  0  feet  deep 
shows  the  sizes  of  material  to  be  somewhat  below  the  average 
and  to  run  high  in  tlie  fine  medium  sand.  Considerable  fine  sand 
is  also  associated  with  the  material,  which  makes  the  roads  on 
which  it  is  used  sandy.  Althoui»li  this  condition  of  roads  exists 
in  this  vicinity,  it  can  be  easily  avoided  by  screening  the  gravel 
as  it  is  loaded. 

In  the  flood  phi  in  of  this  same  creek,  in  the  southwest  quarter 
of  section  19  (18  N.,  4  PI),  on  the  farms  of  John  Jeffries  and 
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E.  II.  Collins,  are  some  very  probable  locations  for  dipping.  At 
several  points  on  his  flood  plain,  Mr.  Collins  has  driven  a  pipe 
to  a  depth  of  25  feet  and  was  in  a  good  quality  of  gravel  all  the 
way,  without  findinc:  any  bottom.  The  Jeffries  flood  plains  are 
also  known  to  bo  underlain  by  gravel,  but  the  depth  has  not  been 
determined. 

On  the  A.  E.  Mendenhall  place,  in  the  northwest  quarter  of  sec- 
tion 29  (18  N.,  4  E.),  and  at  a  number  of  other  points,  workable 
quantities  of  gravel  are  reported  along  this  valley,  which  will  be 
opened  as  soon  as  the  demand  requires  them. 

On  the  L.  O.  Wise  pro]>erty,  in  the  northwest  quarter  of  section 
33  (18  N.,  4  E.),  is  a  bed  of  gravel  13  feet  deep  and  no  bottom 
found,  beneath  fn>m  1  to  2Vi;  feet  of  stripping.  This  bed  is  in  a 
kame,  which  is  a  frequent  ])lien(unena  in  this  immediate  locality. 
It  stands  from  10  to  20  feet  above  the  adjacent  region  and  com- 
prises about  2  acres  of  surface.  This  material  is  about  the 
average  for  size,  and  is  coarser  tlian  that  along  the  streams  in 
this  vicinity.  The  roads  built  and  ke|)t  in  good  repair  by  it 
are  smooth,  hard,  and  durable. 

In  the  northeast  quarter  of  section  22  (18  N.,  4  E.),  on  the 
place  of  S.  Klingersmith,  is  a  bed  of  gravel  and  fine  sand  extend- 
ing for  250  yards  along  the  bluff  and  20  yards  back  of  it,  as  is 
seen  by  a  number  of  groundhog  diggings.  The  depth  is  13  feet 
and  no  bottom  found,  and  the  stripping  from  1  to  4  feet.  The 
sizes  of  the  nuiterial  are  U  per  cent,  clay,  13  jx^r  cent,  fine  medium 
sand,  5  per  cent,  medium  sand,  20  ])er  cent,  coarse  sand,  40  per 
cent,  roofing  ])ol>])le,  13  yov  cent,  gravel,  and  1  per  cent,  boulder, 
the  fine  sand^  and  hardpan  masses  being  exco])ti'd. 

Occurring  with  a  largo  amount  of  sand  beneath  from  1  to  4  feet 
of  stripping  in  a  stream  blutf  on  tlie  K.  J.  Vance  ])lace,  in 
the  northwest  (juarter  of  secti<  n  14  (  18  X.,  4  E.),  is  a  de|)osit 
about  100  yards  long  and  50  wide,  with  a  <lepth  nf  J)  feet.  The 
sizes  of  the  material  are  a  verv  little  below  the  averaire,  if  the  fine 
sand  lie  screene<l  ont.  I>e<'anse  (»f  con^^iderable  oxidation,  the 
quality  would  hardly  be  average. 

On  a  level  seope  of  land,  in  the  southwest  (jnarter  of  section  9 
(18  N.,  4  E.),  on  ihe  farm  of  R.  Shugart,  tin*  following  tests 
have  been  made,  which   sliow  ;i   j)ossibility  of  gravel  and  sand, 
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mostly  beneath  gronnd-water  level,  nnderlying  about  20  acres: 
In  the  central  part  of  the  area  at  his  pit  Mr.  Shngart  went  down 
for  25  feet  and  found  under  from  2  to  3  feet  of  stripping  no  bot- 
tom to  the  gravel ;  northeast  of  the  pit  150  yards  he  dug  a  well 
to  a  depth  of  33  feet  with  similar  results;  and  300  yards  south- 
west of  the  pit  he  found,  in  digging  his  well  at  the  house,  20  feet 
of  gravel  with  a  stripping  of  8  feet,  and  no  bottom  other  than 
gravel.  On  all  sides  of  this  area  gravel  is  not  reached  until  from 
20  to  25  feet  of  clay  are  passed  through.  The  material  contains 
considerable  fine  sand  and  is  slightly  below  the  average  in  size. 
Six  hundred  cubic  yards,  at  15  cents  each,  are  used  in  the  annual 
repair  and  building  of  roads. 

In  a  stream  bluflF  on  the  land  belonging  to  S.  S.  White,  in  the 
northwest  quarter  of  section  9  (18  N.,  4  E.),  is  a  bed  of  gravel 
and  sand  which  has  been  opened  at  4  places  and  abandoned  be- 
cause of  a  heavy  stripping.  These  openings,  which  follow  the 
bluff  for  14  ^^  8-  mile,  show  a  stripping  of  1  foot  at  the  bluff 
face  and  8  feet  100  feet  back.  The  material  is  a  little  below  the 
average  for  size  and  frequently  changes  to  a  fine  sand  or  clay. 

An  unstratified  bed  of  gravel  occurs  in  a  small  hill  along  a  small 
stream  valley,  and  stratified  beds  in  the  flood  plain,  in  the  south- 
west quarter  of  section  4  (18  N.,  4  E.),  on  the  place  of  C.  J. 
Davis.  Of  the  former  deposits  very  little  is  known,  with  excep- 
tion of  an  exposure  in  a  small  pit,  which  shows  a  depth  of  7 
feet  with  no  bottom  being  found  and  a  stripping  of  3  feet.  The 
sizes  of  the  material  are  above  the  average,  and  the  rock  percent- 
ages are  83  limestone,  14  crystallines,  2  shale,  and  1  chert  Three 
hundred  cubic  yards  are  used  in  the  annual  repair  and  building  of 
roads  for  1  mile  north,  2  miles  west,  1/2  ^^^  ^^t>  ^^d  i^  mile 
south.  The  flood  plain  deposit  has  been  found  in  the  bottom  of  a 
ditch  for  some  40  rods.  Mr.  Davis,  at  several  places  in  this 
ditch,  drove  a  crowbar  down  into  the  material  below  ground-water 
level  and  found  no  bottom. 

In  the  north v/est  quarter  of  section  12  (18  N.,  4  E.),  on  the  R. 
Farley  property,  is  a  surface  300  by  100  yards,  and  about  3  yards 
deep,  which  from  pit  wall  exposures  aiul  some  tests  seems  to  be 
underlain  by  either  gravel  or  fine  sand,  there  being  striking  grada- 
tions between  these.     The  stripping  is  from  1  to  3  feet  and  the 
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availability  is  very  good.  The  sizes  of  the  material  are  below  the 
average,  and  the  amount  of  weathering  a  little  above. 

As  mentioned  before,  the  larger  deposits  of  the  township  are 
confined  to  the  bluffs,  terraces,  and  flood  plains  of  White  River. 
The  flood  plain  and  lower  terrace  deposits  are  almost  continuous 
across  the  township,  but  are  little  used  because  of  the  better 
availability  of  those  in  the  bluffs.  Among  the  more  important 
pit  exposures  are  those  of  the  bluffs  on  the  farms  of  Mrs.  C.  E. 
Randolph,  in  the  southwest  quarter  of  section  7  (18  N.,  6  E.), 
F.  C.  Eller,  in  the  southwest  quarter  of  section  35  (18  N.,  4  E.), 
and  James  Eller,  in  the  southwest  quarter  of  the  same  section, 
and  of  the  flood  plains  and  lower  terraces  on  the  S.  H.  Moffitt 
place,  of  the  southwest  quarter  of  section  34  (18  N.,  4  E.). 

On  the  Randolph  farm  several  acres  have  been  tested  and  are 
known  to  be  under  2  feet  of  soil.  Nine  feet  of  the  bed  is  exposed 
at  a  small  pit.  The  material  is  about  the  average  for  size  and 
amount  of  weathering. 

At  the  Black  gravel  bank  18  feet  of  gravel  are  seen  beneath 
from  1  to  6  feet  of  surface.  Since  the  deposit  is  found  at  several 
places  along  the  bluff,  and  at  the  house  the  dug  well  is  in  gravel 
for  30  feet  and  no  bottom  found,  it  is  probable  that  there  is  a  large 
amount  available  at  this  place.  Excluding  the  numerous  lenses 
of  fine  sand  and  clay,  the  size  is  about  an  average  and  the  oxida- 
tion a  little  below. 

Beneath  2^/^  feet  of  soil,  and  with  a  similar  depth  and  quality 
to  that  of  the  Black,  are  some  very  extensive  deposits  on  the  farms 
of  F.  C.  Eller  and  James  Eller. 

The  S.  H.  MofRtt  bank,  which  is  located  in  the  first  terrace 
deposit,  and  apparently  has  an  extent  of  some  acres,  as  rough  tests 
indicate,  shows  a  stripping  ranging  between  2  and  3  feet  and  a 
depth  of  9  feet  without  finding  bottom.  The  sizes  of  the  mate- 
rial and  amount  of  weathering  are  about  average. 

In  the  southwest  quarter  of  section  24  (18  N.,  4  E.),  on  the 
M.  Maryfield  farm,  where  tlie  river  makes  almost  a  right  angle 
in  its  turn  from  the  north  to  the  west,  1,000  loads  of  gravel  are 
obtained  annuallv  from  the  stream  Ix'd.  This  material  is  little 
oxidized  and  is  of  about  the  average  size. 

For  over  an  area  of  7  or  8  acres  in  the  flood  plains  of  the  same 
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farm  the  gravel  comes  almost  to  the  surface  and  quite  so  in 
places. 

On  lots  belonging  to  N.  Teter  and  the  Gascho  heirs,  just  east 
of  Noblesville,  are  some  gravel  beds  which  are  claimed  by  tests 
to  have  shown  a  considerable  extent  of  gravel.  The  writer  did 
not  see  any  good  samples  of  the  material. 

In  the  flood  plains  and  terraces  of  Stony  Creek  very  few  de- 
posits of  any  economic  importance  are  found.  Beds  from  which 
a  few  thousand  cubic  yards  of  gravel,  with  average  sizes  and 
quality,  can  be  obtained,  are  found  on  the  M.  Heiney  place,  of 
the  northwest  quarter  of  section  8  (18  N.,  5  E.),  and  that  of  S. 
Haverstick,  of  the  southeast  quarter  of  section  4  (18  N.,  5  E.). 

In  a  kame  on  the  land  of  David  Israel,  in  the  southeast  quarter 
of  section  3  (18  ?f.,  5  E.),  is  a  small  bank  deposit  and  a  possible 
dip  location  of  2  acres  which  are  known  to  bo  underlain  because 
the  dry  pits  were  worked  down  to  water  level  without  any  bottom 
to  the  bed  being  found.  The  depth  of  the  bed  above  groimd-water 
level  is  8  feet  and  the  stripping  from  1  to  5  feet  The  material 
of  the  dry  pit  contains  a  very  high  per  cent,  of  fine  medium  sand, 
which  has  been  used  in  repairing  to  a  considerable  extent,  but  is 
entirely  too  fine  to  make  a  hard  and  durable  road.  The  rock  per- 
centages are  88  limestone,  8  crystallines,  2  shale,  1  chert,  and  1 
slate.  One  thousand  two  hundred  cubic  yards,  at  a  cost  of  10 
cents  each,  are  put  on  the  roads  for  5  miles  east,  4  miles  north, 
14  inile  west,  and  4  miles  south.  Because  of  this  great  demand, 
the  writer  would  suggest  that  tests  be  made  for  either  setting  a 
dipping  or  endless  chain  machine.  The  quality  of  the  material 
below  water  level  will  be  considerable  better  than  that  above, 
since  there  is  oxidation,  which  is  very  noticeable  in  the  dry  pit. 

Beneath  an  average  of  5  feet  of  stripping  on  the  F.  Bradley 
place,  in  the  northwest  (juarter  of  section  10  (18  N.,  5  E.),  is  a 
bed  of  gi'avel  which  seems  to  underlie  aln^ut  2  acres  of  a  kame. 
The  few  tests  giving  this  infonnation  were  such  as  plowing  and 
digging  with  a  post  auger. 

Another  location  is  found  in  the  northeast  quarter  of  the  same 
section,  on  the  farm  belonging  to  Mrs.  Bush.  Here  a  test  showed 
a  depth  of  12  feet  of  gravel  and  no  bottom,  with  a  lo  fo<it  of  strip- 
ping.   The  extent  of  this  deposit  has  not  been  learned. 
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For  the  improvement  of  roads  in  the  civil  township,  Fall 
Creek,  the  greater  amoimt  of  material  comes  from  the  terraces  of 
Fall  Creek  valley.  Among  these  terrace  deposits  are  those  on 
the  L.  Patterson  fann,  in  the  northeast  quarter  of  section  5  (17 
N.,  6  E.),  where  10  or  12  acres  on  the  first  terrace  are  under- 
lain by  a  l)efl  of  gravel  and  sand  which  rests  upon  the  limestone. 
This  terrace  is  250  vards  from  the  stream,  and  is  200  vards  wide. 
The  depth  of  the  gravel  bed  is  12  feet,  and  the  stripping  from  ^/^ 
to  5  feet.  The  quality  is  above  the  average  for  the  county,  the 
sizes  being  5  per  cent,  clay,  13  per  cent,  fine  medium  sand,  15 
per  cent,  medium  sand,  20  per  cent,  coarse  sand,  30  per  cent, 
roofing  pebble,  10  per  cent,  gravel,  and  1  per  cent,  boulder;  and 
the  rock  percent^igcs,  80  limestone,  12  crystiillines,  5  shale,  2 
chert,  and  1  slate. 

Other  deposits  in  the  southeast  quarter  of  section  32  (18  X., 
6  E.),  on  the  M.  Bell  farm,  and  the  north-central  part  of  section  5 
(17  N.,  6  E.),  on  the  M.  Brooks  place,  are  a  continuation  of  the 
Patterson.  At  these,  the  quality  and  amount  of  gravel  are  suffi- 
cient, but  the  stripping  is  too  heavy  for  the  present  demand. 

On  the  property  belonging  to  the  l)c  Camp  heirs,  in  the  north- 
west quarter  of  section  1  (17  N.,  5  E. ),  is  a  splendid  quality  of 
gravel  occurring  beneath  from  2  to  3  feet  of  surface,  and  liaving 
an  extent  of  8  or  9  acres,  as  is  seen  by  its  outcro])ping  on  the  tops 
of  several  small  hills  and  KMiig  exposed  in  the  cellar  under  a 
house  whieh  lies  between  them.  The  pit  exposure  shows  a  depth 
of  14  feet  and  about  the  average  sizes  of  material.  One  thousand 
cubic  yards,  at  a  cost  of  15  cents  each,  are  used  in  the  annual 
repair  of  the  roads  for  5  miles  north,  2  miles  west,  and  2  miles 
east. 

Along  Stoncy  Cre<.>k,  on  the  land  of  Jiuries  Kiiieade,  in  tlie 
northeast  quarter  of  section  2  (17  X.,  5  E.),  is  a  workable  deposit 
which  has  3  feet  of  stripping  and  15  feet  of  gravel  that  is  very 
much  below  the  average  in  size  and  is  high  in  amount  of  weather- 
ing. A  section  shows:  (1)  Stripping,  3  feet;  (2)  gravel,  8  feet; 
(3)  fine  sand,  5  fec^t ;  (4)  gravel,  2  feet. 

On  the  Cynth  Trittipo  farm,  of  the  northeast  quarter  of  section 
10  (17  N.,  5  E.),  is  a  deposit  similar  in  material  to  the  Kincado 
and  of  workable  extent. 


532  BEPOBT   OF   8TAT^   GEOLOGIST. 

Deposits  of  very  fine  material  are  found  in  the  northeast  quar- 
ter of  section  4  (17  N.,  5  E.),  on  land  belcmging  to  Mrs.  Gustin, 
and  in  the  northwest  quarter  on  the  W.  McKinstray  place.  The 
depths  are  12  feet^  the  stripping  from  2  to  5  feet,  and  the  extents 
undetermined.  Boads  repaired  by  material  from  these  deposits 
are  sandy. 

In  a  stream  bluflF  in  the  northwest  quarter  of  section  5  (17  N., 
5  E.),  on  the  property  of  T.  N.  Manship,  is  about  1  acre  that  has 
been  tested  by  Mr.  Manship  with  a  post  auger  and  found  to  be 
underlain  with  gravel.  At  the  pit  there  is  from  4  to  6  feet  of 
stripping,  a  depth  of  12  feet,  and  a  clay  bottom.  The  sizes  of 
the  material  and  rock  percentages  are  about  average.  Six  hun- 
dred cubic  yards  are  used  in  the  annual  repair  and  building  of 
roads  for  3  miles  north,  1  mile  east,  2  miles  south,  and  1%  miles 
west.  For  packing  and  durability,  the  material  is  the  best  in 
the  vicinity. 

In  the  northwest  quarter  of  section  22  (18  N.,  5  E.),  on  the 
place  of  T.  Clawson,  is  a  tested  location  for  setting  a  dipping  ma- 
chine. Three  years  ago  material  was  obtained  from  this  deposit 
to  build  the  road  running  east  and  west  past  the  old  pit.  The 
road  today  is  smooth,  hard  and  giving  splendid  satisfaction. 

Limestone. 

Very  few  outcrops  of  limestone  occur  in  this  county,  because 
of  the  hea\y  drift  covering.  Besides  the  outcrops  at  Connor's 
Mill  and  Fishersb\irg,  mentioned  in  the  introduction,  there  is 
one  on  the  E.  Lutz  place  in  the  southwest  q\iarter  of  section  32 
(18  X.,  6  E.).  All  of  these  exposures  present  a  hard,  light  buff 
dolomite. 

At  Connor's  Mill  the  outcrop  occurs  for  200  or  300  yardt^ 
below  the  dam,  in  the  bed  and  along  the  banks  of  the  stream.  Al- 
though the  depth  has  not  been  determined,  it  seems  very  probable 
that  50,000  cubic  yards  of  stone  and  likely  much  more  could  be 
obtained  at  this  place. 

The  results  of  the  tests  of  the  U.  S.  Eoad  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows : 
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Re9ults  of  Tests  qf  Niagara  Limestone  from  Connor's  MilL* 

Specific  gravity 2.8      French  coefficient  of  wear.     8.1 

Weight  per  cu.  ft (lbs.)  171.5      Hardness 13.8 

"Water  absorbed  per  cu.  ft.. (lbs.)     1.08      Toughness 9 

Per  cent  of  wear 4.9      Cementing  value — Dry 15 

Wet 26 

"Above  the  average  in  resistance  to  wear  and  cementing  value,  for 
dolomite.    Best  suited  for  light  highway  and  country-road  traffic." — Page. 

A  chemical  analysis  by  the  chemist  of  the  Road  Testing  Lab- 
oratory shows  the  composition  of  the  limestone  to  be  as  follows: 


Chemical  Analysis  of  the  Niagara  Limestone  from  Connor'' s  Mill, 

Per  cent. 
Alumina  (A1,0,)  85 

Iron  oxide  (FejO,) 25 

Lime  (CaO)   29.00 

Magnesia  (MgO) 16.94 

Insoluble  in  hydrochloric  acid 12.13 

Loss  on  ignition 41.11 


Total    100.28 

Insoluble  portion  is  silt. 

TIPTOX  COUNTY. 

Area  in  square  miles 260 

Population  in  1900 19,116 

Miles  of  public  roads 560 

Miles  of  improved  roads 410 

Percentage  of  roads  improved 73.2 

Miles  improved  with  gravel 395 

Miles  improved  with  crushed  stone 15 

Average  original  cost  of  gravel  roads  per  miU* $2,200 

Average  original  cost  of  stone  roads  per  inil(» $3,500 

Total  original  cost  of  improved  roads $921,500 

Annual  cost  of  repairs  per  mile  on  gravi'l  roads  ."»  years  old $50 

Miles  of  improved  roads  (gravel)  built  in  190.") 28 

Miles  of  improved  roads  (stone)  ])uilt  in  VM)T\ 4 

Miles  of  Improved  roads  (gravel)  contracted  for  100r> ;J3 

First  improved  roads  built 1878 

Proportion  of  improved  roads  built  since  181)5  (per  cent.) SO 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority W.  H.  Mariner,  Cashier  First  National  Bank,  Tipton 

•For  standard  of  comparison  see  p.  79. 
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Tipton  County  is  situated  in  central  Indiana,  immediately  soutli 
of  Howard  and  north  of  Hamilton  Counties,  The  surface  is  a 
gently  undulating  till  plain.  There  is  a  difference  of  100  feet  in 
altitude  between  the  southwest  and  northeast  parts,  which  is  due 
to  a  difference  in  the  thickness  of  the  drift,  it  heing  from  200  to 
iiflO  feet  thick  in  the  southwest  and  from  75  to  100  feet  in  the 
northeast. 


TIPTON       COUNTY, 


Pig.  l)il.    Illustrating  Ibe  distribution  of  road  materials  In  Tipton  County. 

The  railroad  facilities  of  Ihe  county  are  fair,  the  Michigan 
Division  of  the  L.  E.  &  AV.,  running  north  and  south,  and  the 
main  line  of  the  same  system,  east  and  west,  intersect  at  Tipton, 
and  the  P.,  (,'.,  C.  &  St.  L.  cuts  the  northeast  corner.  In  addi- 
tion, two  interurban  traction  linos  intersect  at  Tipton,  one  run- 
ning north  and  soutli  and  the  other  east  and  west. 

For  amount  and  qnality  of  gravel  this  county  is  one  of  the 
very  poorest  of  central  Indiana.  The  average  sizes  of  the  mate- 
rial are  7  per  cent,  clay,  23  per  cent.  Hue  medium  sand,  28  per  cent, 
medium  sand,  20  per  cent,  ooarsic  sand,  17  per  cent,  roofing  pcb- 
l)le,  and  10  per  cent,  gnivel.  The  average  rock  percentages  are 
83  limestoue,  10  crystallines,  4  shale,  2  slate,  and  1  chert. 
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The  deposits  of  economic  importance  in  Tipton  County  are, 
with  exception  of  two  or  three  in  hills  along  Mud  Creek  and  one  in 
the  southeast  corner,  all  below  the  ground-water  level,  and  are 
operated  by  exhausting  the  water  with  a  pump  and  then  hauling 
the  material  out  of  the  pits  with  teams.  The  main  locations  are 
along  Shanty,  Wildcat,  Cicero,  and  Prairie  Creeks,  and  old  filled 
up  valleys  in  the  civil  township  of  Madison. 

Tmrnship  22  and  Pcurt  of  2S  North,  Ranges  S,  Jf,  5,  amd  Part 

of  6  East. 

In  the  flood  plain  of  Shanty  Creek,  beneath  the  ground-water 
level  and  resting  upon  a  clay  bottom,  some  fair  deposits  have 
been  fo\md  on  the  L.  Miller  farm  of  tlie  northwest  quarter  of 
section  17,  on  that  of  W.  Scale  in  the  central  part  of  the  same 
section,  and  on  the  property  of  C.  Vanbriggle  in  the  southeast 
quarter  of  section  16  (22  N.,  3  E.).  All  of  these  are  un- 
weathered.  The  first  deposit  has  a  stripping  of  from  6  to  9  feet 
and  the  depth  and  extent  are  \mdetermined.  The  second  bed  is 
covered  with  from  5  to  7  feet  of  surface,  has  a  depth  ranging  be- 
tween 8  and  17  feet,  but  the  extent  is  not  known.  Gravel  that 
has  been  taken  out  has  the  following  sizes:  Three  per  cent,  clay, 
21  per  cent,  fine  medium  sand,  20  per  cent,  medium  sand,  25  per 
cent,  coarse  sand,  18  ])or  cent,  roofing  pebble,  10  per  cent,  gravel 
and  2  i^er  cent,  boulder.  Two  thousand  cubic  yards  have  been  put 
on  the  roads  for  o  miles  south  and  %  mile  east,  and  is  giving 
splendid  satisfaction.  The  third  (le])osit  has  from  4  to  G  feet  of 
stripping,  a  depth  of  from  o  lo  18  feet,  and  a  tested  extent  of 
200  by  *]0  yards.  The  sizes  of  the  material  are  4  per  cent,  clay, 
25  per  cent,  tine  medium  sand,  25  per  cent,  medium  sand,  25  per 
cent,  coarse  siuid,  15  per  cent,  roofing-  ])ebble  and  0  per  cent, 
gravel.  Two  thousand  cubic  yards  of  this  material  have  been 
used  on  the  roads  for  H  miles  south.  The  price  charged  per  cubic 
yard  is  10  eents.  plus  cost  of  liftini*-  the  material  out,  which  is 
about  20  cents,  thus  making  the  tc^tal  cost  *>0  cents  per  cubic  yard, 
at  the  pit. 

Under  from  1  to  3  feet  of  strip[)ing  and  resting  on  a  clay  bot 
torn  with  a  thickness  ranging  between  7  and  12  feet,  is  a  IkmI  of 
gravel,  beneath  ground-water  level,  on  the  W.  11.  Lee  property  in 
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the  northeast  quarter  of  section  17  (22  N.,  3  E.).     The  extent 
over  which  the  tests  have  been  made  are  160  by  100  feet 

By  driving  down  pipe  in  an  old  swamp,  which  is  now  drained, 
S.  Eodgers  found  on  his  farm  in  the  southeast  quarter  of  section 
9  (22  N.,  8  E.),  a  bed  of  gravel  to  underlie  an  area  of  400  by 
25  yards.  It  rests  upon  a  clay  bottom,  has  a  thickness  of  from  7 
to  12  feet  and  a  stripping  ranging  between  2  and  5  feet  Where 
some  material  has  been  pumped,  the  mean  of  two  samples  gives 
the  following  sizes :  Five  per  cent,  clay,  28  *per  cent  fine  medium 
sand,  25  per  cent  medium  sand,  20  per  cent,  coarse  sand,  13  per 
cent  roofing  pebble  and  9  per  cent  gravel.  The  amount  of 
weathering,  as  in  the  case  with  almost  all  gravel  beneath  ground- 
water level  in  this  vicinity,  is  practically  nothing. 

Beds  of  gravel,  below  ground-water  level  and  resting  upon  a 
clay  bottom,  are  found  beneath  from  2  to  5  feet  of  stripping  in  the 
flood  plain  of  Broad  Creek,  on  the  farms  of  A.  Hose  in  the  west 
central  part  and  F.  Adams  in  the  east  central  part  of  section  11 
(22  N.,  3  E.).  The  area  known  to  be  underlain  on  the  latter  is 
150  by  50  yards,  and  the  sizes  of  the  material  are  above  the  aver- 
age. The  extent  of  the  former  is  not  determined,  but  the  depth 
at  one  place  is  8  feet,  and  the  sizes  of  the  material  similar  to  the 
latter. 

On  the  J.  F.  Mitt  land  in  the  southwest  qiiarter  of  section  31 
(22  N.,  3  E.),  is  a  bed  of  gravel  resting  upon  a  clay  bottom  and 
beneath  4  feet  of  surface.  The  depth  is  9  feet  and  the  extent,  as 
learned  by  tests,  is  said  to  be  06  2-8  by  16  yards.  Other  small 
deposits  in  this  locality,  which  liave  been  pretty  well  exhausted, 
are  found  in  the  same  section  on  the  farms  of  C.  Plough  in  the 
southeast  quarter  and  Frank  Miller  in  the  northeast  quarter,  and 
in  the  northwest  quarter  of  section  82  (22  X.,  8  E.),  on  the  J. 
E.  Forkner  place. 

Another  small  deix)sit  below  ground-water  level  is  found  on  the 
W.  Mclntyre  land  in  the  central  part  of  section  27  (22  N.,  3  E.), 
beneath  the  AotkI  plain  of  Broad  (.reek. 

In  the  flood  j)lain  of  a  tributary  of  Wildcat  Creek  in  the  west 
central  part  of  section  32  (28  N.,  4  E.),  on  the  Becker  and  Wil- 
son farms,  is  a  bed  consisting  of  one-third  gravel  and  two-thirds 
fine  sand,  covered  with  from  2  to  6  feet  of  stripping  and  having 
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a  clay  bottom.  The  depth  at  the  pit  is  9  feetj  and  the  area  known 
to  be  underlain  ia  about  4  acres.  The  sizes  of  the  material,  as 
taken  from  the  average  of  two  samples,  are  10  per  cent,  clay,  13 
per  cent,  fine  medium  sand,  14  per  cent,  medium  sand,  14  per 
cent,  coarse  sand,  15  per  cent,  roofinf^  pebble,  32  per  cent  gravel, 
and  2  per  cent,  boulder;  and  the  rock  percentages  are  82  lime- 
stone, 10  crystallines,  5  shale,  2  slate,  and  1  chert  This  deposit 
is  worked  by  exhausting  th^  water  with  a  p\mip  and  then  hauling 
tbe  material  o\it  with  horses. 

Beneath  the  same  flood  plain  in  the  northeast  quarter  of  the 
southeast  quarter  of  section  31  (23  N.,  4  E.),  8  or  9  acres  are  re- 
ported to  be  underlain  by  gravel  and  fine  sand,  as  is  shown  by  the 
following  tests.  The  bottom  of  a  ditch  is  in  the  gravel  for  360 
yards.  About  150  yards  from  this  ditch  a  driven  well  is  in  the 
gravel  for  18  feet,  the  stripping  being  6  feet  Another  well,  50 
yards  farther  from  the  dtich,  was  driven  18  feet  before  reaching 
gravel.  The  writer  would  expect  a  very  large  per  cent  of  this 
deposit  to  be  fine  sand  and  would  suggest  very  careful  testing  by 
driving  a  iVij'iii^b  pipe  before  opening  it  up. 

Occurring  in  a  moranic  hill,  which  is  25  feet  above  the  adja- 
cent region,  in  the  southeast  quarter  of  section  7  (22  N.,  4  E.), 
on  the  Vanbiber  land,  is  a  deposit  of  gravel,  above  ground-water 
level,  which  underlies  an  area  of  300  by  200  yards,  as  has  been 
learned  by  tests.  It  rests  on  a  clay  lK)ttom  and  has  an  average 
thickness  of  5  feet.  The  sizes  of  the  material,  as  taken  from  the 
average  of  two  samples,  are  5  per  cent,  clay,  23  per  cent,  fine 
medium  sand,  16  per  cent  medium  sand,  16  per  cent,  coarse  sand, 
22  per  cent  roofing  pebble,  17  per  cent,  gravel,  and  1  per  cent 
boulder;  and  the  amount  of  oxidation  is  alx)ve  the  average.  About 
2,000  cubic  yards  of  this  material,  at  15  contvS  each,  are  used  in  the 
annual  building-  and  repairing  of  roads,  and  gives  good  satis- 
faction. 

OccTirring  in  a  morainic  hill,  in  the  northeast  corner  of  section 
10  and  tho  southwest  corner  of  section  {]  (22  X.,  4  E.),  on  some 
land  belonging  to  the  county,  is  a  bed  of  gravel  which  probably 
contains  several  thoTisand  cubic  yards,  with  about  an  average  size 
of  material.  Gradations  of  the  gravel  into  fine  sand  and  clay 
are  frequent 
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In  a  hill  along  Mud  Creek  on  the  land  of  Henry  Eoler  in  tlic 
northwest  quarter  of  section  1  (22  N.,  4  E.),  is  a  deposit  of  gravel 
and  sand  underlying  a  surface  of  200  by  30  yards,  with  from  3  to 
7  feet  of  stripping.  A  section  at  the  pit  shows  (1)  stripping,  Sy^ 
feet;  (2)  fine  gravel,  V/o  feet;  (3)  fine  sand,  2  feet;  (4)  gravel 
above  the  average  in  size,  3  feet;  (6)  very  fine  gravel,  3  feet.  The 
deptli  ranges  between  5  and  20  feet,  and  the  bottom  is  clay. 
Alxnit  12,000  cubic  yards  were  put  on  the  roads  in  1904  for  7 
miles  south.  In  the  flood  plain  of  Mucl  Creek  between  the  Roler 
pit  and  the  stream,  gravel  has  been  found  in  the  bottom  of  a 
ditch  for  250  yards. 

A  deposit  of  two-thirds  fine  sand  and  one-third  gi'avel  is  found 
along  Mud  Creek  in  a  hill  near  the  center  of  section  33  (23  X., 
5  E.),  on  the  places  of  Rufus  Plumber  and  William  Kleyla.  It 
underlies  about  SVo  acres,  as  appears  by  four  pits  being  opened 
on  the  sides  of  the  hill,  so  that  they  enclose  an  area  of  350  by  100 
yards.  The  depth  ranges  from  10  to  35  feet,  the  stripping  is 
from  2  to  5  feet  and  the  bottom  is  hardpan.  An  average  of  three 
samples  gives  the  following  sizes  of  the  material :  Five  per  cent, 
clay,  12  per  cent,  fine  medium  sand,  23  per  cent,  medium  sand, 
25  per  cent,  coarse  sand,  15  per  cent,  roofing  pebble,  10  per  cent, 
gravel,  and  1  per  cent,  boulder.  This  material  is  used  in  the 
building  and  repairing  of  the  roads  for  seven  miles  both  north  and 
south,  and  where  the  coarser  is  used  the  roads  arc  d\irable  and 
are  giving  good  satisfaction. 

A  bed  of  fine  gravel,  beneath  ground-water  level,  is  found  in  the 
flood  plains  of  Mud  Creek  in  the  northwest  quarter  of  section  34 
(23  N.,  5  E.),  on  the  land  of  John  Ogle.  The  depth  at  the  pit 
is  18  feet,  but  the  extent  is  not  determined. 

Beneath  groimd-water  level,  and  under  the  flood  plain  of  Tur- 
key Creek,  150  by  150  feet  are  underlain  with  a  bed  of  gravel, 
which  has  a  depth  of  15  feet  and  a  clay  bottom,  in  the  southeast 
quarter  of  section  4  (22  N.,  5  E.),  on  the  property  l)elonging  to 
William  Owens.  Testing  showed  very  abrupt  changes  from  gravel 
to  clay  and  fine  sand.  The  sizes  of  the  material,  excepting  fine 
sand  and  clay,  are  a  little  below  the  averajye  of  the  county. 

East  and  south  of  the  Owens  deposit,  no  known  deposits  of  eco- 
nomic importance  are  known  nearer  than  7  miles.     For  this  area. 
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as  well  as  the  southern  halves  of  the  civil  townships  of  Liberty 
and  Prairie,  the  writer  would  suggest  that  the  shipping  of  crushed 
limestone,  to  the  nearest  railroad  switch,  be  considered.  Because 
of  the  distance  that  gravel  is  being  hauled,  the  limestone,  with  its 
much  greater  durability,  will  probably  be  the  cheaper  and  more 
satisfactorv  material. 

Crushed  limestone  from  the  Nicoson  quarry  at  Alexandria  is, 
at  present,  being  used  on  4  or  5  miles  of  road  at  and  north  of 
Tipton.  Eoads  a  mile  north  and  2  miles  east  of  Tipton  are  re- 
paired by  gravel  that  also  comes  from  outside  sources. 

Tonmship  21  North,  Ranges  S,  J^,  5,  and  Part  of  6  East. 

Deposits  of  gravel  are  known  to  exist  beneath  groimd-water  level 
on  the  Callaway  farm  in  the  northeast  quarter  of  section  6,  the 
Milligan  place  of  the  soTithwest  quarter  of  section  5,  and  the  Bess 
property  in  the  northwest  q\iarter  of  section  8  (21  N.,  6  E.).  The 
first  is  beneath  from  2  to  6  feet  of  stripping  and  has  a  clay 
bottom. 

In  what  appears  to  be  a  filled  up  stream  valley,  a  deposit  400 
yards  long  and  50  feet  wide  has  been  found  by  pipe  driving  in 
the  southwest  quarter  of  section  10  (21  X.,  6  E.),  on  the  Burk- 
hart  farm.  This  de|)osit  is  covered  with  from  2  to  4  feet  of  strip- 
ping, has  a  depth  ranging  l>ctween  2  and  14  feet,  and  rests  on  a 
clay  bottom.  The  sizes  of  the  material  are  small,  being  8  per 
cent  clay,  20  per  cent,  fine  medium  sand,  35  per  cent,  medium 
sand,  30  per  cent,  coarse  sand,  5  per  cent,  roofing  pebble,  and  2 
per  cent,  gravel. 

In  the  flood  ])laiii  of  Duck  Creek  in  the  southeast  corner  of  the 
county  is  a  bed  of  gravel  partly  alx)ve  and  partly  below  the  ground- 
water level  on  the  !^[assey  place.  It  has  from  2V>  to  5  feet  of 
stripping,  a  depth,  at  the  pits,  of  10  feet,  and  a  clay  bottom.  The 
extent  is  not  definitely  known,  but  several  pits,  all  showing  a  sim- 
ilar quality  of  gravel,  have  been  o])ened,  at  various  ])laces,  in  a 
distance  alone:  the  stream  of  ;]00  vards.  The  sizes  of  the  material 
excepting  fine  sand  and  clay,  are  a  little  al>ove  the  average.  About 
2,000  cubic  yards  are  used  in  the  annual  building  and  repairing 
of  roads.  These  roads  nre  less  sandy  and  better  packed  than  the 
average  in  this  part  of  the  county. 
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In  an  old  filled  up  stream  valley  running  northeast  and  south- 
west from  the  Jackson  place  in  the  southwest  quarter  of  section 
2,  diagonally  across  section  10,  and  to  the  south  central  part  of 
section  16  (21  N.,  5  E.),  are  a  number  of  pockets  of  a  rather 
fine  and  inferior  material  beneath  the  ground-water  level.  These 
pockets  contain  from  600  to  5,000  cubic  yards,  and  merge  fre- 
quently into  a  fine  sand.  Ail  rest  upon  clay  bottoms  and  have 
strippings  ranging  from  2  to  6  feet.  An  average  of  several  sam- 
ples gives  the  following  sizes  of  the  material:  Fifteen  per  cent 
clay,  35  per  cent,  fine  medium  sand,  35  per  cent  medium  sand, 
10  per  cent  coarse  sand,  3  per  cent  roofing  pebble,  and  2  per 
cent  gravel.     The  general  color  is  gray. 

Pits  have  been  opened  on  the  Jackson  place  of  section  2,  the 
Carr  and  Hartman  of  section  10,  the  G.  Dillinger  of  section  16, 
the  J.  P.  Foutch  of  section  16,  and  the  L.  Dillinger  of  section  21. 
On  the  Foutch  farm  the  depth  of  the  bed  is  from  1  to  15  feet, 
and  the  material  is  used  for  building  and  repairing  the  roads  for 
about  6  miles  in  all  directions.  These  roads  are  somewhat  sandy 
and  not  as  durable  as  those  built  with  coarser  material.  In  the 
southeast  quarter  of  section  33  (21  N.,  5  E.),  on  the  John  Ren- 
ner  land,  is  a  small  bed  of  gi'avel  beneath  from  2  to  5  feet  of 
stripping.     Extent  and  depth  are  not  determined. 

About  I'l/o  acres  have  been  tested  on  the  property  of  M.  Hobbs 
in  the  northeast  quarter  of  section  26  (21  N.,  5  E.),  and  are  found 
to  be  underlain  with  a  l)ed  of  fine  gravel,  beneath  from  2  to  4 
feet  of  surface.  The  depth  ranges  between  2  and  26  feet  and  the 
bottom  is  clay.  This  material  is  used  on  the  roads  for  2  miles 
north,  2  miles  south,  2  miles  east  and  3  miles  west  Like  most 
of  the  roads  of  the  civil  township  of  Madison,  they  are  sandy  and 
not  well  packed.  Small  deposits  of  gravel  are  found  on  the  Sum- 
mer farm  in  the  soTitliwest  quarter  of  section  31  (21  N.,  5  E.), 
and  on  the  Harran  place  in  the  northeast  quarter  of  the  same  sec- 
tion. 

In  a  filled  up  valley  on  the  Meryncke  ])lace  in  the  southwest 
quarter  of  section  20,  Mr.  Meryncke  has  tested  an  area  of  500  by 
50  yards,  and  found  it  to  1x3  underlain  by  a  fine  gravel.  The 
stripping  is  from  V/U  to  6  feet  thick,  the  lx)ttom  is  clay,  and  the 
depth  is  18  feet  at  the  center,  but  becomes  loss  as  the  sides  are 
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approached,  where  the  gravel  grades  abruptly  into  clay.  Some 
6,000  cubic  yards  were  pumped  out  in  1904  and  used  on  the  roads 
for  several  miles  to  the  south,  west,  and  north. 

In  the  flood  plain  of  Cicero  Creek  and  beneath  the  ground-water 
level  of  the  Cochran  and  Potts  farms  in  the  northeast  quarter  of 
iection  24  (21  N.,  4  E.),  is  a  gravel  bed,  underlying,  as  is  indi- 
cated by  scattered  tests,  about  4,000  square  yards.  The  stripping 
is  from  2  to  4  feet,  the  depth  range«  between  5  and  12  feet,  and  the 
bottom  is  clay.  The  sizes  of  the  material  are  6  per  cent,  clay,  25 
per  cent  fine  medium  sand,  35  per  cent,  medium  sand,  20  per 
cent  coarse  sand,  and  14  per  cent  roofing  pebble. 

A  carefully  tested  area  of  550  by  50  feet  is  located  on  the  land 
of  the  Wiggins  heirs,  at  the  junction  of  Prairie  Creek  and  a 
tributary,  in  the  west  central  part  of  section  21  (21  N.,  4  E.). 
Beyond  the  limits  of  this  area  tests  show  an  abrupt  change  from 
gravel  to  clay.  The  bed  has  an  average  thickness  of  10  feet,  a 
stripping  of  4  feet,  and  a  clay  bottom.  The  sizes  of  the  material 
are  1  per  cent  clay,  15  per  cent  fine  medium  sand,  25  per  cent 
mediimi  sand,  35  per  cent  coarse  sand,  17  per  cent,  roofing  peb- 
ble, and  7  per  cent,  gravel ;  and  the  rock  percentages  are  73  lime- 
stone, 12  shale,  10  crystallines,  3  slate,  and  2  chert  The  quality 
of  this  material,  because  of  its  size  and  absence  of  oxidation,  is 
one  of  the  best  of  the  county. 

In  the  flood  plain  of  a  branch  to  Cicero  Creek,  beneath  the 
ground-water  level,  are  some  gravel  beds  on  the  land  of  Henry 
Garhart  in  the  northwest  quarter  of  section  31  (21  N.,  4  E.). 
The  average  thickness  of  these  is  18  feet,  the  stripping  from  3 
to  4  feet,  and  the  bottom  clay.  In  an  area  of  125  by  70  yards,  be- 
tween 25  and  30  tests  have  been  made  by  driving  a  pipe  down, 
which  shows  depths  ranging  from  IS  to  22+  feet.  Beyond  this 
area  a  few  scattered  tests  have  been  made,  which  indicate  that  it 
is  probable  that  an  area  of  250  by  100  yards  is  underlain  with 
a  sufficient  depth  of  gravel  for  setting  a  gravel  excavator  or  an 
endless  chain  apparatus.  The  sizes  of  the  material  are  1  per 
cent  clay,  15  per  cent  fine  medium  sand,  20  per  cent,  medium 
sand,  30  per  cent,  coarse  sand,  30  per  cent,  roofing  pebble,  and 
4  per  cent,  gravel ;  and  the  rock  percentages  are  75  limestone,  10 
shale,  10  crystallines,  3  slate,  and  2  chert     With  the  Wiggins 
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material,  this  is  the  best  quality  in  the  county.  There  are,  how- 
ever, two  objections  to  these  materials.  One  is  the  high  per  cent, 
of  shale,  which  is  not  a  durable  rock  for  road  purposes,  and  the 
other  is  the  low  per  cent  of  clay.  This  makes  the  roads  pack 
slowly,  allows  the  gravel  to  work  off  at  the  sides,  and  the  indi- 
vidual pieces  to  rub  against  one  another.  If  4  or  6  per  cent  of 
clay  could  be  carefully  mixed  with  the  gravel,  it  would  wear  longer 
and  give  better  satisfaction. 

Eather  scattered  tests  have  been  made  in  the  flood  plain  of  a 
tributary  to  Cicero  Creek,  on  the  L.  Spurgeon  place  in  the  south- 
west quarter  of  section  33  (21  N.,  3  E.),  which  show  an  area  of 
about  200  by  25  yards  to  be  underlain  with  a  bed  of  gravel,  be- 
neath ground-water  level.  This  bed  rests  upon  a  clay  bottom,  has 
an  average  thickness  of  15  feet,  and  a  stripping  ranging  between 
4  and  6  feet.  Tlie  sizes  of  the  material  are  a  little  below  the 
average,  and  the  rock  percentages  are  76  limestone,  9  shale,  11 
crystiillines,  2  slate,  and  2  chert.  About  1,000  cubic  yards  are 
used  in  the  anmial  repairing  and  building  of  roads.  As  with  the 
Garhart  m.aterial,  this  gravel  is  too  low  in  clay. 

Below  the  flood  plain  of  a  tributary  to  Cicero  Creek,  in  the 
east  central  part  of  section  19  (21  N.,  3  E.),  on  the  land  belong- 
ing to  J.  H.  Ferguson,  is  a  bed  of  gravel  beneath  water  level, 
underlying,  as  learned  by  tests,  an  area  of  66  2-3  by  20  yards,  with 
a  depth  of  20  feet  and  a  stripping  of  4  feet.  A  furtlier  extent  has 
not  been  determined.  The  sizes  of  the  material  are  rather  fine, 
b\it  10  per  cent,  of  clay  aids  it  in  packing  and  wearing  on  the 
roads.  Rock  percentages  are  65  limestone,  20  shale,  5  slate,  8 
crystallines,  and  2  chert.  Something  like  4,000  cubic  yards  have 
been  used  in  the  annual  repair  and  building  of  the  roads  for  3Vi> 
miles  north  and  4  miles  east.  These  roads  are  well  packed  and 
smooth,  Init  not  as  durable  as  they  would  be  with  a  lower  }>er  cent, 
of  shale  and  slate. 

A  }K)ssil)le  location  is  found  on  the  (\  Pl(>u<2,lie  property  in 
the  southeast  quarter  of  section  19  (21  ^'.,  3  E.),  where  a  l)e(l 
of  gravel,  with  unknown  extent,  is  known  to  exist  beneath  the 
ground-water  level. 
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CMNTON  COUNTY. 

Area  in  i<i]uarc  miles 402 

Population  In  1000 28,203 

Mllea  of  public  roads 700 

MUes  of  improved  roads 460 

Percentage  of  roads  Improved (H.T 

Miles  lmprove<l  with  )n"avel WO 

Mlle8  Improveil  with  cruslicd  stone '  None 

Avemge  original  cost  of  gravel  roads  per  mite $2,100 

Total  orfgfnal  cost  of  Imiirovptl  roads |!M3(i,000 

Annual  cost  of  repairs  [H-r  mile  on  prravel  ronds  !>  years  old fSO 

Miles  of  Improved  roads  (gravei)  Imilt  in  1005 10 

First  Improved  roads  built 1880 

Miles  of  Improved  roiida  Ijnllt  slnec  1807) 115 

Sntlsfnction  of  formers  with  Inveslmeni  in  improved  roads (lOod 

Authorltjr K.  O.  Burget.  County  Auditor 


CLIMTON     COUNTY 


Fig.  40.    llliistnitiiiBth. 


of  ruail  inalerlals  in  ('KiiIoti  Coiinly. 


Clinton  ConntA'  lies  iiortli  of  Tioone,  oast  of  MontpjimTy  inul 
Tippecanoe,  south  of  Ciirndl,  and  west  of  Tipton  and  lliiinilton 
Counties.     The  topogra|)lty  is  thnt  of  a  levfl  plain  {rradiially  ris- 
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ing  toward  the  southeast  portion,  where  the  drift  attains  a  thick- 
ness of  300  feet 

The  principal  gravel  deposits  of  this  county  are  found  in  the 
bluffs,  terraces  and  flood  plains  of  Killmore  and  Wildcat  Creeks, 
in  the  flood  plains  of  Campbell's  Run,  Potato  and  Sugar  Creeks, 
and  in  filled  up  stream  valleys  in  the  southeastern  part  of  the 
county. 

For  amount  of  road  material  this  county  is  somewhat  below  the 
average,  but  considerably  better  than  Tipton.  The  quality  of  the 
material  is  about  average,  the  sizes  being,  on  the  average,  6^  per 
cent,  clay,  15  per  cent,  fine  medium  sand,  18  per  cent  medium 
sand,  20  per  cent  coarse  sand,  26  per  cent  roofing  pebble,  13  per 
cent  gravel  and  1%  per  cent  boulder;  and  the  rock  percentages, 
78  limestone,  11  crystallines,  7  shale,  1.5  chert,  1.5  slate,  and  1 
sandstone. 

The  transportation  facilities  are  ample,  the  Vandalia,  the  Lake 
Erie  and  Western,  the  Toledo,  St.  Louis  and  Kansas  City,  and  the 
Chicago,  Indianapolis  and  Louisville  diverge  in  all  directions  from 
Frankfort.  An  interurban  traction  line  also  passes  northwest 
and  southeast  through  Frankfort 

Tovmship  22  and  Part  of  23  Norths  Baaiges  1  amd  2  West  wnd 

1  and  2  East. 

This  area  comprises  the  northern  half  of  the  county.  Its  prin- 
cipal gravel  deposits  are  found  along  Wildcat  and  Killmore 
Creeks,  and  Campbell's  Run.  Smaller  beds  are  found  along  some 
of  the  small  creeks  and  in  old  filled  up  stream  valleys. 

Numerous  locations  are  present  along  Campbell's  Run  in  the 
bluffs,  terraces  and  flood  plains,  but  the  annual  flood  deposits  are 
so  large  that  very  few  pitvS  have  been  opened.  Many  loads  are 
obtained  from  the  stream  bars  in  the  north  central  part  of  sec- 
tion 29  and  the  southeast  comer  of  section  21  (23  N.,  2  W.). 

Several  acres  are  underlain  by  gravel  within  6  inches  of  the 
surface  on  the  W.  M.  Eeydler  property  in  the  northwest  quar- 
ter of  section  34  (23  ]S\,  2  W.). 

In  the  northeast  corner  of  section  5,  on  the  land  of  P.  Rothen- 
berger,  is  a  bed  of  gravel,  above  ground-water  level,  in  a  hill  along 
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a  small  tributary  of  Campbell's  Run.  The  extent  of  the  bed  is 
known  to  be  100  by  25  yards;  has  a  depth  at  the  pit  of  18  feet 
and  no  bottom  found  to  the  gravel,  and  a  stripping  ranging  be- 
tween 2  and  4  feet.  The  quality  of  the  material  is  very  good, 
the  sizes  being  4  per  cent,  clay,  8  per  cent,  fine  medium  sand,  7 
per  cent,  medium  sand,  13  per  cent,  coarse  sand,  40  per  cent,  roof- 
ing pebble,  27  per  cent,  gravel,  and  1  per  cent,  boulder. 

Along  Campbell's  Run  and  \inder  5  feet  of  surface  arc  beds  of 
gravel  on  the  W.  F.  Bell  and  Sims  farms  in  the  northwest  quar- 
ter of  section  1  (22  N.,  1  W.).  The  foraier  has  been  worked  to 
a  depth  of  11  feet,  where  the  ground-water  level  was  reached, 
and  the  second  reached  this  level  at  8  feet.  The  latter  is  known 
by  groundhog  diggings  and  a  few  other  excavations  to  follow  the 
stream  for  100  yards.  The  material  of  both  deposits  is  a  little 
below  the  average  for  size,  and  has  the  following  rock  |x^rcent- 
ages:     Eighty-nine  limestone,  7  crystallines,  3  shale,  and  1  chert. 

In  a  hill,  which  is  partly  on  the  P.  W.  Shaw  place  of  the  north- 
west quarter  of  section  7,  and  on  the  H.  D.  Bisel  land  of  the 
southwest  q\iarter  of  section  (>  (22  N.,  1  W.),  is  a  bed  of  gravel 
beneath  from  2  to  6  feet  of  surface,  which  imdcrlies  an  area  of  2 
acres.  At  the  pit,  the  depth  is  18  feet  and  no  bottom  other  than 
water  has  been  reached.  In  rock  percentages,  amount  of  oxida- 
tion and  sizes,  witli  exception  of  the  clay  being  3  per  cent.,  the 
material  is  about  the  averp.ge.  Tlie  location  of  this  deposit  is 
exceptionally  good  because  of  a  scarcity  of  road  material  for  sev- 
eral miles  in  all  directions.  Roads  built  and  repaired  with  it  are 
very  satisfactory,  with  exception  of  l)eing  slow  in  packing. 

Probablv  the  best  localities  for  eravel  in  the  count v  are  those 
adjacent  to  Wildcat  Crcok.  ]Many  locations  are  found  in  its 
bluffs,  terraces  and  floo<l  plains,  l)nt  only  a  few  have  l)een  opened. 
In  tlie  bluffs  of  this  cnn'k  in  the  scMithwest  (piarter  of  section  20, 
on  the  S.  A.  Slipher  farm,  the*  southeast  quarter  of  section  20  on 
the  Daniel  TI(K»k  ])lace,  and  on  the  J.  Clendenning  property  in  the 
northwest  quarter  of  section  2^  (22  X.,  2  W.),  are  beds  containing 
a  material  of  averag(^  rock  coni])osition  and  a  little  Ixdow  average 
for  sizes.  Al)ru])t  gradations  betwd^i  the  gravid  and  fine  sand  are 
common.     The  etripping  ranges  betwc^en  IVo  nnd  4  feet. 

On  the  Clendenning  place  an  area  of  0,000  scpiare  yards  are  un- 

96— Oeolofj. 
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derlain  by  gravel,  as  shown  by  tests  along  the  bluflf,  and  post  auger 
holes.  The  depth,  at  the  pit,  is  16  feet.  A  deposit  200  yards 
north  underlies  fully  as  much  surface  and  has  about  the  same 
depth. 

Another  deposit,  similar  in  rock  composition  and  sizes,  is  located 
in  the  bluff  of  Wildcat  and  along  the  road,  in  the  southwest  cor- 
ner of  section  21  (22  N.,  2  W.).  This  bed  also,  as  is  seen  by 
several  excavations  north  and  south,  is  probably  workable.  The 
depth,  at  the  pit,  is  17  feet,  and  no  bottom  reached,  and  the  strip- 
ping ranges  between  1  and  4  feet. 

In  the  south  central  part  of  section  27  (22  N.,  2  W.),  on  tlie 
land  of  Mary  Stafford,  is  a  bed  of  gravel  in  the  bluff  of  a  small 
tributary  to  Wildcat  Creek.  This  bed  can  readily  be  traced  in 
the  bluff  for  350  yards,  which  brings  one  to  the  junction  of  the 
tributary  and  Wildcat.  By  advancing  east  about  200  yards  along 
the  bluff  of  Wildcat  Creek  one  comes  to  the  H.  A.  Wallace  pit, 
where  a  similar  quality  of  material  is  foimd  to  that  on  the  Staf- 
ford, both  being  almost  the  average  for  rock  percentages  and  a  lit- 
tle below  for  sizes.  Since  the  gravel  can  be  traced  around  the 
bhiff,  it  is  barely  possible  that  the  intervening  area  is  also  under- 
lain by  either  gravel  or  sand,  as  kettle  basins  between  these  will 
not  hold  water,  even  after  a  heavy  rain.  If  this  connection  exists 
there  would  be  an  area  of  10  acres  underlain  by  gravel.  At  the 
Stafford  pit  the  stripping  is  from  3  to  5  feet,  the  depth  20  feet 
and  no  bottom  reached,  while  at  the  Wallace  the  bed  rests  upon  a 
clay  bottom,  has  a  thickness  of  17  feet  and  a  stripping  ranging  be- 
tween 2  and  3  feet. 

In  a  bluff  in  the  north  central  part  of  section  36  (22  N.,  2  W.), 
on  the  property  of  E.  H.  Xnapp,  a  bed  of  gravel,  resting  upon  a 
fine  sand  bottom,  has,  at  the  pit,  a  depth  of  17  feet  and  a  strip- 
ping of  from  2  to  4  feet.  For  80  yards  along  the  bluff  the  de- 
posit is  found  to  occur,  and  150  feet  south  of  the  bluff  at  the  house 
a  dug  well  showed  7  foot  of  stripping  and  18  feet  of  gravel. 
These  evidences  apparently  give  an  extent  of  150  by  80  yards. 
Excepting  a  number  of  lenses  of  fine  sand,  some  having  lengths 
of  20  feet  and  diameters  at  the  center  of  2  feet,  the  average  of 
two  samples  gives  the  following  sizes:  Six  per  cent,  clay,  10  per 
cent,  fine  medium  sand,  14  per  cent.  medi\un  sand,  15  per  cent. 
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coarse  sand,  29  per  cent,  roofing  pebble,  25  per  cent,  gravel  and 
1  per  cent^  boulder.  The  rock  percentages  are  about  average,  and 
the  amount  of  weathering  below  for  the  material  above  ground- 
water level.  This  material  is  used  for  y^  mile  north,  3  miles  east, 
7  miles  south  and  1  mile  west  in  building  and  repairing  the  roads, 
which,  where  they  have  been  properly  attended  to,  are  hard, 
smooth,  durable  and  giving  the  best  of  satisfaction. 

In  the  bluff  of  Wildcat  in  the  southeast  quarter  of  section  29 
(22  N.,  1  W.),  on  the  Dewitt  place,  is  a  deposit  of  gravel  be- 
neath from  2  to  3  feet  of  surface  and  with  a  depth  of  15  feet,  at 
the  pit,  underlying  an  area  of  100  by  25  yards.  The  sizes  of  the 
material  and  the  oxidation  are  about  average. 

In  the  northwest  corner  of  section  33  (22  N.,  1  W.),  on  the 
Cohler  farm,  is  a  bed  of  gravel  in  the  bluff  of  a  tributary  to  Wild- 
cat Creek.  The  extent  of  this  bed  is  known  to  be  150  by  30  yards, 
the  depth  12  feet  at  the  pit,  and  the  stripping  from  2  to  3  feet. 
The  sizes  of  the  material  are  about  average.  Besides  the  Cohler 
and  Dewitt  deposits  there  are  a  number  of  others,  reported  in  this 
vicinity,  along  the  bluffs,  terraces  and  flood  plains  of  Wildcat. 

Several  acres,  as  learned  by  scattered  tests,  are  underlain  by 
gravel  on  the  J.  L.  Black  property  in  the  northeast  quarter  of  sec- 
tion 19  (22  N.,  1  W.).  This  bed,  at  the  pit,  has  a  depth  of  20 
feet,  a  stripping  ranging  between  1  and  4  feet  and  a  material  be- 
low the  average  for  siz^s.  The  material,  where  it  has  been  used 
on  the  road,  is  very  low  in  clay  and  is  slow  to  pack.  Groundhog 
diggings  and  other  excavations  show  gravel  at  a  number  of  places 
in  the  bluffs  of  this  neighborhood.  Careful  tests  would  very 
likely  locate  some  other  workable  deposits. 

About  two  miles  east  of  the  Black  deposit  and  in  the  bluff  of 
the  same  stream  is  a  bed  of  two-thirds  gravel  and  one-third  fine 
sand  on  the  land  belongini^  to  N.  Burris  in  the  northwest  quarter 
of  section  21  (22  N.,  1  W.).  This  bed,  as  has  been  learned  by 
groundhog  diggings,  seems  to  follow  the  bluff  for  300  yards,  and 
at  the  pit  extends  back  50  yards  from  the  face  of  the  bluff.  The 
bottom  of  the  hod  has  not  been  found,  and  it  has  been  worked  to 
a  depth  of  15  feet.  The  stripping  ranges  from  a  few  inches  to 
3  feet.  The  sizes  of  the  material,  excepting  fine  sand,  are  above 
the  average  and  the  oxidation  below. 
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In  a  flood  plain  in  the  west  central  part  of  section  35  (22  N., 

1  W.),  on  the  place  of  Cicero  Sims,  is  a  bed  of  fine  gravel  be- 
neath ground-water  level  with  a  depth,  at  the  pit,  of  20  feet.  The 
extent  is  unknown.  A  sandy,  considerably  oxidized  and  shallow 
bed  of  gravel  is  found,  beneath  from  2  to  5  feet  of  stripping,  in 
the  bluffs  of  the  South  Fork  of  Wildcat  Creek,  on  the  farms  of  C. 
Lee  and  B.  D.  Parvi?  in  the  southeast  quarter  of  section  25  (22 
N.,  1  W.). 

One  and  one-half  miles  east  of  these  deposits  on  the  farm  of  I. 
C.  Michaels,  in  the  northwest  quarter  of  section  29  (22  X.,  IE.), 
a  numl)er  of  tests,  by  driving  a  20-inch  pipe  down,  have  indi- 
cated that  an  area  in  the  flood  plain  of  250  by  150  yards  are  un- 
derlain by  a  bed  of  gravel,  beneath  ground-water  level  and  having 
from  2  to  3  feet  of  stripping.  No  bottom  was  found.  From  a 
few  tests  made  by  the  writer  a  material  was  obtained  that  had 
the  following  sizes:  Two  per  cent,  clay,  5  per  cent,  fine  me- 
dium sand,  14  per  cent,  medium  sand,  30  per  cent,  coarse  sand, 
30  per  cent,  roofing  pebble,  and  19  per  cent,  gravel ;  and  the  rock 
percentages  were  70  limestone,  16  shale,  8  crystallines,  4  slate,  and 

2  chert.  This  material,  with  exception  of  being  low  in  clay, 
which  will  make  it  slow  in  packing,  and  being  high  in  shale,  which 
is  not  durable,  is  a  very  good  road  material,  being  of  a  good  size 
and  unoxidized.  Furthermore,  it  is  located  in  a  vicinity  where 
gravel  is  very  scarce  and  is  often  hauled#for  several  miles.  An- 
other location  for  obtaining  gravel  from  l)eneath  the  flood  plain 
of  this  same  stream  is  fmmd  2  miles  east  of  the  Michaels  place  on 
the  Goodnie  fanii.  The  extent  and  depth  of  this  deposit  is  not 
well  determined. 

In  the  north  central  part  of  section  32  (22  X.,  1  E.),  on  the 
William  Gang\ver  place,  is  a  bed  of  gravel  beneath  ground-water 
level  and  beneath  the  flood  plain  of  a  tributary  to  the  North  Fork 
of  Wildcat  Creek.  This  bed  is  near  the  road,  rests  upon  a  clay 
bottom,  has  a  depth  ranging  between  0  and  20  feet,  a  strip|)ing 
of  2  feet  and  an  extent,  as  a  number  of  tests  have  indicated,  of  70 
by  450  yards.  The  sizes  of  the  material,  at  the  pit,  are  about  the 
average,  excei)t  for  2  per  cent,  clay,  and  the  rock  percentages  are 
70  limestone,  10  sliale,  8  crystallines,  4  slate,  and  2  chert.  About 
4,000  cubic  vards  of  this  material  are  use<l  in  the  annual  build- 
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ing  and  repairing  of  the  roads.  The«e  roads  are  slow  to  pack 
bnt  are  durable. 

In  the  bhiff  of  a  small  stream,  in  the  northeast  quarter  of  sec- 
tion 22  (23  X.,  1  W.),  on  the  Kempler  farm,  is  a  deposit  of  fine 
gravel  and  fine  sand,  grading  into  one  another.  Beneath  gn>nnd- 
water  level  and  in  the  flood  plain  of  this  same  stream  is  a  IxhI  of 
gravel  in  the  southwest  corner  of  section  24  (23  X.,  1  W.),  where 
8  feet  of  gravel  have  been  found.  A  gravel  excavator  was  set  at 
this  location,  but  the  depth  of  material  was  not  sufficient  Pos- 
sibly the  water  level  could  be  lowered  with  a  pump  so  that  it  might 
be  worked  the  same  as  a  deposit  above  the  ground- water  level. 

The  only  known  gravel  deposit  in  the  civil  township  of  War- 
ren, that  is  of  any  practical  importance,  is  found  beneath  the  flood 
plains  of  the  Middle  Fork  of  Campl)eirs  Run,  on  the  place  be- 
longing to  F.  M.  Tisen  in  the  southeast  quarter  of  section  21  (23 
X.,  1  E.).  This  deposit  is  Ix^neath  ground-water  level,  has  a 
stripping  of  from  V2  to  3  feet  and  a  dei)th  at  the  pit  of  18  feet, 
Tlie  area  underlain  is  200  bv  200  vards,  as  scattered  testa  have 
indicated.  The  sizes  of  the  material  are  J)  per  cent,  clay,  20  per 
tent,  fine  medium  sand,  20  per  cent,  medium  sand,  20  per  cent, 
coarse  sand,  10  per  cent,  roofing  ]x?bble,  18  per  cent  gravel,  and  3 
per  cent  boiUder.  Tlie  rock  percent^jges  are  85  limestone,  8  crys- 
tallines, 3  chert,  3  shale,  and  1  slate.  Because  of  its  clay,  w^hich 
makes  it  pack  quickly,  and  its  unoxidized  cxmditicm,  this  material 
makes  a  durable  and  satisfactorv  road. 

« 

On  the  Maxwell  farm  in  the  southeast  quarter  of  section  18 
(22  X.,  IE.),  in  the  H()o<l  plain  of  Killmore  (^reek  and  l)eneath 
from  2  to  5  feet  of  stri])])ing,  six  feet  of  gravel  are  found,  2  feet 
of  which  are  below  and  4  f(»et  above  water  level.  The  area  un- 
derlain, as  learned  bv  rouirh  tests,  is  200  bv  50  vards.  Tlie  sizes 
of  the  material  are  very  much  Inflow  the  average  and  gradations 
into  fine  sand  are  found  in  places. 

About  1%  miles  east,  in  the  tlood  ])Iaiu  of  the  same  sti*eam, 
gravel  deposits  occur  on  the  S.  Lonoke,  ShoeniakcM'  and  P)randy 
farms  in  the  soutliea>t  quarter  of  s(X*tion  ir>  (22  X.,  1  K.).  On 
the  Loucke  place,  the  depth  ranges  between  0  and  12  ft^^t,  the 
stripping  is  from  2  to  4  feet  and  the  extent,  as  a  few  tests  show, 
may  be  150  by  150  yards.     The  sizes  of  the  material  are  about 
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like  those  of  the  Maxwell  deposit  On  the  Shoemaker  and 
Brandy  places,  the  flood  plain  is  known  at  a  few  places  to  be  un- 
derlain by  gravel,  but  neither  the  extent  nor  the  thickness  of  the 
bed  are  known. 

As  we  advance  eastward  along  the  flood  plain  of  this  stream, 
gravel  is  reported  to  be  present  in  a  number  of  places,  especially  in 
the  north  central  and  the  northeast  parts  of  section  13  (22  N.,  1 
E.)  ;  but  it  has  not  been  carefully  tested  or  worked,  to  any  ex- 
tent, until  we  reach  the  H.  Davis  property  in  the  southeast  quar- 
ter of  section  17  (22  N.,  2  E.).  At  this  place  an  area  of  200 
by  400  yards  is  said  to  have  been  tested  by  pipe  driving,  and  is 
known  to  be  underlain  with  gravel  and  sand  to  a  depth  ranging  be- 
tween 10  and  60  feet.  For  4  miles  both  north  and  south  this 
material  is  used  in  the  building  and  repairing  of  roads,  which, 
when  taken  care  of,  are  smooth  and  durable. 

A  material,  which  frequently  grades  into  fine  sand,  is  found  in 
the  flood  plain  of  the  same  stream,  below  water  level,  in  the  north- 
west comer  of  section  22  (22  N.,  2  E.),  on  the  land  belonging  to 
D.  A.  Coonrod.  The  stripping,  at  the  pit,  ranges  between  3  and 
6  feet  and  the  depth  between  6  and  16  feet.  An  area  of  30  by 
100  yards  has  been  tested  and  is  said  to  be  underlain  by  gravel. 
The  sizes  of  the  material  are  much  smaller  than  the  average. 

In  the  west  central  part  of  section  31  (22  N.,  2  W.),  on  the 
place  of  A.  N.  Spurgeon,  is  a  bed  of  fine  gravel,  beneath  3  feet 
of  surface  and  the  ground-water  level,  with  a  depth  of  18  feet, 
and  a  tested  extent  of  20  by  60  yards. 

Township  21  and  Pcurt  of  20  North,  Ra/nges  1  cmd  2  West  and? 

1  and  2  East. 

Almost  all  of  the  gravel  in  this  area  is  foimd  beneath  the 
ground-water  level,  in  stream  valleys  that  have  been  partially  or 
entirely  filled  up. 

Gravel  is  found  beneatli  the  flood  plain  of  a  tributary  of  Kill- 
more  Creek,  on  the  Sievers  place  in  the  northwest  quarter  of  sec- 
tion 1  (21  N.,  2  E.).  The  stripping  is  4  feet,  but  the  extent  and 
the  depth  are  not  known. 

Gravel  a  little  below  the  average  for  size  is  located  in  an  old 
swamp  on  the  Cowder  place  in  the  east  central  part  of  section  10, 
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and  the  Wood  plaxie  in  the  west  central  part  of  section  11  (21  N., 
2  E.).  This  deposit  is  below  the  ground-water  level,  rests  upon  a 
clay  bottom,  has  31A  feet  stripping  and  ^  depth  ranging  between  8 
and  20  feet.  The  extent,  as  indicated  by  a  few  scattered  tests, 
is  probably  75  by  200  yards. 

A  number  of  fair  pockets  of  gravel  are  known  to  exist  in  an 
old  filled  up  valley,  and  have  been  opened  up  on  the  farms  of 
Georp:e  Alexander  in  the  northwest  quarter  of  section  26,  W.  Cli- 
dence  in  the  northeast  quarter  of  section  27,  Mr.  Boyer  in  the 
southwest  quarter  of  section  27,  and  William  Price  in  the  east 
central  part  of  section  33  (21  N.,  2  E.).  At  all  of  these  pits  the 
gravel  is  below  the  ground-water  level,  rests  upon  a  clay  bottom, 
has  from  2  to  5  feet  of  stripping,  and  a  depth  ranging  between 
15  and  20  feet.  The  material  is  a  little  below  the  average  for 
size  and  has  the  following  rock  percentages:  Seventy-three  lime- 
stone, 13  shale,  10  crystallines,  2  chert,  and  2  vslate.  The 
extent,  on  the  Alexander  place,  is  small ;  on  the  Clidence,  it 
is  known  by  tests  to  underlie  an  area  of  20  by  200  yards;  on 
the  Boyer  a  location  for  setting  a  gravel  excavator  is  known, 
and  on  the  Price  only  a  very  limited  area  has  been  found  to  be 
underlain.  The  roads  built  and  repaired  with  this  material  are 
smooth  and  fairly  durable,  bat  are  slow  to  become  packed.  Care- 
ful testing  will,  undoubtedly,  give  other  practical  locations  along 
this  old  filled  up  valley.  Several  locations  are  also  reported  for 
setting  a  gravel  excavator  in  the  southwest  quarter  of  section  11 
(20  N.,  2  E.),  on  the  Stauers  land. 

In  the  southwest  comer  of  section  28  (21  N.,  2  E.),  on  land 
belonging  to  George  Price,  is  a  bed  of  gravel  in  a  filled  up  valley. 
This  bed  rests  upon  a  clay  bottom,  has  a  thickness  of  15  feet  and 
a  stripping  of  3i/>  feet.  Three  locations  for  setting  a  gravel  ex- 
cavator are  reported. 

In  a  filled  up  valley  in  which  a  fork  of  Sugar  CVeek  has  its 
present  channel  are  a  numl)er  of  small  deposits.  Some  of  these 
are  found  on  the  Howe  place  in  the  south  central  part  of  section 
24,  on  the  Winecup  and  Cox  places  in  section  25,  and  on  the 
Furguson  in  the  south  central  part  of  section  35  (21  N.,  IE.). 
All  of  these  beds  rest  on  clay  bottoms,  are  beneath  ground-water 
level  and  contain  material  that  is  considerably  below  the  average 
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for  sizes.  On  the  Howe  place  the  depth  is  from  8  to  20  feet, 
and  by  detailed  testing  one  location  has  been  found  for  setting  a 
gravel  excavator.  On  the  Cox  farm  and  the  place  immediately 
south,  careful  pipe  tests  have  been  made  for  500  yards  along  the 
stream,  and  the  results  were  one  location  150  by  250  feet,  with  an 
average  depth  of  20  feet  A  small  deposit  of  a  fine  material  is 
found  below  the  ground-water  level  in  the  southeast  comer  of  sec- 
tion 1  and  the  northeast  comer  of  section  2  on  the  Bernett  farm. 
In  an  old  swamp  in  the  southeast  quarter  of  section  21  (21  N., 

1  E.),  on  the  Clark  property,  is  a  bed  of  gravel  underlying  an  area 
of  23  by  90  yards.  It  rests  upon  a  clay  bottom,  has  a  depth  of 
12  feet  and  a  stripping  of  5  feet.  The  sizes  of  the  material  are 
about  average,  except  that  the  clay  is  only  8  per  cent.  The  rock 
percentages  are  74  limestone,  11  crystallines,  10  shale,  3  chert,  and 

2  slate;  and  the  amount  of  weathering  is  practically  nothing. 
With  the  exception  of  not  having  sufficient  clay  to  pack  readily, 
this  gravel  is  of  a  splendid  quality  for  this  locality. 

Beneath  the  ground-water  level,  in  the  northeast  quarter  of 
section  18  (21  N.,  1  E.),  on  the  Maish  farm,  is  a  bed  of  gravel 
resting  on  a  clay  l>ottom,  and  having  a  stripping  of  4  feet  and  a 
depth  ranging  between  6  and  15  feet.  The  sizes  of  the  material 
are  9  per  cent,  clay,  20  per  cent^  fine  medium  sand,  23  per  cent, 
medium  sand,  35  per  cent  coarse  sand,  10  per  cent,  roofing  peb- 
ble, and  3  per  cent  gravel.     The  extent  is  not  known. 

A  l)ed  of  gravel,  l)eneath  ground-water  level,  is  found  in  East 
Frankfort  on  the  projx^rty  belonging  to  R.  X.  Stone.  The  strip- 
ping is  from  1  to  3  fi^t  and  the  depth,  at  the  pit,  is  15  feet  An 
area  extending  250  yards  north  of  the  pit  and  having  a  width  at 
one  place  of  80  yards  is  known  by  tests  to  be  underlain  with 
gravel,  but  the  depth  has  not  l^een  determined. 

Tn  the  flood  plain  of  a  stream  on  the  land  Monging  to  S.  Carr 
in  the  northeast  corner  of  section  1  (21  X.,  1  W.),  a  bed  of  gravel 
has  l)een  found,  by  digging  down  at  four  or  five  places  with  a 
spade,  to  underlie  the  surface.  Further  tests  have  not  been  made. 
In  the  northern  part  of  section  7  (21  X.,  1  W.),  a  county  ditch 
has  its  l)ottoni  in  the  gravel,  more  or  less,  for  800  yards.  The 
depth  or  further  extents  have  not  heim  determined.  The  sizes 
vary  from  a  very  fine  gravel,  which  grades  into  fine  sand,  to  a 
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material  above  tlie  average.  The  rock  percentages  are  68  lime- 
stone, 15  shale,  10  crystallines,  5  slate,  and  2  chert.  This  loca- 
tion would  be  an  especially  good  one,  because  no  known  deixjsits 
are  nearer  than  2^2  miles. 

Some  very  fair  deposits  have  been  found  beneath  the  flood  plain 
of  Potato  Creek.  Among  these  are  those  on  the  Anderson  place 
in  the  southwest  quarter  of  section  24,  the  Dukes  and  William 
Harshman  farms  in  the  northwest  corner  of  section  26,  and  the 
property  of  J.  Coyner  in  the  south  central  part  of  section  32  (21 
N.,  2  W.). 

On  the  Dukes  place  the  bed  is  9  feet  deep,  but  sufficient  extent 
has  not  been  found  for  setting  a  gravel  excavator.  The  gravel 
that  was  dipped  out  contained  a  very  high  percentage  of  clay, 
which  was  considered  very-  detrimental.  However,  11  or  12  per 
cent,  of  clay  is  generally  beneficial  to  a  gravel,  as  it  assists  it  in 
packing  quickly  and  keeps  the  particles  cushioned  from  one  an- 
other so  that  the  grinding  is  greatly  lessened.  It  also  holds  the 
material  on  the  roads,  so  that  it  is  not  necessary  to  be  continually 
grading  in  order  to  keep  it  on.  Tlie  sizes  of  the  material  for  the 
deposit  are  25  per  cent,  day,  15  }x»r  cent,  fine  medium  sand,  20 
per  cent,  medium  sand,  15  per  cent,  coarse  sand,  15  i>er  cent,  roof- 
ing pebble,  8  per  cent,  gravel  and  2  per  cent,  boulder. 

At  the  Harshman  bed  a  gravel  excavator  was  set,  but  was  taken 
away  l)ecause  of  the  high  ])ercentage  of  clay.  Subsequently  an 
endless  chain  apparatus  was  set,  which  is  lifting  out  a  very  good 
quality  of  material.  The  sizes  are  11  per  cent,  clay,  20  per  cent, 
fine  medium  sand,  17  per  cent,  medium  sand,  20  per  cent,  coarse 
sand,  20  ])er  cent,  roofing  ])ebb]e,  8  per  cent,  gravel  and  4  jx^r 
cent  l)oulder.  The  nK'k  |)ercentages  are  about  the  average  for  the 
county.  The  tests  of  tlu*  "'^^gravel  excavator  and  the  endless  chain 
apparatus  at  this  ])it  give  one  a  go(xl  idea  of  how  the  latter  ma- 
chine washes  the  finer  material  out  of  tlie  gravel,  and  how  it  is 
possible  to  use  it  where  the  excavator  can  not  be  used. 

The  Coyner  deposit  is  l(x*ated  in  the  floo<l  plain  between  Potato 
Creek  and  a  tributarv,  near  their  i unction.  Ten  acres  liave  been 
roughly  tested,  and  several  hx^ations  for  setting  a  gravel  excavator 
in  detail.     Where  the  gravel  was  dipped  it  was  taken  out  to  a 


•See  page  124. 
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depth  of  40  feet  and  no  bottom  was  found.  The  stripping  ranges 
from  2  to  4  feet.  The  sizes  of  the  material  are  8  per  cent,  clay, 
25  per  cent,  fine  medium  sand,  22  per  cent  medium  sand,  15  per 
cent  coarse  sand,  15  per  cent  roofing  pebble,  and  15  per  cent 
gravel;  and  the  rock  percentages  are  70  limestone,  12  shale,  10 
crystallines,  3  slate,  3  sandstone,  and  2  chert  Where  this  mate- 
rial has  been  put  on  the  roads  it  packs  well  and  makes  a  smooth, 
hard  and  durable  road. 

A  bed  of  gravel  containing  lenses  of  fine  sand  occurs  in  the  east 
central  part  of  section  7  on  the  Hayes  place.  Tests  have  indicated 
a  length  of  150  yards,  a  width  of  10  yards,  a  depth  ranging  be- 
tween 10  and  15  feet,  and  a  stripping  from  3  to  5  feet  The 
sizes  of  the  material  are  12  per  cent,  clay,  35  per  cent  fine  me- 
dium sand,  18  per  cent  medium  sand,  15  per  cent,  coarse  sand, 
10  per  cent,  roofing  pebble,  8  per  cent  gravel,  and  2  per  cent 
boulder;  and  the  rock  percentages  are  69  limestone,  12  shale,  10 
crystallines,  5  sandstone,  3  slate,  and  1  chert.  Although  this  ma- 
terial is  too  fine  for  good  satisfaction,  it  is  the  only  deposit  known 
of  within  B^/o  miles  of  this  locality,  and  because  of  its  availability 
is  the  cheapest  for  the  immediate  vicinity. 

In  closing  the  remarks  for  Clinton  County  the  writer  will  say 
that  in  those  localities  in  which  gravel  has  to  be  hauled  for  sev- 
eral miles,  or  where  it  is  of  a  poor  quality,  such  as  in  the  northern 
part  of  the  civil  township  Owen,  eastern  and  southern  Warren, 
southern  Johnson,  eastern  and  southern  Michigan,  northern  Kirk- 
lin,  all  of  Jackson,  southeastern  Perry  and  southern  and  central 
Washington,  it  would  be  well  to  investigate  as  to  the  cost*  of  get- 
ting crushed  limestone,  which  is  a  more  durable  road  material 
than  gravel,  to  the  nearest  railway  or  traction  line  switch.  The 
results  of  +tests  on  various  limestones  of  central  Indiana  by  the 
Road  Testing  Laboratory  of  the  United  States,  given  in  this  re- 
port, might  be  of  service  in  determining  the  wearing  quality. 


•See  page  154. 

tSee  page  156.    An  explanation  of  tbe«e  tests  is  found  on  page 


74. 
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BOONE  COUNTY. 


Area  In  Bquare  miles 

Population  in  1900 

Miles  of  public  roads 

UlIeR  of  Improved  roiidH 

Percentage  of  roada  Improved 

Miles  Improved  witb  gravel 

Miles  Improved  with  crushed  stone 

Average  original  cost  of  ^avel  roads  per  mile 

Total  original  coat  of  Improved  roads 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old 

Miles  of  Improved  ronds  (gravel)  built  in  1905 

First  Improved  roads  built 

Miles  of  Improved  roads  built  since  1895 

Satisfaction  of  farmers  with  Investment  in  Improved  roads 

Authority Benj.  F.  Simmons,  County 


None 

$1,200 

t72O,O00 


BOONE   COUNTY 


This  County  is  situated  near  the  central  part  cf  the  Slate,  l.yiiip 
south  of  Clinton,  west  of  Hamilton,  north  of  Marion  and  IIcikI- 
ricka,  and  east  of  Montgomery,     In  shape  it  is  a  rectangle,  with 
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a  length  from  east  to  west  of  24  miles,  and  a  width  from  north 
to  south  of  17  V2  niiles. 

The  topography  is  that  of  a  level  plain,  broken  by  an  occa- 
sional gentle  swell,  which  scarcely  exceeds  20  feet  in  height,  and 
a  few  kame  deposits  in  the  northwestern  part  of  its  area.  The 
main  part  of  the  gravel  deposits  is  found  in  the  bluffs,  terraces 
and  flood  plains  of  the  larger  streams,  and  a  smaller  portion  in 
old  filled  up  stream  valleys  and  kames.  For  amount  of  gravel  this 
county  is  about  the  average  for  central  Indiana. 

The  quality  of  the  gravel  is  somewhat  below  the  average,  l)o- 
cause  of  such  a  low  percentage  of  clay,  which  causes  it  to  pack 
slowly,  work  off  at  the  sides  of  the  road  and  grind  up  more  rapidly 
than  it  would  if  it  contained  a  higher  percentage.  The  average 
sizes  of  the  material  are  4^^  per  cent  clay,  10  per  cent,  fine  me- 
dium sand,  16  per  cent,  medium  sand,  26  per  cent  coarse  sand,  27 
per  cent,  roofing  pebble,  15  per  cent,  gravel  and  IY2  P^^  cent, 
boulder;  and  the  rock  percentages  are  81  limestone,  9  crystal- 
lines, 6.5  shale,  2  slate,  1  chert,  and  .5  sandstone. 

The  transportation  facilities  are  very  fair,  the  Chicago  Division 
of  the  Big  Four  traversing  the  county  diagonally  from  the  south- 
east comer  to  the  northwest  corner,  crosses  at  Lebanon  the  Chicago 
and  Southwestern,  which  crosses  the  county  from  east  to  west,  and 
the  Wabash  cuts  the  northeastern  comer.  The  intenirban  trac- 
tion lines  extend  out  from  Lebanon  in  three  directions — to  the 
north,  to  the  southeast,  and  to  the  southwest. 

Part  of  Toivnsliip  20  NoHJi,  Itcinges  1  (wul  2  West,  and  1  wiul  i) 

East. 

The  deposits  of  this  township  are  almost  all  found  in  the  bluffs, 
terraces  and  flood  plains  of  the  larger  streams.  Especially  is  this 
true  with  Sugar  Creek,  whose  bluffs  and  terraces  form  almost  a 
continuous  deposit  of  gravel  and  fine  sand  from  where  it  enters 
the  county,  throe  miles  northeast  of  Mochanicsburg,  until  the 
point  of  leaving,  41,4  miles  west  of  Thorntown. 

Mixed  with  numerous  fragments  of  a  shiily  limestone  is  a  l>ed 
of  gravel  along  Sugar  Creek  on  the  W.  O.  Dagg^'  farm,  in  tlic 
northwest  quarter  of  section  31  (20  X.,  2  \V.).     This  bed  is  cov- 
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ered  by  one-half  foot  of  stripping  and  is  workable.  The  frag- 
mental  limestone  makes  the  material  very  cfoarse,  and  the  roads 
built  by  it  are  rough  at  first,  but  when  they  become  packed  and 
Avorn  down  a  little  thev  are  very  satisfactory. 

For  300  yards  along  a  valley  side  on  a  tributary  to  Sugar  Creek 
is  a  deposit  of  gravel  and  fine  sand  beneath  4  feet  of  stripping 
on  the  Rover  farm  in  the  southeast  quarter  of  section  29.  The 
extent  along  the  valley  side  was  learned  in  making  an  excavation 
for  a  cistern  and  noting  the  material  thrown  out  by  groundhogs 
at  a  number  of  places.  The  dey)th  of  the  deposit  is  6  feet  to  water 
level,  below  which  it  is  not  known.  The  rock  percentages  and 
sizes  of  the  material  are  about  the  average  for  the  county. 

Gravel  with  a  small  per  cent,  of  fine  sand  is  found  beneath  from 
1/^  to  6  feet  of  surface  on  the  land  of  J.  W.  Morrison  in  the  north- 
west quarter  of  section  32  (20  N.,  2  W.).  The  extent  is  known 
for  300  yards  along  the  valley  side  of  a  small  tributary  to  Sugar 
Creek,  and  the  depth  is  9  feet,  no  lx)ttom  being  found.  The  sizes 
of  the  material  are  a  little  below  the  average. 

Ten  or  twelve  acres  are  said  to  l)e  underlain  by  c^'avel  and  sand 
in  the  first  terrace  alK>ve  the  floo<l  plain  of  Sugar  ( -reek  on  the 
J.  T.  Wild  place  in  the  northwest  quarter  of  section  33  (20  N.,  2 
W.).     Post  auger  holes  have  been  the  main  tests. 

In  the  north  central  part  of  section  34  (21  ?f.,  2  W.),  on  the 
property  belonging  to  M.  Kilev,  is  a  bed  of  gravel  and  sand,  above 
ground-water  level,  which  is  claimed  to  underlie  40  acres,  as  has 
been  learned  by  ])ost  holes  and  ]>lowing.  At  the  pit.,  where  no 
bottom  has  l)een  found,  the  dejith  is  18  feet  and  the  stripping  from 
1  to  3  feet.  A  section  shows  (a)  stri])ping,  3  feet;  (b)  an  average 
size  gravel,  4  feet;  (c)  fine  sand,  11^  feet;  (d)  an  average  size 
gravel,  4  feet;  (e)  fine  sand,  2  feet;  (f)  a  material  a  little  l)elow 
average  in  size,  (>  feet.  The  nx-k  ])ercentages  are  (>0  limestone,  16 
shale,  12  crystallines,  0  sandstone,  and  5  chert. 

Xear  where  Prairie  (Voek  eni]>ties  into  Sugar  CrcK^k,  and  IVt 
miles  east  of  this  ])lace  on  Sugar  Cn^k,  also  on  Prairie  Creek  in 
East  Thorntown,  a  large  amount  of  gravel  is  obtain(»d  from  the 
bars  in  the  creek  l>eds.  These  are  formed  by  the  floods,  and  give, 
when  suflicientlv  coarse,  a  verv  durable  material.  The  main  ob- 
jection  to  it  is  the  insufficient  amount  of  clay  to  aid  in  packing. 
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On  the  land  of  J.  S.  Corrie  in  the  southwest  quarter  of  sec- 
tion 36  (20  N.,  2  W.),  is  a  bed  of  gravel  in  the  bluff  of  Prairie 
Creek.  The  extent  of  this  bed,  as  has  been  learned  by  the  drying 
up  of  crops  and  post  holes,  is  4  or  6  acres.  A  section  at  the  pit 
shows  the  following:  (a)  Stripping,  2  to  4  feet;  (b)  very  coarse 
gravel  and  boulders,  6  feet;  (c)  fine  sand,  y^  foot;  (d)  average 
size  gravel,  3^  feet;  (e)  fine  gravel,  11/^  feet;  (f)  average  size 
gravel,  4  feet.  The  rock  percentages  are  60  limestone,  16  crystal- 
lines, 12  shale,  6  sandstone,  and  4  chert. 

Rather  similar  deposits,  which  are  workable,  are  reported  on 
the  Cook  and  Crouch  farms  of  the  southeast  quarter  of  section 
26  and  the  northeast  quarter  of  section  36  (20  N.,  2  W.). 

In  the  flood  plain  of  a  tributary  to  Sugar  Creek  in  the  south- 
western quarter  of  section  14  (20  N.,  2  W.),  is  a  bed  of  gravel 
beneath  ground-water  level,  which  is  sufficient  in  extent  for  the 
setting  of  a  gravel  excavator,  as  has  been  learned  by  detailed 
tests. 

In  the  bluff,  where  Sugar  Creek  has  made  a  broad  meander  to 
the  north,  is  a  large  bed  of  one-third  gravel  and  two-thirds  fine 
sand,  on  the  places  of  W.  Beck  and  C.  Beck  in  the  northwest  quar- 
ter of  section  29  (20  N.,  1  W.).  This  deposit  follows  the  bluff 
for  300  yards  and  extends  back  from  1  to  15  yards,  as  has  been 
learned  by  groundhog  holes  and  rough  tests.  The  stripping  is 
from  2  to  4  feet^  and  depth  6  to  20  feet  Gradations  from  gravel 
to  fine  sand  are  very  frequent.  Excepting  the  fine  sand,  the  ma- 
terial is  above  the  average  for  size.  The  roads  built  and  repaired 
by  this  material  are  smooth  and  durable.  The  association  with 
fine  sand  and  being  I/2  mile  from  the  public  highway  makes  this 
deposit  somewhat  inavailable. 

Other  openings  into  the  deposits  along  Sugar  Creek  are  found 
on  the  Foster  place  in  the  southeast  quarter  of  section  21,  the  N. 
H.  Bunten  and  H.  Witt  farms  in  the  southeast  quarter  of  section 
22,  the  J.  Wells  in  the  southwest  quarter  of  section  23,  the  J. 
Richey  in  the  southwest  quarter  of  section  24  (20  N.,  1  W.),  the 
Andrew  Sheets  in  the  northwest  quarter  of  section  19,  and  the 
Ingleman  place  in  the  southwest  quarter  of  section  17  (20  N., 
1  E.). 

The  Bunten  and  Wells  deposit  is  located  in  a  ridge  between 
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Sugar  Creek  and  a  tributary.  At  each  end  of  an  area  250  by  100 
yards  are  the  pits  of  the  two  parties.  The  intervening  area  has 
been  tested  at  various  points  and  is  known  to  be  underlain  witli 
gravel  and  sand.  At  one  point  the  deposit  was  tested  to  a  depth 
of  50  feet  by  driving  a  pipe,  and  no  bottom  to  the  bed  was  found. 
At  the  pits,  a  number  of  lenses  of  fine  sand  are  exposed,  the  strip- 
ping ranging  from  2  to  3  feet.  The  material  varies  greatly  in 
size,  an  average  of  three  samples  showing  3  per  cent  clay,  13  per 
cent,  fine  medium  sand,  13  per  cent,  medium  sand,  24  per  cent, 
coarse  sand,  19  per  cent,  roofing  pebble,  25  per  cent  gravel,  and 
4  per  cent,  boulder.  The  rock  percentages  are  80  limestone,  13 
crystallines,  5  shale,  1  slate,  and  1  chert.  On  the  roads  this  ma- 
terial is  durable  and  gives  good  satisfaction.  A  workable  and 
similar  quality  is  found  on  the  Witt  farm. 

For  about  200  yards  in  the  stream  bluff  on  the  Richey  plact^, 
gravel  and  fine  sand  have  been  found  to  underlie  the  surface, 
but  the  high  percentage  of  fine  sand  and  its  freipient  alternations 
with  the  gravel  makes  its  economical  value  doubtful.  Very  can*- 
ful  testing  will  be  necessary  before  opening  it.  The  gravel,  if  sep- 
arated from  the  fine  sand,  is  a  little  below  the  average  for  the 
county. 

On  the  Sheets  place,  a  hill,  with  a  surface  of  50  by  40  yards, 
and  15  feet  high,  is  known  to  be  filled  with  gravel,  under  about 
2Y2  f^t  of  stripping,  as  is  seen  by  a  number  of  groundhog  dig- 
gings about  it  and  pits  at  either  end.  The  sizes  of  the  material 
are  a  little  below  the  average.  Another  hill,  of  about  equal  dimen- 
sions, is  foimd  300  yards  west.  On  this,  the  corn  withers  away 
and  the  plow  turns  up  the  gi-avel.  In  the  flood  plain  of  a  small 
tributary  to  Sugar  Creek  on  this  place,  Andrew  Sheets  has  made 
tests,  which  show  the  surface  to  be  underlain  with  gravel  for  over 
100  yards  along  the  stream. 

Tests  have  been  made  in  the  bluffs  of  Sugar  Creek  on  the  In- 
gleman  place  that  show  the  gravel  to  underlie  a  surface  of  100  by 
30  yards.  The  depth  of  the  bed  is  from  7  to  8  feet  to  ground- 
water level,  and  the  stripping  2V2  to  6  feet.  The  sizes  of  the 
material  are  about  average. 

In  the  flood  plain  of  a  tributary  to  Sugar  Creek  on  the  prop- 
erty belonging  to  A.  Hogshier  in  the  northwest  quarter  of  section 
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30  (20  N.,  1  E.),  is  a  4r-foot  bed  of  gravel  beneath  4  feet  of  strip- 
ping and  below  ground-water  level.  The  material  is  obtained  by 
pumping  out  the  water  and  then  operating  it  the  same  as  a  de- 
posit above  water  level.  The  extent  of  the  bed,  as  a  few  general 
tests  have  indicated,  is  2  or  3  acres.  The  quality  is  about  the 
average  for  the  county. 

A  large  portion  of  the  gravel  obtained  for  this  part  of  the  civil 
township  of  Clinton  is  taken  from  the  flood  deposits,  200  yards 
south  of  the  Hogshier  pit. 

On  the  Brenton  and  Caldwell  farms  in  the  southeast  quarter  of 
section  32  (20  N.,  1  E.),  is  a  bed  of  gravel  beneath  the  ground- 
water level  and  3  feet  of  surface.  This  bed  rests  upon  a  clay 
bottom,  is  from  6  to  12  feet  deep  at  the  pit,  and  underlies  2  acres 
of  surface,  as  tests  have  shown.  The  sizes  of  the  material  are 
8  per  cent,  clay,  15  per  cent,  fine  meflium  sand,  20  per  cent,  me- 
dium sand,  30  per  cent,  coarse  sand,  15  per  cent,  roofing  pebble, 
11  per  cent,  gravel,  and  1  per  cent,  boulder;  and  the  rock  per- 
centages are  80  limestone,  13  crystallines,  5  shale,  1  chert,  and  1 
slate.  The  amount  of  clay  and  the  unweathered  condition  greatly 
aids  this  material  in  making  a  smooth,  hard,  and,  durable  road. 

Three  or  four  acres  are  said  to  be  underlain  by  gravel,  beneath 
ground-water  level,  on  the  ^lutchler  place  in  the  southwest  cor- 
ner of  section  13  (20  N.,  2  E.).  Some  of  this  material  that  has 
Ix^en  taken  out  is  a  little  al)ove  average  in  size  and  of  verv  durable 
quality. 

Tovmship  10  Norfh,  Ranges  1  and  2  Wed,  and  1  and  2  East, 

Small  bods  of  gravel  are  found  beneath  the  ground-water  level 
on  the  William  TTaines  place  in  the  south  central  part  of  section 
13,  the  J.  IIane(K*k  in  the  east  central  part  of  section  15,  the  I. 
Cou])land  in  the  southwest  quarter  of  section  10,  the  C.  A.  Berry 
in  the  southwest  quarter  of  section  16,  and  the  T.  O.  Cobb  in  the 
southeast  corner  of  section  18  (19  X.,  2  E.).  The  Hancock  de- 
posit has  3  or  4  feet  of  stripping,  underlies  a  tested  area  of  80  by 
15  yards,  and  has  a  depth  of  10  f(^t.  The  rock  percentages  are 
75  limestone,^  10  crystallines,  10  shale,  3  chert,  and  2  slate;  and 
the  sizes  of  the  material  are  7  per  cent  clay,  25  per  cent,  fine 
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medium  sand,  30  per  cent,  medium  sand,  20  per  cent,  coarse  sand, 
8  per  cent,  roofing  pebble,  and  10  per  cent  gravel.  This  is  a 
very  fine  material  for  road  purposes.  A  similar  material  is  found 
in  the  Coupland  farm.  The  area  underlain  is  33  1-3  by  15  yards, 
and  the  depth  is  4  feet. 

On  the  Tucker  farm  in  the  north  central  part  of  section  6  (19 
N.,  2  E.),  is  a  carefully  tested  area  of  130  by  15  yards,  with  an 
average  depth  of  12  feet^  The  sizes  of  the  material  are  about 
the  average.  With  the  exception  of  the  Mutchler  deposit,  this 
is>  the  best  quality  of  gravel  found  in  the  civil  township  of  Ma- 
rion.    The  roads  on  which  it  is  used  are  smooth,  hard  and  durable. 

On  the  W.  N.  Bohannon  and  O.  Bohannon  land  in  the  south- 
east quarter  of  section  24  (19  N.,  1  E.),  is  a  bed  of  gravel  and 
fine  sand  350  by  35  yards,  which  has  received  the  following  tests: 
At  the  north  end  a  location  has  been  thoroughly  tested  for  setting 
a  machine  for  dipping ;  70  yards  south  gravel  has  been  chained  out 
to  a  depth  of  18  feet,  where  clay  was  struck;  at  the  southern  end, 
80  yards  north  and  160  yards  north,  small  tile  ditches  running 
east  and  west  struck  the  gravel  at  about  3  feet  from  the  surface 
and  remained  in  it  for  about  7  yards.  The  gravel  obtained  is  a 
little  below  the  average  for  size  and  quality,  having  only  2  per 
cent,  of  clay.  The  rock  percentages  are  75  limestone,  10  crys- 
tallines, 10  shale,  3  chert,  and  2  slate.  Koads  built  with  this  ma- 
terial are  very  slow  in  packing. 

Beneath  an  old  swamp,  which  has  been  drained,  in  the  south- 
east quarter  of  section  35  (10  N.,  1  K.),  on  the  farm  belonging  to 
Samuel  Jleath,  is  a  bed  of  gravel,  Ixmeath  ground-water  level, 
which  is  claimed  to  have  been  tested  l>y  digging  and  pil)e  driving, 
and  to  have  In^en  found  to  underlie  an  area  700  bv  15  vards.  The 
average  stripping  is  3  feet  and  tlie  average  depth  is  10  feet.  The 
sizes  of  the  material,  excepting  tlie  fine  sand  into  which  the  gravel 
frequently  merges,  are  about  the  average. 

On  the  T.  C.  Adney  and  Edmund  Lovingfaust  farms  in  the 
northeast  (puirter  of  section  20  considerable  surface  a])pears  to  be 
underlain  by  gi-avel.  An  old  ])it  ou  tlie  former  place  was  worked 
down  to  water  level  and  abandoned,  no  lK>ttom  to  the  gravel  hav- 
ing been  found,  while  on  the  latter  a  ditch  was  in  the  gravel  for 
about  200  yards.  The  stripping  ranges  from  3  to  5  feet  and  the 
depth  is  unknown. 

86— G«oloff7. 
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Passing  the  southeast  comer  of  Lebanon  and  extending  for  2 
or  3  miles  northeast  is  an  old  filled  up  stream  valley,  which  is 
known  to  contain  gravel  beds  at  a  number  of  places.  One  of 
these,  which  is  on  the  I'.  B.  Spenser  property  in  the  southeast 
quarter  of  section  31  (19  N.,  1  E.),  is  known  by  F.  B.  Spenser 
to  underlie  an  area  of  400  by  15  yards.  At  one  end  of  this  area 
a  ditch  is  in  the  gravel  for  6  feet ;  in  the  central  part,  chaining  has 
been  done  to  a  depth  of  15  feet  and  no  bottom  found,  and  at  the 
other  end,  a  well  at  the  house  is  in  the  gravel  for  15  feet  and  no 
bottom  reached.  At  the  pit,  the  stripping  is  3^/2  feet  The  sizes 
of  the  material  are  1  per  cent,  clay,  2  per  cent,  fine  medium  sand, 
3  per  cent,  medium  sand,  18  per  cent  coarse  sand,  62  per  cent 
roofing  pebble,  20  per  cent,  gravel,  and  4  per  cent,  boulder;  the 
rock  percentages  are  78  limestone,  8  shale,  10  crystallines,  2  slate, 
and  2  chert,  and  the  amount  of  weathering  is  nothing.  With  ex- 
ception of  not  having  sufficient  clay  to  pack  well,  this  will  rank  as 
the  best  road  material  in  the  countv. 

One  mile  north  and  one-quarter  of  a  mile  east  of  this  deposit  is 
the  Miller  deposit,  in  the  same  old  valley.  Here,  the  depth  is  7 
feet,  the  stripping  9  feet,  and  the  extent  unknown.  The  sizes  of 
the  material  are  above  the  average  and  little  oxidized. 

Beneath  the  flood  plain  and  channel  of  Prairie  Creek  are  gravel 
beds  on  the  property  of  D.  J.  Partner  in  northwestern-  Lebanon, 
J.  Kersey  in  the  northeast  quarter  of  section  26',  and  on  the  Part- 
ner farm  in  the  central  part  of  section  23  (19  N.,  1  W.). 

The  D.  J.  Partner  deposit  underlies  an  area  of  150  by  4  yards, 
has  a  depth  of  10  feet  at  the  pit,  and  a  stripping  of  4  feet.  About 
one-half  of  the  material  ranges  between  a  fine  sand  and  fine  me- 
dium sand.  A  sample  gives  a  gravel  below  the  average  in  size 
and  with  a  rock  composition  of  85  per  cent  limestone,  8  per  cent, 
crystallines,  4  per  cent  shale,  and  3  per  cent,  chert. 

The  Kersey  deposit  was  found,  in  dredging  out  the  stream,  to 
extend  100  yards  and  then  run  into  clay.  The  width  and  depth 
were  not  determined.  The  material  thrown  out  is  too  fine  for 
road  purposes. 

In  the  bluff  of  Prairie  Creek  in  the  northwest  quarter  of  sec- 
tion 9  (19  N.,  1  W.),  on  the  land  of  J.  Stahley,  is  a  bed  of  gravel 
beneath  from  5  to  8  feet  of  stripping,  with  a  depth  ranging  be- 
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tween  7  and  10  feet,  and  an  unknown  extent  A  section,  at  the 
pit>  shows  (a)  stripping,  6  feet;  (b)  gravel  a  little  below  the 
average  size,  2  feet;  (c)  average  size  gravel,  3  feet;  (d)  fine  sand, 
2  feet;  (e)  average  size  gravel,  5  feet.  Other  locations  are  re- 
ported on  this  farm. 

In  the  northeast  quarter  of  section  11  (19  N.,  1  W.),  on  the 
property  belonging  to  J.  Witt,  is  a  bed  of  gravel  beneath  from  2^/^ 
to  4  feet  of  stripping,  with  a  size  a  little  below  the  average.  A 
similar  deposit  is  found  in  the  northwest  quarter  of  the  same 
section  with  a  known  extent  of  30  by  30  yards,  and  a  depth  of  12 
feet.     The  rock  composition  of  both  is  about  the  average. 

A  little  better  than  an  average  size  of  gravel  is  found  underly- 
ing an  area  of  90  by  18  yards  beneath  ground-water  level  on  the 
Sweet  farm,  in  the  southwest  quarter  of  section  19  (19  N.,  1  W.). 
The  depth  is  12  feet  and  the  stripping  from  3  to  6  feet. 

A  gravel  of  similar  size  is  found,  beneath  the  ground-water 
level,  in  the  south  central  part  of  section  19  and  the  north  central 
part  of  section  30  (19  N.,  1  W.),  on  the  place  of  Carl  Bowman. 
An  area  of  300  by  15  yards  has  been  tested  and  is  known  to  con- 
tain several  pockets,  one  of  which  is  sufficiently  large  for  the  setr 
ting  of  a  gravel  excavator.  Excepting  the  fine  sand,  which  oc- 
curs as  lenses  in  the  gravel,  the  size  of  the  material  and  the  rock 
composition  are  about  average.  This  material  has  been  used  on 
the  roads  for  3  miles  west,  4  miles  south,  and  3  miles  east^  and 
has  given  good  satisfaction. 

In  a  kame  on  the  farms  of  L.  Taylor  and  D.  Craft  in  the  west 
central  part  of  section  15  (19  N.,  2  W.),  underlying  an  area  of 
200  by  30  yards,  is  a  deposit  of  gravel,  which  frequently  merges 
into  clay  and  fine  sand.  Two  pits  are  found  in  this  deposit, 
which  show  a  depth  ranging  between  16  and  25  feet,  and  a  strip- 
ping between  2  and  6  feet.  For  rock  composition  the  material  is 
about  the  average,  but  low  in  size. 

In  the  southeast  quarter  of  section  10  (19  N.,  2  W.),  on  the 
place  of  Addison  Orear,  is  a  bed  of  gravel  and  fine  sand  in 
a  stream  bluff  which  shows  at  the  pit  a  depth  of  from  15  to  34 
feet  and  a  stripping  ranging  between  1  and  4  feet.  An  area  of 
150  by  3  yards  has  been  tested  and  is  known  to  be  underlain,  but 
a  much  larger  extent  is  almost  certain.     The  average  of  3  sam- 
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pies  gives  about  the  average  sizes  for  the  county,  and  the  rook 
percentagee  are  also  average.  Very  pronounced  gradations  of 
the  gravel  into  fine  sand  are  quite  noticeable,  and  the  fine  sand 
and  gravel  become  so  intermingled  that  it  is  necessary  to  use  a 
screen  before  the  material  is  suitable  for  road  use. 

On  the  property  belonging  to  L.  W.  Beesley,  in  the  west- 
central  part  of  section  4  (19  N.,  2  W.),  is  a  bed  of  gravel  in  the 
bluff  of  a  tributary  to  Sugar  Creek.  It  is  covered  by  3Vi>  feet 
of  surface,  has  a  depth  ranging  between  6  and  10  feet,  and  a 
possible  extent  of  300  yards  along  the  bluff,  as  was  learned  by 
the  bottom  of  the  excavation  for  a  cistern,  which  is  300  yards 
from  the  pit,  being  in  the  gravel.  Several  other  excavations  were 
made  along  the  bluff  between  these  points,  which  also  showed 
gravel.  It  is,  however,  very  possible  that  it  will  be  witli  some 
difficulty  that  further  locations  will  be  found,  because  of  the  fre- 
quency of  the  abrupt  grading  into  fine  sand.  The  sizes  of  the 
material  and  general  quality  are  about  average. 

A  poorly  stratified  bed  of  gravel  is  found  on  the  Edmund 
Beesley  property,  in  the  northwest  comer  of  section  18  (19  N., 
2  W.).  This  bed  underlies  an  area  of  100  by  20  yards,  has  a 
depth  ranging  between  6  and  30  feet  and  a  stripping  of  lVi> 
to  6  feet  The  rock  percentages  are  about  average,  and  the 
sizes  of  the  material  are  a  little  above.  About  1,000  cubic  yards, 
at  a  cost  of  20  cents  each,  are  used  in  tlie  annual  repairing  and 
building  of  the  roads  for  3  miles  west,  4  miles  south,  and  3  miles 
east.  These  roads,  where  properly  attended  to,  are  smooth,  hard 
and  durable. 

Township  18  and  Part  of  17  North,  Ranges  1  and  2  West,  and 

1  and  2  East. 

Along  Walnut  Creek  and  beneath  the  ground-water  level  in  the 
southeast  comer  of  section  5  and  the  northeast  comer  of  section 
8  on  the  farms  of  »T.  Beck,  W.  Hunt  and  R.  Gordon  is  a  bed  of 
gravel  which  by  general  tests  seems  to  have  a  lengtli  of  450 
yards  and  a  Avidth  of  20  yards.  On  its  northeastern  portion  three 
settings  have  been  located  for  a  gravel  excavator,  which  will  yield 
about  15,000  cubic  yards  of  material.  Further  detailed  tests  have 
not  been  made.    The  depth  ranges  between  20  and  25  feet  and  the 
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stripping  frcmi  4  to  6  feet.  The  sizes  of  the  material  are  about 
the  average  for  the  county.  The  roads  built  with  this  material 
are  hard,  smooth,  durable  and  less  dusty  tlian  tlie  average. 

In  the  southwest  quarter  of  section  7  (18  N.,  2  W.)  the  bottom 
of  a  ditch  which  crosses  the  G.  Davis  place  is  said  to  iXi  in  gravel 
for  1/2  of  a  mile. 

A  setting  for  a  gravel  excavator  is  reported  to  be  present 
on  the  J.  C<x>ns  placo  in  the  west-central  part  of  section  17  (18 
X.,  2  \V.).    The  depth  of  the  deposit  is  18  feet. 

Along  Raccoon  Creek  tests  have  indicated  locations  for  setting 
a  gravel  excavator  on  the  Jones  farm  in  the  northeast  quarter  of 
section  26  (18  N.,  2  W.),  and  the  Holsteter,  near  the  central 
part  of  section  27  (18  N.,  2  W.).  Along  the  same  str^m  on  the 
D.  Duncan  farm,  in  the  northeast  quarter  of  section  31  (18  N., 
2  W.),  gravel  of  a  rather  poor  quality  underlies  the  surface;  a 
pipe  test  on  the  Howard  farm,  in  the  northwest  quarter  of  section 
26  (18  N.,  2  W.),  showed  15  feet  of  gravel,  and  tests  on  the 
Caldwell  and  T^ewis  places,  in  the  southeast  ([uarter  of  section 
28  (18  N.,  2  W.),  showed  the  surface  to  be  underlain  by  gravel. 
Some  verv  scattered  testa  are  said  to  have  indicated  a  thickness  of 
12  feet  of  gravel  at  several  j)oints,  in  an  area  of  two  acres,  on  the 
McLachlin  property,  in  the  southeast  quarter  of  section  13   (18 

A  number  of  fair  sized  de])ositiJ  are  found  in  the  bluffs  of  the 
Nortli  and  South  Forks  of  p]cl  River.  Among  these  is  a  work- 
able deposit  on  the  Osborne  heirs'  land,  in  the  north-central  part 
of  section  12  (17  X.,  2  W.).  The  material  is  average  in  rock 
composition  and  size. 

Along  the  bluff  of  the  Xorth  Fork  of  Eel  River,  on  the  prop- 
erty belonging  to  T.  Kibby,  in  the  southeast  quarter  of  section 
31  (18  X.,  1  W.),  is  a  l)ed  of  gravel  l)encath  from  2  to  5  feet 
of  surface  extending  for  300  yards.  This  extent  has  lx?en  de- 
termined by  pit  oj)enings  and  groimdhog  diggings.  The  dey)th 
is  10  feet,  the  rrK*k  com])osition  is  about  the  average  for  the 
county,  and  the  size>  of  the  material,  excej)ting  fine  sand  into 
which  the  gravel  fre(|uently  merges,  arc  a  little  Wlow. 

On  the  Bud<l  and  IVIorrison  ]daces,  in  the  southwest  quarter  of 
section   15    (18   X.,   1    W.),   are   some  beds  below  gnmnd-water 
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level  which  contain  gravel  with  an  average  rock  composition, 
but  the  sizes  are  6  per  cent,  clay,  30  per  cent,  fine  medium  sand, 
28  per  cent,  medium  sand,  25  per  cent,  coarse  sand,  5  per  cent, 
roofing  pebble,  and  6  per  cent,  gravel,  and  these  are  commingled 
with  a  fine  sand,  so  that  the  material  is  very  poor  for  road 
purposes. 

In  a  kame  which  stands  out  very  conspicuously,  being  25  feet 
above  the  adjacent  country,  in  the  southwest  quarter  of  section 
7  (17  N.,  1  W.),  on  the  farms  of  Mrs.  J.  C.  Gibson  and  W.  L. 
Dale,  is  a  bed  of  gravel  and  fine  sand,  mainly  unstratified,  beneath 

3  feet  of  stripping  and  with  a  depth  varying  between  12  and  20 
feet  The  amount  of  surface  underlain  is  350  by  15  yards,  and 
the  sizes  of  the  material  and  the  rock  percentages  are  about  the 
average.  Although  somewhat  oxidized,  this  material  makes  a 
smooth,  durable,  and  very  satisfactory  road. 

In  a  hill  in  the  east-central  part  of  section  5  (17  N.,  1  W.), 
on  the  land  of  D.  W.  Highland,  is  about  1,000  square  yards 
underlain  with  6  feet  of  gravel  and  with  3  feet  of  stripping.  The 
sizes  of  the  material  are  above  the  average  and  the  material  is 
of  a  very  good  quality. 

A  poorly  stratified  bed  of  gravel  is  found  in  a  kame  on  the 
J.  Kemodel  place  in  the  northeast  quarter  of  section  33  (18  N., 
1  W.).  The  thickness  of  this  bed  ranges  between  5  and  20  feet 
above  ground-water  level  and  is  more  than  2  feet  below.  The 
area  underlain,  as  rough  tests  have  indicated,  is  2  or  3  acres.  The 
sizes  of  the  material  are  about  the  average  and  the  rock  per- 
centages are  85  limestone,  9  crystallines,  5  chert,  and  1  shale. 
For  road  purposes  this  is  a  good  material. 

On  the  W.  Highland  place,  in  the  northwest  quarter  of  section 

4  (17  N.,  1  W.),  is  a  bed  of  gravel  beneath  ground-water  level 
imderlying  an  area  of  200  by  100  yards.  This  area  has  been 
determined  by  a  bank  pit  being  worked  down  to  water  level  and 
then  abandoned  without  reaching  the  bottom. 

Located  in  a  low  morainic  hill  in  the  southwest  quarter  of 
section  14  (18  Tf.,  1  W.),  on  the  land  of  J.  B.  Cunningham,  is 
a  bed  of  gravel  beneath  ground-water  level  underlying  a  tested 
area  of  150  by  20  yards,  with  a  stripping  of  7  feet  and  an  un- 
known depth.  The  sizes  of  the  material  are  somewhat  below 
the  average. 
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Besides  the  morainic  deposits  mentioned  in  the  southern  half 
df  the  civil  township,  Harrison,  there  are,  without  doubt,  a  num- 
ber of  others  in  the  many  kames  of  this  region. 

On  the  T.  Acton  place,  near  the  center  of  section  6  (17  N.,  1 
E.),  gravel  of  a  fair  quality  has  been  found  beneath  ground-water 
level,  but  the  dimensions  of  the  bed  are  not  known.  A  workable 
bed  beneath  ground-water  level  is  also  located  on  the  land  of  M. 
Wiley,  in  the  northeast  quarter  of  section  18  (18  N.,  1  E.).  It 
lies  beneath  3  feet  of  surface,  and  has  a  thickness  of  10  feet 
The  sizes  of  the  material  are  4  per  cent,  clay,  20  per  cent,  fine 
medium  sand,  20  per  cent,  medium  sand,  26  per  cent  coarse 
sand,  25  per  cent  roofing  pebble,  and  3  per  cent,  gravel. 

A  material  a  little  below  average  for  size  is  found  in  the  north- 
east corner  of  section  27  (18  N.,  1  E.),  on  the  Smith  farm. 
There  are  3  pits  on  this  place  from  which  it  is  said  the  water  was 
pumped  out  and  the  bed  worked  to  a  depth  of  8  feet  below  ground- 
water level  without  finding  any  bottom.  By  taking  the  bottom 
of  these  pits  together  with  the  space  intervening  between  them, 
we  get  an  area  ox  200  by  20  yards  that  is  imderlain  with  gravel. 
This  would  be  a  good  place  to  make  tests  for  chaining  or  dipping, 
since  it  lies  in  a  region  that  contains  no  deposits  of  economic 
importance. 

In  the  flood  plain  of  a  stream  on  the  property  of  L.  Cheney, 
in  the  east-central  part  of  section  10  (17  N.,  IE.),  two  locations 
have  been  found  for  setting  a  gravel  excavator.  The  stripping 
over  these  deposits  ranges  between  3  and  4  feet,  and  the  size 
of  the  material  is  a  little  below  the  average.  Resting  upon  a 
clay  bottom  and  with  a  depth  varying  between  7  and  20  feet  is 
a  bed  of  gravel  with  a  possible  extent  of  200  by  50  yards.  The 
evidence  for  this  extent  is  as  follows :  When  the  water  is  pumped 
out  of  the  pit,  which  is  in  the  central  part  of  the  area  and  is 
about  125  by  40  feet,  wells  at  either  end  of  it  immediately  become 
dry,  thus  showing  either  a  gravel  or  coarse  sand  connection. 

At  40  cents  per  cubic  yard  this  material  is  used  in  the  building 
and  repairing  of  the  roads  for  4  miles  west,  2V2  niiles  north,  1 
mile  east,  and  1%  miles  south,  and  gives  good  satisfaction.  The 
greatest  diflficulty  with  this  gravel,  and  also  the  gravel  of  the 
greater  part  of  this  county,  is  that  it  does  not  contain  enough  clay 
to  pack  readily. 
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One  acre  is  underlain  by  a  bed  of  gravel  above  ground-water 
level  on  the  L.  D.  Pavey  place,  in  the  northeast  quarter  of  section 
5  (17  N.,  2  E.).  The  thickness  is  from  6  to  7  feet  and  the 
stripping  ranges  between  2  and  3  feet  The  sizes  of  the  material 
are  splendid,  being  6  per  cent,  clay,  10  per  cent  fine  medium 
sand,  5  per  cent  medium  sand,  13  per  cent  coarse  sand,  40  per 
cent,  roofing  pebble,  24  per  cent  gravel,  and  2  per  cent  boulder. 
The  roads  built  and  repaireil  with  this  material  are  durable  and 
give  good  satisfaction. 

Some  very  good  deposits,  both  in  size  and  quality,  are  foimd 
in  the  bluffs  and  flood  plains  of  Eagle  Creek.  Among  some  of 
the  bluff  openings  that  have  been  made  are  those  on  the  places 
of  B.  Bender,  in  the  southeast  quarter  of  section  2 ;  J.  Byers 
and  J.  Beeler,  in  the  southeast  quarter  of  section  35 ;  P.  Moore, 
in  the  northwest  quarter  of  section  26  (18  N.,  2  E.)  ;  H.  Nichols, 
in  the  northwest  quarter  of  section  11,  and  J.  New,  in  the  north- 
west quarter  of  section  11  (18  N.,  2  W.).  All  of  these  deposits 
are  above  the  ground-water  level. 

The  Bender  deposit  is  kown  to  underlie  an  area  of  70  by  15 
yards,  to  have  an  average  depth  of  15  feet,  and  a  stripping  of 
21/2  feet  A  section  at  the  pit  shows  (a)  stripping,  21/2  feet; 
(b)  gravel,  a  little  above  average  in  size  and  with  lenses  of  fine 
sand,  2y2  feet;  (c)  a  very  fine  gravel  and  fine  sand  grading  into 
one  another,  2i/>  feet;  (d)  crystalline  boulders,  ranging  from  2 
to  8  inches  in  diameter,  1  foot;  (e)  gravel  a  little  above  average 
for  size,  9  feet.  The  amoimt  of  w^eathering  is  below  the  average 
for  a  bed  above  ground-water  level,  and  the  durability  for  road  use 
is  above. 

On  the  Byers  and  Beeler  places  the  deposit  has  an  extent  of  GO 
by  20  yards,  a  depth  of  22  feet  and  a  stripping  of  2^/0  feet  The 
sizes  of  the  material  are  a  little  Ix^low^  the  average. 

Besides  the  two  deposits  mentioned  in  the  preceding  paragraphs 
there  are  numerous  others  in  this  neighborhood.  Many  of  the 
cellars  and  dug  wells  of  Zionsville  are  in  the  gravel,  and  at  various 
places,  both  north  and  south  of  this  town,  material  is  knowni  to  be 
present  in  the  bluffs,  but  has  not  been  opened.  In  addition  to 
these  unopened  bluff  deposits,  excavations  of  various  kinds  have 
shown  that  great  quantities  of  gravel  exist  beneath  the  flood  plains. 
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Creek  gravel,  which  is  deposited  in  bars  on  the  lower  flood  plain 
and  in  the  creek  channel  at  times  of  flood,  furnishes  one  of  the 
main  sources  of  supply  for  this  vicinity. 

The  bed  on  the  M(X>re  farm  is  known  to  underlie  the  bluff  for 
about  200  yards,  w^ith  a  stripping  of  about  3  feet  and  a  thickness 
of  15  feet.  Tlie  sizes  of  the  material  would  l)e  al)out  average 
if  the  fine  sand,  which  composes  over  half  of  the  deposit,  were 
screened  off.  Tlie  fl(Mxl  plain  on  this  same  farm  for  2  or  3  acres 
is  known  by  rough  tests  to  be  largely  underlain  by  gravel  and  fine 
sand,  but  tlie  depth  has  not  been  detennined. 

On  the  Nichols  and  New  j)laces  a  deposit  of  gravel  and  fine 
sand  extends  for  a  couple  of  hundred  yards  along  the  bluff,  hav- 
ing a  depth  ranging  l)et.ween  10  and  22  feet  and  a  stripping  be- 
tween 1  and  4  feet  Many  lenses  of  fine  sand  and  gradations  into 
fine  sand  are  present.  A  section  shows  (a)  stripping,  lVi»  feet; 
(b)  average  size  gravel,  2  feet;  (c)  fine  sand,  2  feet;  (d)  gravel 
above  the  average  for  size,  3  feet;  (e)  average  size  gravel  w^ith 
large  lenses  of  fine  sand,  2  feet;  (f)  gravel  alK>ve  tlie  average 
for  size,  5  feet.  The  rock  ])ercentages  are  87  limestone,  0  crys- 
tallines, 3  shale^  and  1  chert.  About  1,500  cubic  yards,  at  a 
cost  of  15  cents  each,  are  used  in  the  annual  repairing  and  build- 
ing of  roads.  These  roads,  where  kept  in  pro])er  repair,  are 
smooth  and  giving  good  satisfaction. 

With  S  feet  of  gravel  above  and  8  feet  Ixdow  ground-water  level, 
is  a  workable  bed  of  gravel  on  the  L.  Kendall  placi^  in  the  south- 
east quarter  (.f  section  K)  (18  X.,  2  E.).  The  stri])])ing  is  3  feet, 
and  the  sizes  of  the  material,  excepting  fine  sand,  which  makes  up 
a  third  of  the  deposit,  are  about  average.  The  rock  percentages 
are  85  limestone,  10  crystallines,  3  shale,  1  chert,  and  1  slate. 

A  similar  material  is  fouml  underlying  alKnit  2  acres,  as  ])low- 
ing  and  post  holes  -^liow,  nn  the  Susan  Hull  property,  in  the  north- 
west (piarter  (/f  scH'tion  21  (18  X.,  2  E.).  This  dejmsit  is  7 
feet  deep  and  is  covchmI  by  '2\U  feet  of  surface. 

An  extent  of  50  bv  15  vards  of  i]:ravel  beneath  iirouiid-water 
level  is  known  to  ho  present  on  the  William  Groovier  ])roperty,  in 
the  northeast  quarter  of  section  24  (18  X.,  1  E.).  The  strip])ing 
is  3  feet  and  the  depth  has  not  been  determined.  The  size  of 
the  material  is  considerablv  below  the  averaire. 
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On  the  W.  H.  Witt  land,  in  the  southwest  quarter  of  section  13 
(18  N.,  1  E.),  is  a  small  bed  of  gravel  beneath  21/^  feet  of 
stripping. 

In  concluding  the  mention  of  the  Boone  County  deposits  the 
writer  will  suggest  that  for  areas  without  gravel  and  where  it  is 
necessary  to  haul  it  for  several  miles,  as  in  the  central  part  of  the 
civil  toAvnship  of  Worth,  the  northwest  and  central  parts  of  Perry, 
the  central  and  eastern  parts  of  Jefferson,  the  southern  part  of 
Clinton,  and  the  northwestern  part,  of  Marion,  that  careful  in- 
vestigation be  made  as  to  the  durability  of  the  better  road  metal, 
limestone,  and  the  cost  of  obtaining  the  same  on  the  nearest 
railway  switch. 


Section  TX. 

THE  ROADS  AND  ROAD  MATERIALS  OF  A  PORTION 

OF  WESTERN  INDIANA. 

Embracing  thk  Counties  of  Tippecanoe,  Warren,  Fountain, 
Montgomery,  Vermillion,  Parke,  Vigo,  Clay, 

Sullivan  and  Knox. 


By  J.  T.  Soovell. 


The  counties  above  mentioned  whose  road  materials  are  treated 
in  this  section  are  in  the  valley  of  the  Wabash  and,  excepting 
Clay  and  Montgomery,  they  border  on  that  river.  The  Wabash 
rises  in  the  central-western  part  of  Ohio  and  flows  northwesterly 
to  Huntington,  in  northeastern  Indiana,  thenoe  southwiesterly 
to  the  region  of  Covington,  in  Fountain  County,  thence  southerly 
into  the  Ohio  River.  From  its  source  to  Huntington  the  river 
occupies  a  recent  or  post-glacial  channel,  with  banks  and  bed 
of  drift  materials,  having  no  bluflFs,  terraces  nor  flood  plains. 
Below  Huntington  the  river  follows  the  old  Erie-Wabash  channel, 
that  formerly  carried  the  surphis  waters  of  Lake  Maumee. 

For  much  the  greater  part  of  its  course  this  old  channel  follows 
an  ancient  preglacial  channel  that  has  been  partially  filled  with 
glacial  drift.  In  the  northeastern  part  of  Fountain  County  the 
river  flows  for  a  few  miles  in  a  recent  channel  with  bed  and 
banks  of  rock.  The  same  is  true  at  Delphi,  in  Carroll  County, 
at  Logansport,  and  at  other  places.  It  is  supposed  that  some  ob- 
struction, probably  masses  of  glacial  drift,  forced  the  old  Erie- 
Wabash  to  tflke  shorter  courses  and  cut  new  channels  across  the 
necks  of  curves  in  the  ancient  channel.  From  Attica,  in  Foun- 
tain County,  southward  there  is  no  doubt  about  the  preglacial 
channel.  From  Huntington  the  valley  of  the  Wabash,  including 
flood  plains  and  terraces,  is  one  to  three  miles  wide,  spreading  out 
in  some  places,  as  in  Vigo  County,  to  a  width  of  five  or  six  miles. 
The  flood  plain  is  from  a  half  mile  to  two  miles  wide,  reaching 
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in  some  places  a  width  of  three  or  four  miles.  This  floo<l  plain 
rises  from  8  to  20  feet  above  low  water  in  the  river,  and  is  usually 
composed  of  silt,  clay  and  fine  sand,  bnt  sometimes  the  great  body 
of  the  plain  is  heavy  gravel  covered  with  a  thin  layer  of  silt, 
as  in  the  southern  part  of  Vigo  County.  In  general  the  fine  silts 
characteristic  of  the  flood  plain  rest  on  the  masses  of  sand  and 
gravel  that  form  the  bed  of  the  river. 

The  river  zigzags  across  the  flood  plain  from  bluff  to  terrace  and 
terrace  to  bluff,  cutting  the  plain  up  into  sections  of  different 
lengths.  The  terraces  rise  from  15  to  75  feet  above  low  water 
in  the  river,  and  arc  generally  composed  of  sand  and  gravel. 
Sometimes  what  seems  to  be  a  terrace  is  reallv  a  rock  shelf,  sand- 
stone,  limestone  or  shale.  The  old  river  that  formed  the  terraces 
zigzagged  across  the  ancient  channel  from  bluff  to  bluff,  so  that  the 
terrace  is  cut  up  into  sections.  At  Williamsport,  in  Warren 
County,  the  river  flows  along  the  bluff  on  the  west  At  Portland, 
in  Fountain  County,  it  flows  along  the  bluff  on  the  east  In  the 
southern  part  of  Warren  County  the  river,  or  its  flood  plain,  has 
again  shifted  to  the  bluff  on  the  w^est,  and  the  terrace  is  on  the 
east  Below  Covington  the  river  flows  near  the  east  bluff,  and  the 
terrace  is  on  the  west.  Below  Xewport  the  river  has  again 
crossed  to  near  the  west  bluff  and  the  terrace  is  on  the  east. 
At  Lyford,  in  the  southern  part  of  Parke  County,  the  river  is 
near  the  bluff  on  the  east  and  the  terrace  is  on  the  west.  Through 
Vigo  County  the  river  is  nearer  the  west  bluff  and  the  terrace  is 
on  the  east.  In  the  northern  part  of  Sullivan  County  the  river 
flows  near  the  bluff  on  the  east  and  the  terrace  is  on  the  west 

The  terraces  at  Cayuga,  in  Vermillion  (\>unty;  at  Montezuma, 
in  Parke  County,  and  at  Terre  Haute,  in  Vigo  County,  seem  to 
occupy  basins  or  wide  plax*es  in  the  ancient  channel.  Along  the 
bluff  in  the  northern  part  of  Parke  County,  at  several  points  in 
Vigo  County,  and  in  the  northern  part  of  Sullivan  County,  there 
are  sand  dunes  and  great  deposits  of  wind-blown  sand.  These 
dunes  seem  to  indicate  that  the  ancient  channel  nuist  have  been 
occui)io(l  for  a  long  peri<Mi  of  time  by  a  lake  or  a  sluggish  stream. 
Deep  wells  at  Lafayette,  Attica  and  Terre  Haute  show  that  there 
are  at  least  100  feet  of  sand  and  gravel  l)etween  low  water  in 
the  river  and  the  bed  of  the  ancient  channel.     Deep  wells  in  the 
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terrace  at  Terre  Haute  and  tests  made  for  gravel  show  in  general 
rather  coarse  gravel  at  or  near  tlie  surface,  while  the  lower  portions 
are  of  sand  or  much  finer  gravel.  This  arrangement  suggests  a 
delta  formation.  It  is  interesting  to  note  that  the  sand  and 
gravel  in  the  terraces  are  stratified  but  not  well  assorted,  fine  sand 
and  coarse  gravel  stones  occurring  together,  often  associated  with 
large  boulders  and  sometimes  with  angular  fragments  of  coal  and 
shale  and  masses  of  boulder  clay. 

At  many  places  in  Warren,  Tij)pecanoe,  Montgomery,  Clay 
and  other  counties  old  channels  and  basins  have  been  partially 
filled  with  sand  and  gravel,  and  these  materials  then  covered  with 
prairie  soil  or  with  boulder  clay  of  varying  thickness.  In  Jordan 
Township,  Warren  Coimty,  on  sections  7,  8,  17  and  18  (22  N., 
10  W.),  there  is  a  deposit  of  ^'water  gravel''  having  an  area  of  at 
least  1,000  acres.  Tlie  gravel  is  from  10  to  15  feet  thick  and  is 
covered  with  from  3  to  6  feet  of  prairie  soil  and  clay.  Such  gravel 
deposits  are  usually  filled  with  water.  In  the  northern  part  of 
Clay  County  there  is  a  preglacial  channel  that  has  been  partly 
filled  with  sand  and  gravel,  and  tliese  covered  with  boulder  clay 
from  5  to  30  feet  deep.  In  a  mine  at  Fontanet,  Vigo  County, 
they  found  a  little  stream  bed  with  sand,  gravel  and  boulders 
covered  100  feet  deep  with  boulder  clay. 

In  Tippecanoe,  Fountain  and  Montgomery  counties  there  are 
irregular  gravel  ridges  that  .«eem  to  1k^  eskers,  and  hundreds  of 
little  mounds  or  hills  of  sand  and  gravel  that  are  perhaps  kames. 
Shawnee  Mound,  in  southwestern  Tippecanoe  (\>unty,  is  thought 
to  be  a  kame,  and  a  long  gravel  ridge  north  of  Romney,  in  the 
same  county,  is  a  good  illustration  of  an  esker.  But  many  gravel 
deposits  that  look  like  kanu^  when  investigated  arc  found  to  ex- 
tend far  below  water  level,  filling  some  old  channel  or  basin. 
Thus  we  may  find  a  gravel  deposit  whose  base  and  body  is  subter- 
ranean or  water  gravel  with  a  summit  of  kame  gravel.  About 
Lafayette  and  Attica  tliese  kame-like  de])()sits  cover  the  face  of 
the  bluif  and  blend  with  the  terrac<*  so  as  t4>  greatly  obscure  the 
features  of  each. 

There  are  also  (piantities  of  good  grav(4  in  the  streams.  This 
gravel  may  come  from  the  terraces,  may  come  from  disintegrating 
boulder  clay,  but  perhaps  more  largely  from  little  pockets  of  gravel 
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distributed  irregularly  through  the  boulder  clay.  In  Tippecanoe 
and  Warren  counties  gravel  and  boulder  clay  are  frequently  inter- 
stratified,  the  clay  being  sometimes  the  more  abundant  and  some- 
times the  gravel  forming  the  thicker  beds.  These  masses  of  sand 
and  gravel  are  supposed  to  have  been  deposited  by  the  glacier,  but 
in  general  the  forms  have  been  largely  determined  by  running 
water.  As  the  glacier  moved  slowly  southward,  the  summer  floods, 
the  streams  from  the  wasting  ice,  filled  many  of  the  old  channels 
and  basins  with  sand  and  gravel,  much  as  a  delta  is  formed,  the 
finer  materials  in  general  below,  the  coarser  above,  but  the  ma- 
terials in  the  upper  portions  are  seldom  well  assorted.  The  ad- 
vancing ice  gradually  covered  these  deposits,  protecting  them 
somewhat  from  erosive  agencies.  As  the  glacier  retreated  the 
materials  of  the  drift  covered  the  deposits  of  gravel.  In  some 
cases  the  summer  floods  carried  away  the  drift  and  often  large 
quantities  of  the  gravel.  In  other  cases  the  sand  and  gravel 
remained  undisturbed  under  its  cover  of  drift  materials.  Recent 
drainage  channels,  cutting  down  into  the  drift,  occasionally  dis- 
close some  of  these  hidden  masses,  or  it  may  be  that  a  well  or  a 
mining  shaft  reveals  the  presence  of  these  buried  gravels. 

The  interstratification  of  clay  and  gravel  may  perhaps  be  ex- 
plained by  a  second  advance  of  the  ice,  or  by  alternate  advances 
and  retreats  of  the  ice  for  a  few  miles,  on  account  of  changing 
climatic  conditions.  Eskers,  kames  and  similar  forms  of  drift  are 
possibly  divisible  into  two  classes;  first,  those  that  stand  on 
boulder  clay  and  are  probably  the  products  of  the  last  advance  of 
the  ice,  perhaps  formed  while  the  glacier  was  building  the  Shelby- 
ville  moraine ;  second,  those  that  stand  in  old  channels  or  basins, 
seeming  to  l)e  products  of  the  first  advance  of  the  ice,  modified  in 
form  l>y  later  ice,  and  perhaps  surrounded  with  boulder  clay,  but 
not  covered  by  it.  The  sand  and  gravel  of  the  region  under  dis- 
cussion is  therefore  seen  to  be  abundant  and  to  exist  under  a  great 
variety  of  forms  and  circumstances. 

In  general  the  sands  and  gravels  of  this  region  are  of  glacial 
origin.  Thoy  iwv  for  the  nicest  part  derived  from  broken-down 
granite,  sandstone  and  limestone  rocks.  The  sand,  especially  the 
finer  sands,  are  nearly  pure  quartz.  This  quarts,  may  have  been 
derived  from  disinteu^ratinsr  sandstones  or  sranitic  rocks,  or  from 
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geodes  of  limestone  rocks.  In  the  coarser  sands  and  finer  gravels, 
diorite,  felsite,  granitic  and  limestone  grains  occur,  and  in  the 
coarser  gravels  they  make  np  the  bnlk  of  the  mass.  Fnlly  one-half 
of  the  quartz  in  the  coarser  gravel  is  derived  from  geodes.  A 
large  per  cent.,  often  as  much  as  25  per  cent  to  35  per  cent,  of 
the  pebbles  in  coarse  gravel  arc  of  limestone.  These  limestones 
may  be  solid  and  of  good  quality  and  may  hel])  cement  the  mass 
together,  but  they  can  not  compare  with  the  granites  in  cai)acity 
to  resist  a  cnishing  force. 

Almost  everything  called  gravel  is  nsod  for  road  building.  In 
general  bank  run  material  contains  too  much  sand  for  first-class 
road  metal.  In  some  places  rock  has  been  nsed  in  road  build- 
ing, but  there  are  no  profitable  quarries  in  the  region  covered  in 
this  report. 

TIPPECAXOK  (^OUNTV. 

Area  in  square  mUos 4SS 

Population  in  1900 :w,«r)f> 

Miles  of  public  roads 825 

Miles  of  improved  roads 400 

Percentagre  of  roads  improved 48.4 

Miles  improved  with  gravel 400 

Miles  Improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mUo $850 

Total  original  cost  of  improved  roads $340,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

First  improved  roads  built 18G8 

Proportion  of  improved  roads  built  since  1805  (per  cent.) 5 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority H.  H.  Cheney,  County  Auditor 

Tippecanoe  Conntj  is  in  the  western  central  part  of  the  State. 
It  is  bounded  on  the  north  bv  Carroll  and  White  counties,  on 
the  west  bv  TJenton,  Warren  and  Fonntain  counties,  on  the  sonth 
by  Montgoinerv  County,  and  on  the  oast  by  Clinton  and  Carroll 
counties.  The  county  comprises  townships  21,  22,  23  and  24 
north,  in  ranges  0,  4,  5  and  half  of  6  west  of  the  second  meridian. 

The  Wabash  Kiver  flows  across  the  county  and  its  valley  is 
the  dominant  feature  in  the  topography  of  its  area.  The  river 
enters  the  countv  at  the  northeast  corner  and  flows  southwesterlv 
to  near  the  center^  then  westerly  to  within  about  two  miles  of  the 
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west  line  of  the  county,  thence  southwesterly,  crossing  the  county 
line  about  ten  and  a  half  miles  north  of  the  southwest  corner.  The 
surface  of  the  county  for  the  most  part  slopes  towaid  the  Wabash, 
and  the  smaller  streams  of  the  countv  all  flow  into  that  river. 

Tippecanoe  River  enters  the  county  about  three  and  a  half  miles 
west  of  the  northeast  comer  and  flows  into  the  Wabash  after  a 
course  of  about  six  miles  in  the  countv.  Other  streams  from  the 
north  are  Burnett's  Creek  and  its  branches,  Big  Indian  Creek  and 
its  tributary,  Little  Indian  Creek,  and  Little  Pine  Creek,  which 
flows  into  Warren  Countv.  From  the  southeast  and  south  the 
chief  tributaries  are  Sugar  and  Buck  creeks,  which  rise  in  Car- 
roll Countv.  Wildcat  Creek  and  its  branches  drains  the  south- 
eastern  part  of  the  county,  Wea  Creek  drains  the  central  southern 
part,  and  Flint  Creek  drains  several  sections  into  the  Wabash  near 
the  west  county  line. 

The  elevation  of  the  Wabash  at  Lafayette  is  about  500  feet, 
and  the  bluflFs  about  Lafayette  rise  about  280  feet  above  the  river. 
Probably  few  if  any  points  in  the  county  rise  more  than  800 
feet  above  tide. 

Sand  and  gravel  are  abundant  in  Tippecanoe  County.  Tliere 
are  immense  quantities  of  sand  and  gravel  in  the  banks  and  l)ed  of 
the  Wabash  Kiver  and  great  quantities  along  the  Wildcat  and 
Wea  creeks  in  their  lower  courses.  In  the  southern  portion  of  the 
county  there  are  immense  deposits  of  esker  gravel.  There  is  also 
considerable  stream  gravel  and  some  morainic  gravel.  In  addi- 
tion there  are  some  gravel  de])osits  of  unknown  extent  buried 
under  thick  l)cds  of  clay. 

Tippecanoe    Township, 

In  Tip])ecanoe  Township,  in  the  northeastern  part  of  the  county, 
there  is  considerable  gravel  in  the  second  bottoms  and  bluffs  of 
the  Wabash  and  Tippecanoe  rivers.  Tyler  ITill,  on  section  8 
(24  X.,  o  W.),  is  a  gravel  deposit  in  the  bank  of  the  Wabash. 
LefHer  Hill,  on  the  southeast  quarter  of  section  5,  is  a  gravel 
deposit  in  tlie  bank  of  tlie  Tip]XK*anoe,  and  ITog  Point  Hill,  in  the 
north  half  of  section  9  is  also  a  gravel  deposit  of  considerable 
extent.  The  Bootli  gravel  pit,  on  the  northwest  of  the  southeast 
of  section  9,  is  ])erlia})s  in  the  Ilog  Point  Hill  deposit.  The  gravel 
in  these  localities  is  of  good  quality.     Tliere  arc  a  few  boulders 
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and  30  to  40  per  cent  of  sand,  but  bank  run  material  makes  good 
roads.  No  definite  idea  could  be  gained  of  the  area  of  these 
deposits  except  that  they  are  large,  many  acres  in  extent  The 
covering  of  soil  or  clay  is  generally  very  thin,  seldom  more  than 
12  to  30  inches,  so  that  the  gravel  is  easily  accessible. 

The  gravel  at  Hog  Point  Hill  is  from  20  to  30  feet  thick,  rest- 
ing on  heavy  beds  of  blue  clay.  I  found  no  place  in  this  region 
where  the  gravel  deposits  reached  water  level.  They  appear  to  be 
bluff  deposits.  The  Skigley  gravel  pit,  on  the  east  half  of  the 
northeast  quarter  of  section  8  (24  N.,  3  W.),  is  in  a  deposit  of  at 
least  five  or  six  acres,  and  there  is  a  face  of  about  20  feet  ex- 
posed. Nothing  definite  is  known  about  the  depth.  The  soil 
covering  is  very  thin,  being  only  a  few  inches.  The  gravel  is  of 
good  quality  with  a  few  boulders  and  considerable  sand  inter- 
mingled. There  is  some  cemented  gravel  in  the  bank,  but  it  does 
not  occur  in  large  masses,  so  it  does  not  seriously  interfere  with 
the  working  of  the  pit 

The  Sterrett  gravel  pit,  on  the  south  part  of  section  7 ;  the 
Smith  pit,  on  the  northeast  quarter  of  7,  and  a  pit  in  the  south- 
west quarter  of  5  (24  N.,  3  W.),  each  furnishes  good  gravel.  In 
general  there  are  only  12  to  15  inches  of  soil  over  the  gravel. 
Nothing  definite  is  known  as  to  the  area  of  these  deposits,  but 
there  are  doubtless  several  acres  in  each.  There  are  only  10  to 
15  feet  of  gravel  exposed  in  these  pits,  but  the  deposits  are  claimed 
to  be  at  least  20  to  30  feet  thick. 

In  the  15th  Annual  Report  of  the  Indiana  Department  of 
Geology  Prof.  Gorby  gives  sections  of  a  large  number  of  wells. 
Some  of  these  sections  give  information  in  regard  to  the  distribu- 
tion of  gravel  in  this  region  as  follows:  A  well  at  the  residence 
of  Mr.  John  Gross,  on  the  southwest  quarter  of  section  4  (24  N., 
3  W.),  near  Lefflers  Hill,  shows: 

Sff'ti(m  iff  GnuiH  Wrll. 

Feet. 

1.  Soil   6 

2.  Gravel  40 

3.  Gray  clay  10 

4.  Gravel  10 

Water  at  66 

About  the  level  of  the  water  in  the  Tippecanoe  River. 
87— Geology. 
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A  section  of  M.  L.  Thcwnas's  well,  on  Moats  Cre^,  northeast  of 
the  northwest  of  section  8  (24  N.,  »3  W.),  not  far  from  the  Sterrett 
and  Smith  gravel  pite,  shows: 

Section  of  Thomatt  Well. 

Feet. 

1.  Soil  and  clay 4 

2.  Gravel  and  sand 20 

3.  Hardpan  20 

4.  Sand  and  gravel   25 

5.  Gray  clay 2 

Total   71 

The  section  of  Newton  Smith's  well,  on  the  south  line  of  section 
6  (24  N.,  3  W.),  near  the  Smith  /sravel  pit,  shows: 

Sertion  of  S.  Smith^M  Wrll. 

Fret. 

1.  Soil 2 

2.  Sand   28 

:$.  Blue  clay   50 

4.  Coarse  gravel   5 

Total  to  water 85 

Mr.  Smith  savs  it  is  common  to  find  water  in  the  gravel  below 
the  clay.  These  gravel  deposits  are  exposed  in  the  bluffs  of 
streams  in  some  cases  clearly  resting  on  beds  of  clay.  The  well 
sections  indicate  that  sand  and  gravel  are  somewhat  widely  dis- 
tributed in  this  r^on ;  that  the  deposits  are  from  20  to  40  feet 
thick,  resting  on  thick  beds  of  clay  or  hardpan,  and  that  below 
the  clay  there  are  also  extensive  beds  of  gravel. 

The  town  of  Battle  Ground  is  located  on  section  23  (24  N.,  4 
W.).  It  stands  on  a  terrace  of  clay,  sand  and  gravel.  The  latter 
seems  to  be  abundant,  yet  only  a  few  pits  have  been  opened.  The 
Fisher  pit,  on  lot  3  of  Burnett's  reserve,  and  others  on  lots  1 
and  2  of  the  reserve,  are  just  east  of  town.  The  gravel  is  of  good 
quality  but  contains  considerable  sand.  N.  Klossen  has  a  pit  on 
the  southwest  quarter  of  section  27  (24  N.,  4  W.),  just  south- 
west of  town.  It  furnishes  good  road  material.  A  section  of 
J.  M.  Hicks'  well  at  Battle  Ground,  as  given  by  Prof.  S.  S. 
Gorbv,  shows: 
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Section  of  Hicks*  Well. 

Feet, 

1.  Sou   3 

2.  Hardpan  3 

3.  Gravel  and  sand 73 

Total   79 

A  section  of  J.  P.  Clnte's  well  shows : 

Section  of  Clute'a  Wfll. 

Feet, 

1     Soil  and  clay 4 

2.  Coarse  gravel  25 

3.  Sand 30 

4.  Blue  clay   1 

Total    eo 

A  section  of  the  bluff  of  Burnett's  Creek,  north  of  Battle 
Ground,  as  given  by  Prof.  Gorby,  shows : 

Section  of  Bluff  of  Burnett  */»  Creek, 

Feet, 

1.  Soil  and  yellow  clay 10 

2.  Fine  sand 30 

3.  Blue  clay  50 

Total   90 

Another  section  of  the  same  bluff  shows : 

Feet. 

1.  YeUow  clay  40 

2.  Gravel  50 

Total  90 

The  section  of  John  Livin^tone's  well,  on  the  northeast  of  the 
northeast  of  se<*tion  28  (24  N.,  4  AV.)>  nl)out  two  miles  west  of 
Battle  Ground,  shows : 

Strtion  (tf  LiviiKiMonr   ]V*U. 

Feet. 

1 .  Soil  and  yellow  clay ;U) 

2.  Dry  sand,  fine 20 

3.  Blue  clay   ;iO 

4.  Cemented  gravel   2 

5.  Loose  >n^vel  i:{ 


rr* 


Total  to  water 95 
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The  section  of  James  Bryantfs  well,  on  the  west  half  of  the 
northeast  quarter  of  section  29,  about  three  miles  west  of  Battle 
Ground,  shows : 

Section  of  James  Bryant  Well, 

Feet. 

1.  Soil  and  yellow  clay  4 

2.  Blue  clay  50 

3.  Dry  sand   20 

4.  Ck)ar8e  gravel   2 

Total  to  water 76 

There  is  a  good  gravel  pit  on  Mr.  Bryant's  place.  Mr.  A.  P. 
Catherwood,  on  the  east  half  of  the  southwest  quarter  of  section 
29  (24  N.,  4  W.),  also  has  an  abundance  of  good  gravel.  There 
are  about  16  feet  of  gravel  exposed  in  the  pit,  with  not  much 
sand.  P.  G.  Smith,  in  the  east  half  of  the  northeast  quarter  of 
section  9,  has  several  acres  of  good  gravel.  Material  from  this 
deposit  was  used  in  making  the  Brown  gravel  road  along  the  east 
line  of  sections  4,  9  and  16  (24  N.,  4  W.).  Gh-avel  is  found  at 
several  places  in  the  banks  and  bed  of  Burnett's  Creek,  which 
drains  the  western  portion  of  Tippecanoe  Township. 

Wabash  Township. 

Along  the  river  in  the  edge  of  the  terrace  on  sections  8,  17,  18 
and  19  (23  N.,  4  W.),  there  is  an  abundance  of  sand  and  gravel. 
Nothing  very  definite  is  known  as  to  the  extent  or  depth  of  the 
deposit,  but  it  is  supposed  to  be  several  hundred  acres  in  area,  and 
from  50  to  75  feet  below  low  water  in  the  river.  The  Catherwood 
pit,  on  section  19,  yields  large  quantities  of  excellent  sand  and 
gravel.  Occasionally  great  masses  of  cemented  material  occur. 
The  Big  Four  Railway  and  the  Lake  Erie  Railway  have  extensive 
gravel  pits  on  sections  30  (23  N.,  4  W.),  and  25  (23  K,  5  W.), 
just  south  of  the  Purdue  University  grounds.  Great  quantities 
have  been  taken  out  for  the  use  of  the  railways,  as  well  as  for 
shipment.     These  pits  furnish  good  road  material. 

The  Pierce  gravel  pit,  on  the  northwest  quarter  of  section  36 
(24  N.,  5  W.),  is  in  a  deposit  of  four  or  five  acres,  which  shows 
soil  and  clay  4  to  6  feet  and  sand  and  gravel  8  to  10  feet,  to 
water.     This  pit  furnished  gravel  for  the  Lyman  gravel  road  and 
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others  in  its  neighborhood.  In  the  northern  portion  of  the  town- 
ship there  is  very  little  gravel.  I  could  not  learn  of  any  workable 
pits. 

Miller's  pit,  on  the  southwest  of  the  northeast  of  section  3,  and 
Qaylord's  pit,  on  the  southeast  of  the  northwest  of  3  (24  N.,  5 
W.),  are  in  a  deposit  of  unknown  depth  and  area.  The  section 
exposed  is: 

Feet, 

1.  Soil  and  clay 2  to  3 

2.  Sand  and  gravel 5  to  6 

to  water.  With  a  scoop  in  the  Miller  pit  they  took  out  gravel  to 
a  depth  of  34  feet  below  water  level,  without  reaching  the  bottom 
of  the  deposit  This  gravel  is  in  the  valley  of  Indian  Creek  and 
is  thought  to  be  several  acres  in  extent.  The  material  is  rather 
fine,  containing  about  as  much  sand  as  gravel,  but  it  is  considered 
good  road  material,  and  has  been  used  in  improving  most  of  the 
roads  in  the  central  portion  of  the  township.  There  is  some  gravel 
along  the  streams  in  the  north  and  in  the  southern  portion.  Bole's 
pit,  Kidwell's  pit,  and  Cole's  pit  may  be  mentioned,  but  they  are 
not  considered  of  much  importance. 

There  is  thought  to  be  an  abundance  of  gravel  in  the  south- 
western part  of  the  township,  but  little  has  been  developed. 

Shelby  Towriship. 

The  northern  portion  of  this  township  has  no  good  gravel  pits. 
The  material  for  improving  the  roads  of  this  portion  of  the 
township  came  largely  from  the  tludd  pit  in  White  County.  The 
gravel  roads  in  the  central  portion  of  the  township  were  made 
with  gravel  from  the  Gaylord  and  Miller  pits  in  Wabash  Town- 
ship.   In  the  west^^m  central  portion  several  deep  wells  show : 

Feet. 

1.  Soil   and   day 20  to  25 

2.  Sand   and  sravcl 20  to  80 

It  is  quite  possible  that  in  some  localities  the  sand  and  gravel 
may  be  so  near  the  surface  that  it  might  be  taken  out  with  profit, 
but  no  such   localities  have  been   discovered,   unless   Gaylord's 
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and  Jordan's  pits,  and  other  deposits  along  Indian  Creek,  are  such 
localities  uncovered  by  the  work  of  running  water. 

In  the  southern  portion  of  the  township  in  the  river  terraces  and 
along  the  bluffs  of  Indian  Creek  there  is  an  abundance  of  gravel. 
The  Indian  Hill  pit  is  in  the  bank  of  Indian  Creek  on  the  north 
half  of  the  northwest  quarter  of  section  17  (23  N.,  5  W.).  As 
opened  the  pit  shows : 

Feet. 

1.  Soil  and  clay 2  to    4 

2.  Gravel    18  to  20 

It  is  called  good  road  material.  Large  quantities  of  gravel  are 
shipped  from  this  pit  to  points  in  the  northeastern  portion  of 
Warren  County. 

Washington  Township. 

This  township,  lying  in  the  northeastern  part  of  the  county, 
has  plenty  of  gravel.  In  general  along  the  river  bluffs  there  is 
sand  and  gravel  and  boulder  clay.  .  Peter  Ritterath  has  a  good 
gravel  pit  on  the  northeast  quarter  of  section  31  (24  N.,  3  W.). 
It  is  several  acres  in  extent  and  shows  soil  and  clay  one  to  three 
feet,  gravel  exposed  15  to  20  feet.  There  is  considerable  fine  sand 
in  the  deposit,  but  it  is  called  good  road  material.  George  Frida 
has  an  abundance  of  gravel  on  the  northeast  quarter  of  section  20 
(24  N.,  3  W.).  It  is  of  good  quality,  perhaps  a  little  coarser 
than  that  in  Ritterath's  pit,  and  makes  a  good  road. 

On  the  southeast  of  the  northeast  of  section  16  there  is  a  large 
body  of  good  road  material,  containing  some  fine  sand  and  a  few 
boulders.  On  the  northwest  of  the  northeast  of  section  15  there 
is  a  large  deposit  of  gravel  and  sand.  There  is  but  little  very  fine 
sand  and  but  few  boulders.  This  deposit  consists  of  several  acres 
and  is  perhaps  20  feet  thick  to  the  level  of  a  little  creek.  The  sec- 
tion exposed  contained  a  large  per  cent  of  coarse  gravel.  The 
Gulp  gravel  pit,  in  the  northeast  of  the  southwest  of  section  11, 
yields  an  abundance  of  good  road  material.  There  is  also  some 
good  gravel  along  Sugar  Creek. 

Buck  Creek  Station  is  on  the  northeast  comer  of  the  northwest 
quarter  of  section  33  (24  N.,  3  W.).  A  section  of  a  well,  given 
by  Prof.  Gorby,  shows : 
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Section  of  WeU  at  Buck  Creek  Station, 

Feet, 

1.  Soil  and  yellow  clay 5 

2.  Blue  clay   15 

3.  Fine  yellow  sand 30 

Total   50 

Another  section  by  Prof.  Gorby,  about  one  mile  west  of  Buck 
Creek,  shows : 

Section  One  Mile  West  of  Buck  Creek. 

Feet, 

1.  Soil  and  yellow  clay 6 

2.  Gravel  and  sand 49 

3.  Blue  clay   5 

Total  GO 

Kast  of  Buck  Crook  are  the  Buck  Creek  bottoms,  a  flat,  prairie 
like  country  with  deep  black  soil.  Wells  in  this  region,  according 
to  J.  C.  Eckhart,  show : 

Feet. 

1.  Black  soil  about 6 

2.  Quicksand  about 20 

3.  Blue  clay   6 

4.  Sand  or  gravel 10+ 


Pernj  Towmsliip. 

This  township  lies  south  of  AVashington,  and  corresponds  to 
township  23  north,  range  3  west.  The  Xorth  and  Middle  branches 
of  Wildcat  Creek  flow  across  the  township  from  the  east,  uniting 
in  section  18  near  the  western  boundary.  The  surface  along  these 
streams  is  much  broken,  exposing  many  dc])osits  of  gravel,  some 
of  considerable  size. 

Blinkenstaff's  pit,  on  the  northeast  of  the  southwest  of  section 
11,  is  in  a  deposit  of  5  or  0  acres  in  extent.  An  exposure  in 
the  bank  of  a  little  creek  shows  soil  and  clay  1  to  3  feet  and  good 
gravel  18  feet.  Tliere  are  small  deposits  at  other  points  along  the 
North  branch  of  Wildcat  Creek.  On  Oeorge  Griffith's  place,  in 
section  7,  there  is  a  large  deposit  of  gravel  extending  on  to  other 
farms.  It  is  a  good  material  and  is  perha])s  the  largest  deposit  in 
the  to^vnship. 
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On  the  northwest  quarter  of  section  21  Owen  McCormick  has 
8  or  10  acres  of  gravel  in  the  bluff  of  the  Middle  branch  of  Wild- 
cat Creek.  Where  it  outcrops  in  the  bluff  there  is  but  little  strip- 
ping, but  back  in  the  hill  there  is  10  to  15  feet  of  soil  and  clay 
over  the  gravel,  so  that  there  are  probably  not  more  than  2  or  3 
acres  that  can  be  worked  at  a  profit  There  are  only  about  10 
feet  of  gravel  exposed  in  the  pit,  but  it  is  thought  to  extend  much 
deeper,  a  thickness  of  25  to  30  feet  being  claimed.  It  appears  to 
be  of  very  good  quality.  Frank  Eagleshoff  has  also  a  deposit  of 
good  gravel  on  the  northwest  quarter  of  section  20. 

Wallace  Patton  has  an  abundance  of  gravel  on  the  south  part 
of  section  22,  but  it  is  under  4  to  6  feet  of  soil  and  clay.  F.  M. 
Widner,  Samuel  Weaver  and  Samuel  Payne  have  large  quantities 
of  gravel  on  section  28,  with  only  two  or  three  feet  of  stripping 
above,  and  so  situated  in  the  creek  bluff  as  to  be  easily  accessible. 
The  gravel  is  generally  good,  with  some  cemented  material  and 
some  fine  sand.  Wells  and  exposures  in  pits  and  bluffs  show  this 
deposit  to  be  at  least  15  to  20  feet  thick,  apparently  resting  on 
blue  clay. 

Ren  De  Long  has  gravel  on  the  southwest  quarter  of  section  22, 
and  R.  Raker  on  the  northwest  quarter  of  section  27.  Ed  Snyder 
has  considerable  good  gravel  near  the  center  of  section  25,  and 
Harry  E.  Yundt  has  some  gravel  on  the  southeast  of  the  southwest 
of  section  25.  In  general  gravel  is  common  along  the  Middle 
branch  of  Wildcat  Creek. 

On  the  northeast  of  the  southeast  of  27  and  the  northwest  of 
the  southwest  of  26  there  is  a  large  deposit  of  gravel  on  Irwin 
Peters'  farm  south  of  the  creek  and  on  H.  Hoffman's  place  north 
of  the  creek.  It  is  a  good  material  and  easily  accessible.  On 
Calvin  Peters'  place,  southwest  of  the  northwest  of  26,  there  is 
a  great  bluff  of  boulder  clay  that,  within  40  rods,  becomes  a  bluff 
of  gravel.  Rrowning  Hill,  on  the  southeast  of  the  southwest  of 
section  34,  is  apparently  the  highest  point  in  the  region.  It 
seems  to  be  made  up  mainly  of  fine  sand  with  some  gravel.  There 
is  an  abandoned  gravel  or  sand  pit  in  the  summit  of  the  hill. 
This  hill  is  perhaps  a  kame  or  other  form  of  glacial  deposit. 
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Fairfield  Tawniship, 

This  township,  inchiding  the  city  of  Lafayette,  lies  west  of 
Perry  and  forms  the  greater  part  of  township  23  north,  range 
4  west  The  Parker  gravel  pit,  on  the  southeast  quarter  of  section 
3,  is  in  a  large  deposit  on  the  east  side  of  Wildcat  Creek,  near 
the  river.  There  are  30  or  40  acres  of  gravel  of  unknown  thick- 
ness. There  is  some  cemented  material,  some  fine  sand  and  a  few 
boulders,  but  in  general  the  gravel  is  of  excellent  quality.  Hilt's 
pit  is  on  the  east  half  of  the  northwest  quarter  of  section  10,  on 
the  west  side  of  Wildcat  Creek.  This  pit  is  in  a  deposit  10  or  12 
acres  in  extent.     Tlie  exposure  shows: 

Feet. 

1.  Soil  and  clay 2  to  4 

2.  Good  gravel 10 

The  gravel  is  known  to  extend  much  deeper,  at  least  below 
water  level  in  the  creek.  The  Heilman  pit,  the  Dave  Miller  pit, 
and  others  on  the  northeast  quarter  of  section  10,  east  of  Wildcat 
Creek,  indicate  abundance  of  gravel  along  this  stream.  It  really 
is  more  widely  distributed  than  these  pits  indicate,  for  pits  are 
opened  only  in  the  most  available  places. 

Frey's  pit  is  in  an  extensive  deposit  of  gravel  near  the  center 
of  section  21.  Nothing  definite  is  known  about  its  thickness  or 
extent  This  deposit  has  furnished  large  quantities  of  gravel  to 
Lafayette  for  many  years,  and  there  are  at  least  four  or  five  acres 
remaining  available  for  the  future.  The  following  section  was 
exposed  in  the  pit : 

Section  at  Frey  Pit. 

Feet. 

1.  Soil  and  yellow  clay 2  to  8 

2.  Gravel    1  to  2 

3.  Yellow  clay,  about 4 

4.  Cemented   gravel    1  to  2 

5.  Good  gravel    15 

There  is  some  fine  sand  and  a  few  boulders  intcrniingled,  but 
in  general  the  gravel  is  of  the  best  quality. 

On  the  southwest  of  the  southeast  of  section  20  thoro  is  a  largo 
deposit  of  gravel  from  which  great  quantities  have  been  removed. 
An  exposed  section  in  Reed  T?eard's  pit  shows : 
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Sfrtion  in  Beard" m  Pii. 

1.  Soil  and  yellow  clay 2  to  4 

2.  Yellow  day  with  pockets  of  gravel 2  to  3 

3.  YeDow  clay  2  to  3 

4.  Thin  layers  of  clay  alternating  with  thin  layers  of  gravel 3 

5.  Blue  day  with  pebbles 3 

6.  Yellow  day  with  pockets  of  gravel 2 

7.  Fine  gravel  or  sand  exposed 15 

The  material  is  good  for  concrete  or  roads,  but  there  is  too  much 
clay  for  profitable  working  at  the  present  time. 

On  the  east  half  of  the  northwest  quarter  of  section  29  in  the 
north  bank  of  the  creek  there  is  a  gravel  or  sand  pit  which  shows 
the  following  section : 


Srrlion  of  Pit  in  Xorth  Bank  of  (he  i  "rret. 

Ptti. 

1.  Soil  and  clay,  alM>ut 4 

2.  Gravel    1 

3.  Yellow  clay   3 

4.  Sand  1 

5.  YeUow  clay 3 

C.     Fine  >n*a vel  or  siind  exiK>S4Hl 10 

On  the  south  side  of  the  creek  there  is  a  great  bluff  of  clay  as 
follows : 

Sfrtioa  of  Pit  on  the  StmUi  Side  of  the  Creek. 

Feet. 

1.  Soil    2  to  3 

2.  Yellow  clay  with  thin  layers  of  cemented  gravel 30 

3.  Coarse  gravel  .5 

4.  Blue  clay   20 

On  the  south  side  of  this  bluff,  about  40  rods  away,  there  is  an 
abundance  of  gravel.  On  the  southwest  quarter  of  section  29,  on 
the  south  part  of  section  30,  and  on  the  northwest  of  section  31 
there  is  an  immense  body  of  gravel.  There  are  pits  on  each  side  of 
the  Wabash  Railway  in  the  southwest  quarter  of  section  29  and 
Stidham's  pit  is  on  the  northwest  quarter  of  31  (23  N.,  4  W.). 
The  gravel  is  of  excellent  quality.  The  interstratification  of  clay, 
sand  and  gravel  found  on  the  southeast  quarter  of  section  29  does 
not  appear  on  sections  30  and  31  in  the  pits  opened.  The  gravel 
runs  deep,  at  least  to  low  water  in  the  river,  about  60  feet 
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In  the  15th  Annual  Report  of  the  Indiana  Department  of  Gte- 
ology,  page  87,  Prof.  Gorby  says :  "The  area  of  the  great  basin 
in  the  central  part  of  Tippecanoe  County  is  not  less  than  250 
square  miles.  This  ancient  basin  is  now  filled  with  gravel,  con- 
taining a  small  proportion  of  clay,  sand  and  boulders.  The  fol- 
lowing section  of  the  drift  at  Lafayette  is  approximately  correct: 

Section  of  Drift  in  the  Vicinity  of  Lnfayette. 

Feet, 

1.  Soil 2 

2.  Sand    10 

3.  Gravel,  clay  and  sand 70 

4.  Gravel,  coarse 20 

5.  Gravel  and  boulders 20 

6.  Cemented  gravel   40 

7.  Sandstone  (cemented  sand) 6 

8.  Cemented  gravel  and  boulders 15 

To  surface  at  artesian  well 183 

Section  of  artesian  well 170 

Total  353 

Other  sections  given  by  Prof.  Gorby  show  a  much  larger  propor- 
tion of  cemented  gravel  than  I  saw,  and  a  much  less  amount  of 
blue  and  yellow  clay.  No  accurate  estimate  can  be  made,  but  if 
the  gravel  only  extends  to  water  level,  the  amount  about  Lafayette 
is  simply  immense. 

Sheffield  Township, 

This  township  lies  in  the  eastern  central  poition  of  the  county, 
and  corresponds  to  township  22  north,  range  3  west.  The  South 
branch  of  Wildcat  Creek  flows  into  the  township  from  the  east 
through  sections  25  and  26  into  27,  then  turns  north  through  the 
central  portion  of  the  to^vnsh^p.  Dayton,  on  sections  4  and  9, 
is  the  chief  town  of  the  township.  Along  the  creek  there  are  great 
bluffs  of  boulder  clay  with  many  small  deposits  of  gravel,  and  this 
is  generally  of  good  quality.  But  the  great  bo<ly  of  gravel  in  the 
township  is  in  the  northwest  portion  in  the  vicinity  of  Dayton. 
The  Dayton  ]\[ound,  an  esker,  is  the  most  conspicuous  feature  of 
this  region.  It  is  located  mainly  on  sections  5,  6,  7  and  8.  It 
is  about  %  of  a  mile  long,  l/j.  of  a  mile  wide  and  about  150  feet 
high,  and  is  composed  of  sand  and  gravel,  perhaps  more  sand  than 
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gravel.  The  Lake  Erie  and  Western  Railway  has  taken  immense 
quantities  of  material  from  this  mound,  and  an  interurban  railway 
is  now  taking  material  from  it  for  ballast 

To  the  east  of  the  Mound  on  the  southwest  of  the  southeast  of 
section  4  the  railroad  has  an  extensive  pit.  The  deposit  is  at  least 
12  to  15  acres  in  extent  and  there  are  about  10  feet  of  gravel  to 
water,  and  at  least  as  much  more  below  water  level.  In  this  de- 
posit I  found  some  rather  rotten  stones  and  some  fine  sand,  but 
the  railway  people  call  it  good  material  for  their  purposes. 

On  the  northwest  of  the  southwest  of  section  4  there  is  another 
pit  in  which  there  are  26  to  30  feet  of  gravel  to  water.  The 
gravel  in  this  pit  seemed  coarser  than  in  the  mound  and  of  better 
quality  than  that  in  the  railway  pit 

From  the  Mound  several  pits  were  in  sight,  some  of  which  were 
in  hills  that  seemed  to  be  kames  or  the  remains  of  eskers.  Among 
others  are  the  Frends  pit,  on  the  northwest  of  the  northwest  of 
section  17,  and  Elliott's  pit,  on  the  southwest  of  the  northeast  of 
18  (22  N.,  3  W.).  Northwest  of  the  Mound  there  is  a  large  de- 
posit of  gravel  on  the  southwest  quarter  of  section  6.  It  is  covered 
by  2  or  3  feet  of  soil  and  has  not  been  fully  explored.  On  the 
northeast  of  the  northeast  of  section  4  and  the  northwest  of  the 
northwest  of  section  3  there  is  a  considerable  deposit  of  gravel. 
In  fact,  sand  and  gravel  are  abundant  everywhere  in  the  north- 
western part  of  Sheffield  Township.  The  gravel  along  the  creek 
in  section  4  may  be  terrace  formation,  but  it  seems  possible  that 
the  whole  mass  is  of  esker  formation  that  has  been  spread  out  by 
the  action  of  water. 

On  Catherine  Baker's  land,  in  the  Richardsville  Reserve,  on 
what  would  be  about  northwest  of  section  22  and  southwest  of 
section  16,  there  is  a  large  deposit  of  terrace  gra\'el.  As  opened 
it  seems  good  material.  Gravel  in  the  bluff  on  the  east  side  of  the 
creek  from  the  terrace  seems  to  rest  on  a  bed  of  blue  clay,  while 
that  in  the  terrace  probably  rests  on  the  clay  and  is  not  very 
thick,  not  more  than  10  to  15  feet.  I  saw  and  heard  of  several 
outcrops  of  gravel  along  the  creeks  that  were  so  deeply  covered 
with  clay  that  they  could  not  be  worked  with  profit.  Such  de- 
posits contribute  largely  to  the  sand  and  gravel  found  in  the  creek 
beds,  which  is  often  of  very  good  quality. 
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Wea  Township. 

Wea  corresponds  to  township  22  north  of  range  4  west  Wea 
Creek  flows  through  the  township  northwesterly  from  section  35 
to  section  7,  and  Little  Wea  Creek  drains  four  or  five  sections  in 
the  extreme  southwest  There  is  some  good  gravel  in  the  north- 
east 

The  House  pit,  on  the  south  half  of  the  southwest  quarter  of 
section  12,  and  the  Steckel  pit,  on  the  west  half  of  the  northwest 
of  section  13,  are  in  deposits  that  seem  associated  with  those  about 
Dayton.  The  Quaintance  pit  on  the  west  half  of  the  southeast 
quarter  of  section  17  shows  the  following  section : 

Feet. 

1.  Soil  and  clay 1  to    3 

2.  Good  gravel  (to  blue  clay) 15  to  25 

There  are  a  few  boulders  and  some  fine  sand,  together  with  some 
cemented  gravel.  This  pit  is  said  to  furnish  excellent  road  mate- 
rial.    The  deposit  has  an  extent  of  40  to  50  acres. 

The  Richoy  pit,  on  the  southwest  of  the  northeast  of  section  27, 
furnishes  some  gravel,  but  is  not  much  used.  Elmer  Waters, 
George  Williams  and  others  also  have  gravel  pits  along  Little  Wea 
Creek,  in  sections  30,  31  and  32.  This  gravel  seems  to  be  part 
of  an  old  esker,  trending  toward  the  southwest  into  Randolph 
Township.  The  gravel  is  of  good  quality,  making  good  road 
material. 

Union  Township, 

This  township  borders  the  river  on  the  north,  and  Wea  Creek 
flows  across  its  northeastern  corner.  There  is  said  to  be  an  abun- 
dance of  gravel  in  the  northern  part  of  this  township,  but  no  pits 
of  importance  have  been  opened  except  along  Wea  Creek.  The 
Wabash  Railway  has  a  large  pit  in  the  west  half  of  section  1  (22 
N.,  5  W.).  Jas.  Vess,  Will  Bebee  and  Jas.  Crow  each  have  ex- 
tensive pits  in  section  2.  This  deposit  contains  considerable  sand 
and  some  cemented  gravel,  but  in  general  it  yields  a  good  road 
material. 

In  sections  13,  23,  22  and  21  there  is  a  range  of  esker-like 
hills  of  sand  and  gravel.  There  is  a  pit  in  High  Gap  Ridge,  on 
the  northwest  quarter  of  section  22,  and  another  on  the  northwest 
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of  section  21  (22  K".,  5  W.).  The  gravel  is  of  excellent  quality 
and  of  uniform  size.  John  Griffin,  on  the  southwest  of  the  north- 
west of  section  28,  has  several  acres  of  good  gravel.  There  are 
only  about  12  feet  of  gravel  exposed  in  the  pit,  but  a  driven  well 
near  by  is  75  feet  deep  in  sand  and  gravel.  There  is  also  an  abun- 
dance of  gravel  on  the  southeast  quarter  of  section  36  (23  N.,  5 
W.)  and  northeast  of  section  1  (22  N.,  5  W.)  in  a  continuation  of 
the  terrace  down  the  river  from  Lafayette.  A  pit  has  been  opened 
on  the  southeast  quarter  of  section  36  by  the  Lafayette  Gravel  & 
CiHiciete  Company  which  own  20  acres  southeast  of  the  crossing 
of  the  Monon  and  Wabash  railways.  The  depoftit  has  been  tested 
to  a  depth  of  65  feet  The  material,  as  exposed  in  the  bank, 
consisted  mainly  of  uniformly  coarse  gravel,  with  very  little 
sand.    It  is  said  to  be  good  for  concrete  work. 

The  Monon  Railway  has  a  sand  and  gravel  pit  on  the  south 
half  of  section  1  and  the  north  half  of  section  12  (22  N.,  5  W.). 
This  deposit  of  700  to  800  acres  is  mainly  of  fine  sand,  a  section 
being  as  follows : 

Section  of  Monon  Fit. 

Feet. 

1.  Soil  and  clay 3  to    0 

2.  Fine  sand 12  to  18 

3.  Rather  fine  gravel 8  to  12 

to  water  in  bed  of  creek.  This  section  is  given  as  an  illustration 
of  the  great  variety  of  deposits  about  Lafayette.  The  Semple 
gravel  pit  is  in  a  little  kame  or  conical  hill  cut  through  by  the  road 
between  sections  20  and  21  (22  N.,  5  W.).  The  hill  has  an  area 
of  several  acres.  The  pit  shows  8  to  10  feet  of  uniformly  coarse 
gravel,  apparently  extending  much  deeper.  The  grains  of  gravel 
were  about  the  size  of  hazel-nuts  and  the  deposit  is  said  to  furnish 
good  road  material. 

Wayne  Township. 

The  river  flows  along  the  north  and  northwestern  margins  of 
this  township.  Flint  Creek  flows  across  the  central  portion  into 
the  river.  The  kame  or  esker  hills  of  Wea  and  Union  townships 
extend  into  Wayne  Township  and  there  is  anabimdance  of  gravel 
in  the  central  portions. 
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Acheson^s  pit,  on  the  southeast  quarter  of  18  and  the  northeast 
of  19  (22  N.,  5  W.),  is  in  a  large  esker  hill.  In  the  northeast 
comer  of  section  19  there  is  a  gravel  pit,  and  there  is  gravel  along 
the  line  between  sections  17  and  20.  Just  north  of  West  Point, 
on  lots  5  and  6  of  Burnett's  Reservation,  there  is  a  large  deposit 
of  gravel.  This  deposit  is  at  least  25  or  30  acres  in  extent  and 
more  than  20  feet  thick.  The  gravel  is  of  good  quality  but 
irregular  in  size  with  considerable  sand  intermingled.  This  pit 
is  said  to  furnish  good  road  material.  There  is  gravel  in  the  banks 
of  Flint  Creek  in  lot  1  of  Burnett's  Reservation.  Also  on  M.  E. 
Sherry's  place  on  lot  2  of  the  reserva 

The  Sherry  pit  as  opened  shows  soil  and  clay  1  to  5  feet  and 
gravel  12  to  15  feet,  to  clay.  The  material  is  very  good,  biit  un- 
cf^rtain  in  quantity.  There  is  also  an  abundance  of  gravel  in  the 
Semple  deposit,  east  half  of  section  20,  and  on  the  east  half  of 
section  29  (22  N.,  5  ^Y.), 

Lauram ic   To inish ip. 

This  townshi])  forms  the  southeastern  portion  of  Tippecanoe 
Coimty.  It  inchides  township  21  north,  range  3  west  and  the 
east  half  of  range  4  west.  The  main  streams  are  Lauramie  Creek 
in  the  northeast  and  Wea  Creek  in  the  west.  Gravel  is  not  very 
abmidant  in  this  township. 

The  Martin  pit,  near  Stockwell,  is  one  of  the  best  pits  in  the 
township.  It  is  on  the  northwest  of  the  southwest  of  section  5 
(21  X.,  8  W.).  The  deposit  comprises  a  low  hill  of  sand  and 
gravel  of  perhaps  ten  acres  in  area.  Aboiit  two  acres  have  been 
worked  over,  several  miles  of  road  having  l)een  improved  from  this 
pit.     The  pit  shows  the  following  section : 

Serlion  of  Mnrt'm  Pit. 

Feet. 

1.  Soil  and  day  with  some  coarse  reddish  gravel 1  to    3 

2.  Sand  and  gravel,  exposed 12  to  15 

There  is  some  fine  sand  and  a  few  boulders.  The  material 
seems  to  be  of  good  quality  and  is  said  to  be  good  road  material. 

Near  Concord,  along  Wea  Creek,  on  the  southwest  of  the  south- 
east of  section  2,  and  the  north  half  of  the  northeast  quarter  of 
section  11  there  is  a  deposit  of  sand  and  gravel.  It  is  mainly  be- 
low water  level  in  the  creek.     A  pit  about  80  feet  deep  has  been 
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scooped  out  on  the  northwest  of  the  northeast  of  section  11  (21  N., 
4  W.).  The  material  is  rather  fine  and  does  not  pack  very  well, 
but  the  grains  are  largely  quartz  and  will  doubtless  wear  well. 
There  is  also  gravel  on  Grove  Givins^  place  on  the  northeast  of  23 
and  on  Wm.  Morin's  place  on  the  northwest  of  25  (21  N.,  4  W.). 
In  each  case  about  8  feet  of  gravel  is  exposed,  which  is  said  to 
be  good  road  material,  although  it  has  considerable  fine  sand 
and  a  few  boulders  intermingled.  There  are  at  least  four  or  five 
acres  of  gravel  on  the  Morin  place. 

The  Nydegger  pit,  on  the  west  half  of  the  southwest  quarter  of 
section  19  (21  N.,  8  W.),  shows  soil  and  clay  1  to  2  feet  and 
gravel  of  good  quality,  8  to  12  feet  exposed.  There  are  at  least 
three  or  four  acres  of  the  deposit.  The  pit  is  opened  in  good 
shape  and  the  gravel  is  easily  accessible.  Mrs.  Delia  Waddell  has 
a  pit  on  the  northwest  of  the  northwest  of  11.  The  gravel  seems 
of  good  quality,  but  it  has  not  been  fully  tested.  On  Geo.  W. 
Switzer's  place,  on  the  southwest  of  the  southeast  of  section  11,  a 
pit  is  being  opened  in  water  gravel.  The  material  appears  to  be 
first-class,  but  it  has  not  been  well  tested.  The  Davis  pit,  on  the 
northeast  of  the  northeast  of  section  31  (21  N.,  3  W.),  shows  as 
follows — 

4  Feet. 

1.  Black  soil  and  clay 1  to  2 

2.  Gravel  to  water 5 

3.  Gravel  under  water 15 

without  reaching  bottom.  The  material  is  rather  fine,  but  it 
packs  well  and  wears  well.  I  heard  several  speak  of  it  as  excel- 
lent for  road  use.  Mr.  Davis  thinks  there  are  at  least  ten  acres 
of  the  deposit,  but  knows  nothing  definite  concerning  its  thickness. 
Gravel  pits  on  Ennis  Coe's  land,  southwest  quarter  of  section 
21  (21  N.,  3  W.),  and  Henry  Shobe's  land,  southwest  of  35  (21 
N.,  4  W.),  have  been  abandoned,  at  least  for  the  present,  although 
the  gravel  has  not  been  exhausted.  No  pits  have  been  opened  in 
the  eastern  portion  of  the  towship.  Lauramie  Township  has  im- 
proved some  roads  with  gravel  from  Sheffield  Township. 

Ratidolph   Toiimship. 

Gravel  is  abundant  in  this  township.  The  deposits  in  general 
seem  to  be  in  esker  hills,  some  of  considerable  extent 

The  Whipple  pit,  on  the  southeast  quarter  of  section  31  (21  N., 


ROAD    MATERIALS    OF    TIPPKCANOE    COUNTY.  593 

4  W.),  is  in  a  large  deposit  of  sand  and  gravel.  As  opened  the 
pit  shows — 

FeeU 

1.  Soil  and  clay 1  to    2 

2.  Sand  and  gravel 10  to  12 

There  is  considerable  good  coarse  gravel  in  this  deposit,  but 
as  a  whole  it  seems  rather  fine  for  good  road  material  and  should 
be  screened  before  using.  It  will  then  furnish  material  of  good 
quality,  which  will  wear  well  on  the  road.  The  deposit  is  a  large 
one,  extending  into  section  32,  where  another  pit  has  been  opened. 
This  shows  about  20  feet  of  gravel  and  is  known  aa  the  Dan  Sim- 
ison  pit  The  material  found  in  this  is  about  the  same  as  in  the 
Whipple  pit  The  Stock  Farm  pit,  on  the  southwest  of  28,  is 
another  pit  in  the  same  deposit  of  gravel.  This  deposit  on  sec- 
tions 28,  32  and  31  is  thought  to  be  an  esker,  extending  westerly 
into  Jackson  Township. 

M.  F.  Inskipp  and  G.  C.  Leaming  each  has  a  pit  on  tlie  north- 
east of  section  21  (21  N.,  4  W.).  The  material  is  much  the 
same  as  that  from  the  Whipple  pit,  and  probably  is  part  of  the 
same  old  esker.  A  well  marked  esker  extending  from  the  north- 
east toward  the  southwest  through  section  6  (21  N.,  4  W.),  and 
sections  1,  12,  11,  10  and  16  (21  N.,  5  W.),  contains  large  quan- 
tities of  good  gravel.  Pits  have  been  opened  on  sections  6,  1, 
12,  11  and  10.  The  gravel  in  this  deposit  seems  a  little  coarser 
than  that  on  sections  28  and  32  above  mentioned,  and  some  call  it 
better  road  material,  but  there  is  certainly  no  great  difference. 

J  a  cl'so-n    To  w  nsh  ip. 

There  are  niunerous  hills  of  sand  and  gravel  in  the  southern 
and  central  portions  of  Jackson  Township,  possibly  continuations 
of  the  Simison  and  Whipple  deposit  of  Randolph  Township.  The 
most  prominent  feature  in  the  topography  of  this  township  is  the 
"Shawnee  Mound."  Tt  is  a  great  hill  or  mound  of  sand  and 
gravel  in  the  western  part  of  the  township  on  the  nortlieast  of 
the  northwest  of  23,  southwest  of  tlie  southwest  of  14,  southeast 
of  the  southeast  of  15  and  northeast  of  the  northeast  of  22  (21  X., 
6  W.).  It  is  mainly  in  section  22.  The  mound  is  quite  sym- 
metrical in  form,  rising  80  to  90  feet  above  the  surrounding  coun- 
try, and  hfls  an  area  of  10  or  12  acres.     Not  only  is  the  mound 

38— Geology. 
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composed  of  sand  and  gravel,  but  a  considerable  area  of  surround 
ing  land  is  underlain  with  15  to  20  feet  of  the  same  material. 
Over  the  mound  there  is  from  1  to  6  feet  of  soil  and  clay,  while 
from  3  to  6  feet  of  black  soil  covers  the  surrounding  gravel. 
There  is  a  large  pit  near  the  summit  of  the  mound.  As  opened 
the  pit  shows  more  sand  than  gravel,  but  it  seems  to  be  of  good 
quality  and  is  said  to  make  good  roads. 

There  are  several  other  pits  in  the  vicinity,  namely:  The 
Duncan  pit,  on  the  northeast  of  the  northeast  of  section  11 ;  the 
Wray  pit,  on  the  northwest  of  the  northwest  of  6 ;  the  A.  Wallace 
pit,  on  the  southwest  of  the  southeast  of  24,  and  the  Abe  Meharry 
pit,  on  the  southeast  of  3  (21  N.,  6  W.)  ;  also  the  B.  Simison  pit, 
on  the  west  half  of  the  northeast  quarter  of  section  20;  the  W. 
Boland  pit,  on  the  northwest  of  the  southwest  of  28,  and  the 
James  Stewart  pit,  on  the  north  half  of  the  northeast  quarter  of 
section  30  (21  N.,  5  W.).  The  material  in  these  different  pits 
seems  to  be  of  good  quality,  but  in  general,  unless  screened,  there 
is  too  much  sand  for  first-class  road  use.  The  fine  material  is 
quartz  sand  and  4t  wears  well,  so  that  the  '*bank  nm  gravel"  makes 
a  fairly  good  road  material. 


WARREN  COUNTY. 

Area  In  square  miles 366 

Population  In  1900 11.371 

Miles  of  public  roads 610 

Miles  of  improved  roads 186 

Percentage  of  roads  improved 30.5 

Miles  Improved  with  gravel 186 

Miles  Improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $2,100 

Total  original  cost  of  improved  roads $390,600 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

Miles  of  Improved  road  (gravel)  built  In  1905 32 

First  improved  roads  built 1884 

Proportion  of  Improved  roads  built  since  1895  (per  cent) 45 

Satisfaction  of  farmers  with  investment  in  Improved  roads — 

**Most  generally  are  well  satisfied" 
Authorities — 

R.  L.  V^lnks Ck)unty  Auditor 

W.  H.  Gemmer County  Surveyor 
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Warren  County  lies  on  the  western  border  of  the  State,  and  is 
bounded  on  the  north  by  Benton  County,  on  the  west  by  Illinois 
and  a  small  part  of  Vermillion  County,  on  the  south  by  Vermillion 
County,  on  the  southeast  by  the  Wabash  River  and  on  the  east 
by  Tippecanoe  County.  It  is  divided  into  eleven  townships — ^Me- 
dina, J.  Q.  Adams,  Pine  and  Prairie  on  the  north,  in  township  23 
north ;  Warren,  bordering  the  river ;  Liberty  and  Jordan,  in  town- 
ship 22  north;  Washington,  Pike  and  Steuben,  in  township  21 
north ;  Kent  and  Mound,  extending  from  the  river  to  Illinois,  in 
township  20  north. 

The  county  is  drained  by  several  small  streams  flowing  into  the 
W^abash.  In  the  east  Little  Pine  Creek  drains  Medina  and  the 
east  part  of  Warren  Township.  Kickapoo  drains  Adams  and  the 
western  part  of  Warren,  while  Pine  C^reek  drains  Pine  Township, 
part  of  Adams,  and  Liberty  Township.  Rock  Creek,  between 
Washington  and  Pike  Townships;  Redwood,  between  Pike  and 
Steuben;  Possum  Run,  in  Steuben,  and  Spring  Creek,  in  Mound 
Township,  are  the  principal  streams..  Prairie  and  Jordan  Town- 
ships are  drained  l)y  Jordan  Creek,  a  tributary  of  the  Vennillion 
River  in  Illinois. 

There  is  a  narrow  flood  plain  along  the  Wabash  River,  then 
a  terrace,  or  second  bottom  of  sand  and  gravel,  then  the  uplands. 
The  uplands  fronting  toward  the  river  are  somewhat  broken,  and 
there  is  ctmsiderablo  broken  country  along  Pine  Creek  in  Lib- 
erty Township,  but  in  general  the  northern  and  western  parts  of 
the  county  are  rolling  prairie  lands. 

The  shales  and  sandstones  of  the  Coal  Measures  outcrop  along 
the  streams  on  the  river  side  of  the  upland,  but  in  general  they 
are  deeply  covered  with  drift,  perhaps  as  much  as  100  feet  in 
thickness.  The  county  in  the  north  and  west  has  an  elevation  of 
about  700  feet,  rising  about  200  feet  above  low  water  in  the  river. 
Rock  is  common  in  the  bluffs  and  sometimes  in  the  bed  of  the 
river  from  the  east  line  of  the  county,  southwesterly  five  or  six 
miles  to  Independence.  Below  Independence  the  bed  of  the  river 
seems  to  be  of  sand  nnd  gravel. 


596  REPOBT    OF    STATE    GEOLOGIST. 

Medina  Tmvnship. 

Medina  Township  has  but  little  gravel  and  but  few  miles  of 
gravel  road.  The  roads  were  improved  with  gravel  from  the 
banks  or  bed  of  Little  Pine  Creek,  from  small  local  pits  and  from 
"Indian  Hill,"  in  Tippecanoe  County.  On  the  northwest  quarter 
of  section  28  (23  N.,  6  W.),  near  Green  Hill,  Jacob  Mann  has  a 
small  pit.  The  gravel  is  from  7  to  10  feet  thick  and  of  good 
quality,  but  it  is  covered  with  from  8  to  12  feet  of  soil  and  clay,  so 
that  it  can  not  be  profitably  worked  except  along  the  outcrop. 
Gravel  is  reported  on  the  northeast  quarter  of  section  28,  but  it 
has  not  been  developed,  and  nothing  is  known  of  its  extent  or 
depth.  W.  E.  Cooper  has  three  or  four  acres  of  gravel  on  the 
northwest  quarter  of  section  32  (23  N.,  6  W.).  It  is  12  to  18 
feet  deep  and  is  said  to  make  a  good  road.  It  has  not  been  very 
well  developed.  There  is  also  some  gravel*  on  the  northwest  quar- 
ter of  section  17,  but  it  contains  a  great  deal  of  sand  and  soil,  so 
that  it  is  not  considered  of  good  quality. 

Johnson's  gravel  pit  and  Harvey  and  Franklin's  pit,  on  the 
southwest  quarter  of  section  29,  show  8  to  10  feet  of  gravel  to 
water,  but  the  stripping  is  heavy  and  the  gravel  can  not  be  worked 
with  profit.  It  is  called  good  road  material.  The  area  of  the 
deposit  is  quite  extensive,  but  not  definitely  known,  and  is  deeper 
than  the  deepest  wells.  Roads  in  this  township  are  being  im- 
proved with  imported  gravel. 

A  dam s    Tonmship, 

There  are  a  few  small  gravel  pits  in  Adams  Township,  but 
none  of  importance.  Some  roads  have  been  improved  with  ma- 
terial from  local  pits,  but  repairs  are  made  with  gravel  shipped 
from  Kickapoo,  in  Warren  Township,  or  from  Indian  Hill,  in 
Tippecanoe  County. 

Pine    Toitmship. 

Some  roads  in  Pine  Township  have  been  improved  with  gravel 
from  lo<*al  pits.  Will  Hurst,  George  Hillyerd,  Frank  Brian, 
Lillio  A.  Gray  and  others  in  the  neighborhoo<l  of  Rainsville,  sec- 
tions 20,  21,  22,  23,  etc.   (23  IST.,  8  W.),  have  furnished  gravel 
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for  roads,  but  repairs  are  generally  made  with  material  from 
Kickapoo,  in  Warren  Township. 

PraiHe    Toumship. 

There  is  no  bank  gravel  in  Prairie  Township  that  could  be 
called  workable.  Some  roads  have  been  improved  from  local  pits, 
but  these  seem  exhausted,  so  that  the  repairs  in  general  are  made 
with  gravel  from  Kickapoo. 

There  are  some  deposits  of  water  gravel,  but  they  have  not 
been  well  explored  and  little  is  known  of  their  extent  or  quality. 
They  are  pumping  gravel  from  a  pit  on  section  30  (23  N.,  9  W.), 
but  it  is  not  of  a  very  good  quality.  There  is  some  gravel  in 
section  12  (23  IsT.,  10  W.),  in  the  northwest  part  of  the  town- 
ship, but  it  does  not  seem  to  be  of  special  value.  There  is  an  old 
pit  on  the  Vcnnum  land,  northwest  quarter  of  the  southeast  quarter 
of  section  36  (23  N.,  9  W.).  It  is  in  the  top  of  a  liill  some  40 
feet  high.  The  deposit  is  perhaps  six  or  seven  acres  in  extent 
and  some  15  to  18  feet  of  good  gravel  is  exposed  in  the  pit,  also 
some  sand  and  a  few  boulders. 

Gravel  is  reported  on  Harrison  Goodwin's  land,  on  the  north- 
east quarter  of  section  30,  and  on  John  Carlson's  land,  northwest 
quarter  of  section  21  (23  N.,  9  W.).  Other  deposits  were  men- 
tioned, but  none  were  well  developed  and  none  appeared  to  be 
of  much  importance. 

Warren  Township, 

On  the  southeast  quarter  of  the  southeast  quarter  of  section  5 
(22  X.,  6  W.),  there  is  an  acre  or  so  of  good  but  rather  fine 
gravel,  perhaps  10  feet  deep.  It  is  covered  with  only  a  foot  or 
two  of  soil,  is  easily  accessible,  and  is  said  to  make  a  good  road. 
This  gravel  is  part  of  a  ridge  extending  about  a  quarter  of  a  mile 
eastward  into  section  4.  The  ridge  seems  to  be  made  up  largely 
of  sand,  with  some  gravel.  A  little  pit  on  the  southwest  of  the 
southwest  of  section  4  shows  a  fine  quality  of  coarse  sand,  highly 
prized  for  concrete  work.  There  is  some  gravel  on  the  northeast 
of  the  northwest  of  section  4  on  Wm.  Young's  land,  and  on  the 
northeast  quarter  of  the  same  section  is  the  Francis  pit 

In  the  bank  of  Little  Pine  Creek^  on  the  southeast  quarter  of 
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section  5,  on  the  Banning  land,  there  is  an  extensive  deposit  of 
gravel  or  of  sand  and  gravel,  mixed  with  considerable  soil.  In 
making  an  approach  to  a  bridge  a  deep  cut  was  made  through  this 
deposit  and  some  three  or  four  miles  of  road  were  improved  with 
material  taken  out,  but  it  is  not  called  good  road  material.  The 
deposit  is  perhaps  ten  acres  in  extent  and  20  feet  deep,  with 
but  little  stripping.  The  road  made  from  this  pit  seemed  fairly 
good,  but  appears  to  be  wearing  out  rapidly.  On  the  southeast 
of  the  southeast  of  section  7,  Clarence  Dawson  has  two  or  three 
acres  of  good  gravel,  but  it  is  covered  with  six  or  seven  feet  of  soil, 
so  that  it  can  hardly  be  worked  with  profit  There  are  several 
other  small  banks  of  gravel  along  Little  Pine  Creek,  but  none  of 
importance. 

On  the  northeast  of  the  northeast  of  section  23  (22  N.,  7  W.), 
near  Independence,  there  are  two  hills  of  gravel  about  an  acre 
each  in  extent^  owned  by  Jade  Steadman.  The  gravel  is  from 
1  to  16  feet  thick  and  makes  a  good  road.  The  Independence 
and  Clawson  road,  about  four  miles  in  length,  was  made  from 
this  deposit. 

There  is  a  gravel  pit  on  the  northeast  quarter  of  the  southeast 
quarter  of  section  29  (22  N.,  7  W.),  which  has  yielded  large  qiian- 
tities  of  gravel.  The  material  is  of  good  quality,  with  some  tine 
sand  and  a  few  boulders  mixed  through  it.  Nothing  definite  is 
known  as  to  the  depth  or  area  of  this  deposit  There  are  at  least 
from  80  to  100  acres  of  gravel  from  75  to  100  feet  thick.  It  is 
part  of  the  bank  of  the  valley  of  Kickapoo  Creek,  where  it  opens 
into  the  valley  of  the  Wabash. 

Northeast  of  this  deposit  up  the  valley  in  section  21  (22  N., 
7  W.),  a  well  shows  soil  three  feet  and  gravel  73  feet.  On  sec- 
tion 22,  on  Mr.  King's  land,  the  gravel  in  a  well  of  about  the 
same  depth  was  separated  into  distinct  beds  or  layers  by  strata 
of  clay.  Mr.  H.  L.  Winks,  a  well  digger,  says  that  there  are  at 
least  two  sections,  or  1,280  acres,  of  land  underlain  with  thick 
l)eds  of  gravel,  as  shown  by  wells  which  he  has  dug  or  which  he 
has  known  personally. 

On  the  west  side  of  Kickapoo  ('reek  on  the  east  half  of  sec- 
tion 30,  the  west  half  of  section  29  and  the  east  half  of  section 
20,  there  is  an  abimdance  of  good  gravel.     The  Chicago  &  East- 


ROAD    MATERIALS    OF    WARRKN    COUNTY.  599 

em  Tllinoia  Railway  runs  over  this  land,  and  the  railway  people 
have  opened  a  large  pit  in  sections  20  and  29.  William  Douglass 
has  a  pit  on  section  29,  and  Mrs.  Lindsey  has  some  20  acres  of 
gravel  on  the  southeast  of  section  20.  H.  L.  ilcKenzie  has  40 
to  50  acres  of  gravel  in  the  south  half  of  section  20,  and  Robert 
Milligan  has  considerable  gravel  in  the  southeast  of  30  and  the 
northeast  of  31  (22  'N.,  7  W.).  This  gravel  is  of  good  quality, 
but  contains  considerable  sand  and  a  few  boulders.  Near  the  sur- 
face there  are  many  large  masses  of  cemented  gravel.  The  rail- 
way people  break  these  up  and  use  the  material  for  riprapping, 
etc.  This  cemented  portion  does  not  extend  very  far  back  into  the 
deposit.     ^Nothing  is  known  as  to  the  depth  of  the  deposit 

Malady's  gravel  pit,  on  the  southwest  quarter  of  section  17  (22 
N.,  7  W.),  is  in  a  large  deposit  of  sand  and  gravel  from  15  to 
20  feet  tliick.  Tn  if  tliere  are  manv  small  boulders.  The  de- 
posit  is  covered  by  from  2  to  4  feet  of  soil  and  clay.  T.  A.  Bams 
has  a  pit  on  tlie  northeast  quarter  of  section  16,  Init  it  is  not 
very  large.  The  gravel  is  abundant  in  section  20  and  in  the 
south  part  of  IH,  and  runs  deeper  than  the  deepest  wells.  On 
the  west  lialf  of  the  southeast  qiiarter  of  section  2  (22  N.,  7  W.), 
Henry  Rrntus  has  a  well  showing — 

Feet. 

1.  RoU  and   clay 80 

2.  Fine  sand    118 

to  water  and  sand.     No  bod  rock  at  lOS  feet. 

Lihcriy  Touwship, 

Pine  Creek  runs  through  this  township  and  miich  of  its  area 
is  broken.  In  aenernl  the  bluflFs  are  of  boulder  clav,  sometimes  of 
rock,  but  occasionally  tliere  are  deposits  of  gravel.  On  the  north- 
east of  the  northeast  of  section  22  (22  N.,  8  W.),  J.  P.  Bennett 
has  a  gravel  pit,  J.  P.  Himter  has  one  on  the  southeast  of  the 
northwest  of  section  23 ;  II.  L.  Kramer  one  on  the  southwest  quar- 
ter of  section  23 ;  William  Johnson  one  near  the  center  of  section 
22,  and  Charles  Dick  one  on  the  southeast  of  the  northwest  of  sec- 
tion 22.  Newton  McClure  has  four  or  five  acres  of  gravel  on 
the  northwest  of  the  northeast  of  section  27.  There  are  doubt- 
less other  deposits,  but  the  ones  mentioned  furnish  most  of  the 
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road  material  used  in  the  township.  These  deposits  are  often 
deeply  covered  with  boulder  clay,  so  that  little  is  known  of  their 
extent  In  some  cases  there  are  30  to  50  feet  of  gravel  down  to 
the  level  of  the  creek  bed.  Mr.  Johnson  thinks  he  has  about  25 
acres  of  gravel  at  least  50  feet  thick.  The  gravel  is  of  good  qual- 
ity, but  contains  some  fine  sand  and  a  few  boulders.  It  is  called 
good  road  material,  as  it  wears  well. 

Several  pockets  of  gravel  occur  on  Sam  Creamer's  place,  on 
the  southeast  quarter  of  section  9  (22  N.,  8  W.).  Some  are  good 
and  some  not  very  good.  None  of  them  are  well  developed. 
William  BottorflF,  on  the  northwest  of  the  northwest  of  7  (22  N., 
8  W.),  has  a  hill  with  12  to  15  feet  of  gravel  to  water.  The  de- 
posit extends  onto  adjacent  land,  covering  an  area  of  five  or  six 
acres.  It  extends  at  least  ten  feet  below  water  level.  !Part  of 
that  above  water  level  is  rather  dirty,  but  is  called  good  road  ma- 
terial. There  is  a  small  deposit  on  the  northwest  of  the  south- 
west of  section  6  called  good  gravel,  but  it  has  not  as  yet  been  de- 
veloped. 

Jordan  Township. 

No  bank  gravel  was  foimd  in  this  township,  but  several  de- 
posits of  water  gravel  are  known  to  occur.  William  Sibbits  has  a 
pit  on  the  southeast  quarter  of  the  northeast  quarter  of  section  12 
(22  N.,  10  W.),  which  shows  soil  and  clay  2  to  3  feet  and  fine 
gravel  or  sand  2  to  13  feet.  Similar  material  occurs  on  the  north- 
west quarter  of  the  northeast  quarter  of  section  12.  Not  much  is 
known  about  the  area  of  these  deposits,  but  Mr.  Sibbits  thinks  he 
has  at  least  10  acres  of  workable  gravel  in  the  southeast  of  the 
northeast  of  section  12.  The  material  is  very  fine,  really  sand, 
but,  contrary  to  expectation,  makes  a  very  good  road  material, 
and  would  make  a  better  if  it  were  screened.  At  first  Mr.  Sib- 
bits pumped  water  and  shoveled  gravel,  but  soon  thought  it  more 
profitable  to  pump  the  gravel. 

On  the  northeast  quarter  of  section  17,  on  the  northwest  qiiar- 
ter  of  section  16,  and  on  sections  8  and  9,  all  in  township  22, 
range  9  west,  there  is  an  extensive  deposit  of  water  gravel.  A 
pit  has  been  opened  on  the  northeast  of  the  northeast  of  section 
17  (22  N.,  0  W.),  on  the  land  of  Harry  Pense.  Soil  about  3  feet 
covers  gravel  10  to  14  feet.     It  is  of  excellent  quality  and  makes 
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good  concrete,  but  it  is  rather  fine  for  ideal  road  material.  Not 
much  is  known  about  the  extent  of  the  deposit,  but  it  underlies  at 
least  1,000  acres.  This  deposit  was  opened  in  the  season  of  1905. 
There  is  also  good  gravel  on  the  south  half  of  section  32  (22  N., 

9  W.). 

The  wells  in  this  township  show  considerable  deep  gravel.  One 
in  the  north  half  of  section  31  (22  N.,  9  W.),  shows  85  feet  of 
soil  and  clay  and  25  feet  of  gravel.  Another  in  the  same  neigh- 
borhood shows  72  feet  of  soil  and  clay  and  9  feet  of  gravel.  A 
third  on  the  Hedrick  land,  southeast  quarter  of  section  36  (22  N., 

10  W.),  shows  80  feet  of  soil  and  clay  and  25  feet  of  gravel, 
while  a  fourth  on  the  »Tohn  Crawford  farm,  northwest  of  north- 
west of  36,  shows  75  feet  soil  and  clay  and  25  feet  of  gravel. 

On  the  northeast  quarter  of  section  10  and  the  northwest  quar- 
ter of  section  11  (22  N.,  0  W.),  the  wells  show  clay  and  soil  of 
varying  depths,  5  to  25  feet,  then  gravel  from  30  to  50  feet,  over 
an  ai*ea  estimated  at  200  acres. 

WasMmjUm  Townsh  ip. 

This  township  borders  on  the  river  and  has  considerable  gravel 
on  or  in  the  second  bottom.  There  is  an  abimdance  of  gravel  on 
both  sides  of  the  railway  in  sections  10  and  11  (21  N.,  8  W.). 
The  gravel  in  this  deposit  nms  deep  and  is  of  good  quality. 
There  is  also  a  plentiful  supply  on  the  east  half  of  section  29  and 
the  west  half  of  section  28  (21  N.,  8  W.),  on  the  lands  of  D.  B. 
Crane,  Wilmer  Schaefer  and  George  Bowlus.  Xo  extensive  pits 
have  been  opened  in  the  soiith  part  of  this  township,  but  pits  in 
the  same  deposit  a  little  farther  west  show  the  gravel  to  be  of  good 
quality.  Wells  show  this  gravel  on  sections  28  and  29  to  be  more 
than  90  feet  thick.  It  may  not  be  as  good  as  that  along  Kickapoo 
Creek,  but  it  is  called  good  road  material.  There  is  doubtless 
considerable  gravel  between  sections  10  and  28  in  this  township, 
but  none  has  been  developed. 

Pike  Township. 

Pike  Township  borders  on  the  river  and  has  some  terrace  gravel. 
William  Erennan  has  a  pit  on  the  northeast  quarter  of  the  south- 
west quarter  of  section  29  ;  T.  H.  Crane  one  on  the  southwest  quar- 
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ter  of  the  northeast  quarter  of  section  30 ;  ^Irs.  Warrenfield  one  on 
the  southeast  of  the  northwest  of  section  30,  and  Geo.  W.  B^gs 
one  on  the  northwest  of  the  southwest  of  31  (21  N.,  8  W.).  All 
are  on  the  terrace,  each  showing  good  gravel.  There  is  some  gravel 
along  the  streams,  but  the  pits  mentioned  are  the  only  ones  of  im- 
portance in  Pike  Township. 

Steuben  Township. 

Not  very  much  gravel  occurs  in  Steuben  To^^Tiship.  There  is 
a  pit  on  the  Van  Leers  place,  near  the  creek,  in  the  east  half  of 
the  northeast  quarter  of  section  22  (21  N.,  9  W.),  showing  soil 
and  sand  5  to  7  feet,  and  gravel  12  to  18  feet.  The  gravel  is 
dirty,  contains  many  flat  pebbles  and  bits  of  shale  and  some  rotten 
stones.  The  road  running  east  and  west  about  one  mile  north  of 
Marshfield  was  improved  with  material  from  this  pit  It  makes 
n  fairly  good  road  for  li^ht  travel. 

Some  gravel  is  taken  from  the  creek  bed  on  Rent  Reynolds's 
place  on  the  oast  half  of  the  northwest  quarter  of  section  26  (21 
N.,  9  W.).  The  road  through  Marshfield  was  made  from  gravel 
taken  from  the  Reynolds  pit,  on  the  William  Smith  land  in  the 
eastern  part  of  Steuben  Township.  Some  gravel  has  also  been 
taken  from  the  Starry  pit  on  the  southwest  quarter  of  section  18 
(21  N.,  9  W.),  but  it  is  not  very  good  road  material. 

Kent  Township. 

The  second  bottom  is  narrow  in  this  township,  and  gravel  is 
not  common.  Several  pockets  of  gravel  of  small  size  occur  along 
the  bhiffs,  but  no  pits  of  importance  have  been  opened. 

Mound  Toumship, 

There  is  an  abundance  of  good  gravel  in  the  southeast  portion 
of  Mound  To\\mship.  On  the  Dave  Talbot  place  in  the  north 
part  of  section  28  (20  N.,  9  W.),  and  on  the  Richey  place,  in  the 
southeast  of  28,  there  are  quantities  of  good  gravel.  The  Big 
Four  Railway  has  extensive  gravel  pits  on  tlie  southwest  quarter 
of  section  27.  Some  of  this  ^avel  is  very  fine  quality.  There 
must  be  more  than  100  acres  of  good  gravel  in  sections  27  and  28. 
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There  are  no  other  pits  of  importance  in  the  township,  but  there 
is  doubtless  plenty  of  gravel  in  sections  33  and  34  (20  N.,  9  W.). 
In  Kent  and  Steuben  townships  the  bluffs  toward  the  river  are 
generally  of  boulder  clay,  with  pockets  of  gravel,  and  there  is  con- 
siderable terrace  gravel.  There  is  but  little  gravel  in  the  western 
part  of  Kent  and  Mound  townshi]>s.  Much  of  that  in  sections 
27  and  28  probably  extends  below  water  level. 

FOUNTAIN  COUNTY. 

Area  in  square  mUes 383 

Population  in  1900 21,446 

Miles  of  public  roads 1,200 

Miles  of  improved  roads 602 

Percentage  of  roads  improved 41.8 

Miles  improved  with  gravel 500 

Miles  improved  witli  cruslied  stone 2 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Average  original  cost  of  stone  roads  per  mile $2,500 

Total  original  cost  of  improved  roads $1,005,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $100 

Miles  of  improved  roads  (gravel)  built  in  1905 50 

First  improved  roads  built 1883 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 40 

Satisfaction  of  farmers  witli  Investment  in  imi)roved  roads*. .. .  Good 

Authority Jas.  T.  Bell,  County  Auditor 


*A  Tory  large  per  cent,  of  the  farmer?  would  prefer  having  the  roads  placed  back  on  the 
townships,  a.»  they  could  be  taken  care  of  better  and  cheaper.-  J.  T.  B. 

Fountain  County  borders  on  the  Wabash  River,  which  separates 
it  from  Warren  CoTinty  on  the  northwest  and  from  Vermillion 
County  on  the  west.  Parke  County  is  on  the  south  and  Mont- 
gomery and  Tippccr.noe  bound  it  on  the  east.  The  principal 
streams  are  Big  and  Little  Shawnee  Creeks  in  the  nortli;  Coal 
Creek  and  its  tributaries  draining  the  central  portion,  while  the 
Mill  Creeks  drain  tlie  southern  part  of  the  county.  Low  water 
in  the  Wabash  at  Attica  is  about  500  feet  above  tide,  while  at 
Covington  it  is  491  fc^t.  Hillsboro,  in  the  eastern  part  of  the 
county,  has  an  elevation  of  728  feet,  and  hills  alx)ut  Attica  have 
about  the  same  elevation. 

The  surface  is  rugged  along  the  larger  streams,  but  in  general 
it  is  a  gently  undulating  plain,  sloping  toward  the  river.     There 
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are  great  quantities  of  sand  and  gravel  in  the  terrace  along  the 
river.  In  the  northern  portion  of  the  county  there  are  a  number 
of  hills,  made  up  largely  of  sand  and  gravel.  These  hills  may 
be  kames  or  remains  of  eskers,  and  in  formation  were  doubtless 
associated  with  similar  hills  found  in  Tippecanoe  County.  These 
hills  contain  large  quantities  of  gravel.  Along  the  larger  streams 
there  are  many  deposits  of  gravel,  put  down  in  glacial  times 
perhaps,  but  opened  up  by  the  erosive  work  of  the  streams.  In 
the  larger  streams  there  are  frequently  deposits  of  good  gravel  put 
down  by  the  present  streams  from  subsiding  floods. 

In  general  the  county  is  well  supplied  with  gravel  of  a  good 
quality.  On  section  28  (18  N.,  8  W.),  there  is  an  outcrop  of 
hard  limestone  in  the  banks  of  Wabash  Mill  Creek  that  would 
doubtless  make  good  road  material,  and  on  section  16  (22  N.,  6 
W.),  there  is  a  large  bed  of  flint  rock  that  makes  an  excellent 
road  material. 

D(wis  Toximship. 

This  township  is  in  the  northeastern  portion  of  the  county,  bor- 
dering on  the  river.  It  extends  northerly  about  seven  miles  from 
the  middle  of  township  21  north.  The  river  bluflF  is  largely  of 
boulder  clay,  although  sandstone  strata  outcrop  in  many  places. 

The  Flint  bar,  on  the  bank  of  the  river  in  the  southwest  of  16 
(22  N.,  6  W.),  has  an  area  of  about  100  acres.  The  upper  three 
or  four  feet  consists  of  flint  rock  that  has  been  broken  in  frag- 
ments ranging  from  three  inches  downward.  Then  there  are 
three  or  four  feet  of  unbroken  rock  to  shale.  This  broken  rock 
has  been  used  extensively  in  making  streets  in  Lafayette  and  in 
making  roads.  For  many  years  the  material  was  used  as  found 
in  the  bar,  but  a  few  years  ago  the  Western  Construction  Com- 
pany installed  an  extensive  plant  and  b^an  crushing  the  stone, 
screening  it  into  desired  sizes  and  washing  it,  thus  putting  it  into 
much  better  form  for  use.  For  some  time  a  large  business  was 
done,  but  for  some  reason  the  work  has  been  abandoned,  at  least 
temporarily. 

The  flint  is  sometimes  used  as  a  foundation  and  covered  with 
sand  or  fine  gravel  as  a  binder.  In  other  cases  somewhat  finely 
pulverized  flint  it  is  used  as  a  binder  or  top  dressing.  G.  H.  Steven- 
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son,  engineer,  says  the  flint  wears  better  than  limestone,  is  not  so 
dusty,  and  that  the  dust  formed  is  not  so  irritating  as  the  lime 
dust.  Mr.  Stevenson  said  the  flint  was  especially  used  for  im- 
proving the  steep  grades  so  common  in  Lafayette.  The  bar  is 
floods  by  very  high  water.  I  could  get  no  idea  of  the  extent  of 
the  flint  rock,  but  heard  of  outcrops  about  three  miles  south  of 
West  Point,  in  Tippecanoe  County.  Samples  of  the  flint  were 
tested  in  the  laboratory  of  the  U.  S.  Department  of  Agriculture 
at  Washington,  with  the  following  results : 


Results  of  Physical  Te»U  of  Flint  from  near  Attica,  Fountain  Omnty. 


• 


Specific  gravity 2.5  French  coefficient  of  wear.  13.5 

Weight  per  cu.  ft (lbs.)  152.8      Cementing  value — Dry 2 

Water  absorbed  per  cu.  ft.. (lbs.)  2.83  Wet....  15 

Per  cent,  of  wear 3 

"(5ood  resistance  to  wear  and  fair  cementing  value.     Not  sufficient 
material  for  hardness  and  toughness  tests." — Page. 

An  analysis  of  the  flint  was  made  at  the  same  laboratory,  with 
the  following  results : 

AnalyBVi  of  Samples  of  Flint  from  near  Attica,  Fountain  County. 

Per  cent. 

Alumina  (AlO)  1.00 

Iron  oxide  (FeO) 25 

Ume  (CaO)  2.25 

Magnesia  (MgO)    80 

Insoluble  in  hydrochloric  acid 91.47 

Ix)88  by  ignition  4.39 

Total    100.1(5 

This  flint  rock  has  been  used  for  strin^t  imj)rovonicnt  in  Lafay- 
ette on  Perrin  Avenue  and  on  Ninth  Street;  on  the  Sixth  Street 
hill,  on  Fourth  Street  and  on  ITeath  Street,  between  Sixth  and 
Ninth. 

Along  the  bluff  there  are  occasional  deposits  of  sand  and  gravel. 
On  the  southeast  quarter  of  section  10  there  is  an  abundance  of 
sand,  but  no  gravel.  Tt  s^ms  possible  that  there  might  be  some 
gravel  in  this  deposit. 

On  the  southwest  of  section  oO  (22  K.,  0  W.),  there  is  a  largo 

*See  page  79. 
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deposit  of  gravel,  in  which  the  Funk  pit  has  been  opened.  The 
exposure  shows — 

Feet. 

1.  Soil  and  clay 1  to    2 

2.  Gravel   8  to  10 

In  this  deposit  there  is  considerable  fine  sand  and  a  few  boulders. 
In  it  T  found  many  rotten  granite  and  ironstone  pebbles,  so  that 
it  could  hardly  be  called  first-class  road  material.  The  roads 
made  of  it  are  smooth  and  hard,  and  seemingly  wear  well  under 
ordinary  traffic.  The  deposit  is  thought  to  be  at  least  20  to  25 
feet  thick,  and  to  have  an  extent  of  six  to  eight  acres. 

The  Thompson  pit  is  on  the  northwest  quarter  of  section  25 
(22  N.,  7  W.).  There  is  here  a  small  deposit  of  gravel  which 
contains  considerable  sand  and  some  clay.  As  opened  there  are 
only  five  or  six  feet  of  gravel,  which  is  not  much  used. 

Thompson's  pit,  on  the  southwest  of  the  southwest  of  36  (22  N., 
7  W.),  is  in  quite  a  large  deposit  of  fairly  good  gravel.  It  ex- 
tends into  section  1  (21  N.,  7  W.),  and  into  the  adjoining  sec- 
tions on  the  west  No  gravel  has  been  taken  from  this  deposit 
for  several  years.  The  road  on  the  line  between  section  36  (22 
N.,  7  W.),  and  1  (21  N.,  7  W.),  cuts  through  a  hill  that  shows 
some  gravel  toward  the  top.  On  the  northeast  of  the  northeast 
of  1  about  15  feet  of  gravel  is  exposed  in  the  Morgan  and  Britt 
pits.  The  area  is  probably  not  more  than  two  acres.  There 
are  perhaps  three  or  four  acres  in  section' 36,  across  the  road.  It 
does  not  seem  to  be  very  good  gravel,  but  is  said  to  make  a  fairly 
good  road.  There  is  a  gravel  and  sand  hill  or  ridge  on  the  south 
part  of  the  northwest  quarter  of  section  1  (21  N.,  7  W.),  which 
may  be  a  kame  or  part  of  an  old  esker,  but  no  pit  has  been  opened 
in  it  There  are  other  deposits  of  gravel  reported  in  the  southern 
part  of  the  township,  but  there  are  none  of  much  importance. 
The  E.  B.  Hughes  pit  on  the  southeast  of  4  (21  N.,  6  W.),  and 
the  Waldrip  pit  on  the  southeast  of  the  northeast  of  12  (21  N., 
6  W.),  have  furnished  some  road  material. 

Logan  Township. 

This  township  borders  on  the  river  and  lies  west  of  Davis 
ToAvnship.  The  bluff  in  the  north  is  largely  of  boulder  clay,  with 
many  boulders  and  a  few  small  pockets  of  gravel.     Sandstone  out- 
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crops  at  several  places  along  the  bluffs.  Great  quantities  have  been 
quarried  on  section  26  (22  X.,  7  W.).  Much  of  this  is  hard  sand- 
stone and  might  make  good  material  for  the  foundation  of  a  road. 
The  city  of  Attica  stands  on  a  great  mass  of  gravel.  The  wells 
show  gravel  95  feet  l)elow  low  water  mark,  while  the  reservoir 
on  a  gravel  hill  is  215  feet  above  low  water.  The  city  reservoir 
and  Arms  gravel  pit  are  on  the  southwest  of  tlie  southwest  of  5 
(21  N.,  7  W.).  On  the  northwest  of  section  5  there  is  consid- 
erable gravel,  but  not  very  thick,  only  20  to  30  feet  to  rock.  On 
the  southwest  and  northw^est  of  7  and  on  the  west  half  of  8  gravel 
is  abundant  Pits  opened  show  soil  and  clay  1  to  6  feet,  sand 
and  gravel  to  bed  rock,  40  to  50  feet.  An  eight-acre  swamp  or 
swale,  on  the  southeast  of  the  northwest  of  8",  shows — 

Feet. 

1.  MiK-k    I   to     L» 

2.  Clay   5  to  1« 

3.  Sand  ami  jjjravt  1 30  to  40 

Young's  pit,  on  the  northwest  of  the  scmthwost  i>i  7,  is  in  the 
edge  of  the  terrace,  whore  a  face  of  30  feet  of  gravel  is  shown. 
The  area  is  not  known,  but  it  must  be  extensive.  The  gravel  is 
of  fine  quality,  but  it  contains  a  great  many  small  boulders. 

The  Wabash  Railway  has  opened  a  great  sand  and  gravel  pit 
along  the  terrace  in  sections  12  and  13  (21  N.,  8  W.).  There 
are  about  80  feet  of  gravel  exposed  in  the  pit.  The  material  from 
this  pit  is  chilled  good  for  road  making,  for  cement  work  and  for 
plastering.  Looking  eastward  from  the  reservoir  at  Attica,  one 
may  see  several  conical-shaped  hills,  which,  on  investigation,  ap- 
pear to  he  kames  or  eskers,  and  generally  contain  gravel. 

The  Slusser  gravel  pit,  on  the  northwest  of  3,  and  the  Leasure 
pit,  on  the  northcaj^t  of  3  (21  N.,  7  W.),  are  in  kame-liko  hills, 
and  there  is  an  e?k(»r  hill  of  gravel  and  sand  on  the  northeast 
quarter  of  section  2  (21  N.,  6  W.),  on  which  stands  a  school 
house,  church  and  ceiiietery.  Tliere  is  a  gravel  pit  on  Mrs.  Hud- 
dle's land  in  the  bank  of  T^nve  Creek,  in  the  southeast  of  the  south- 
east of  14  (21  ?s^.,  8  W.),  which  exposes  an  abundance  of  gravel 
of  good  quality.  Along  the  road  south,  between  sections  7  and  8, 
17  and  18  (21  X.,  7  W.),  the  telephone  poles  are  frequently  set 
in  the  gravel. 
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Shavmee  Totimship. 

This  township  has  a  river  front  of  about  four  miles.  There  is 
considerable  gravel  along  the  terrace  in  sections  22,  23  and  27 
(21  N.,  8  W.),  but  it  is  not  as  abundant  as  it  is  farther  north. 
There  is  also  gravel  along  the  Big  Shawnee  Creek  in  section  23, 
but  I  saw  no  gravel  pits. 

The  Orland  pit,  on  the  southeast  of  the  northeast  of  27  (21  N., 
8  W.),  appears  to  be  in  a  large  deposit.  The  pit  shows  soil  and 
clay  2  to  3  feet  and  gravel  10  to  12  feet  to  level  of  water  in  the 
branch.  There  is  some  fine  sand  and  many  boulders,  but  there  is 
a  large  proportion  of  coarse  gravel  of  good  quality.  It  is  called 
good  road  material.  There  is  an  abundance  of  good  gravel  along 
the' Big  Shawnee  in  section  24  (21  N.,  8  W.),  and  on  section  19 
(21  N.,  7  W.).  The  gravel  is  of  go(xl  quality,  but  the  deposit 
is  not  very  thick,  not  more  than  10  or  12  feet.  John  L.  Foster 
has  a  large  area  of  sand  and  gi'avel  in  section  30  (21  N.,  7  W.). 
The  deposit  yields  an  excellent  material  for  cement  and  plaster, 
but  is  rather  fine  for  road  material.  The  Galloway  pit  on  the 
southwest  of  section  11  (20  N.,  8  W.),  furnishes  some  fairly  good 
gravel.  In  the  southeastern  part  of  the  township  considerable 
gravel  from  the  bed  of  Coal  Creek  is  used  for  road  material. 
Gravel  of  very  good  quality  is  found  on  the  northwest  quarter  of 
8  and  the  northeast  of  7  (20  N.,  7  W.).  Some  consider  this 
stream  gravel  as  good  or  better  than  bank  gravel. 

There  is  some  gravel  along  the  Shawnee  creeks  in  the  eastern 
part  of  the  township,  but  no  good  pits  have  been  opened.  In  gen- 
eral the  pits  in  Shawnee  Township  yield  more  sand  than  gravel, 
but  the  material  is  of  good  quality  and  wears  well.  Some  gravel 
occurs  along  Bear  Creek,  on  the  southeast  of  section  32  (21  N., 
8  W.),  but  no  pits  were  seen.  Along  Bear  Creek  there  is  an 
alnmdance  of  good  sandstone.  There  is  a  good  supply  of  gravel 
on  the  Evans  Claypool  place  on  section  21  (21  N.,  7  W.),  along 
the  Big  Shawnee. 

Troy  Toumship. 

This  township  has  a  river  front  of  about  twelve  miles.  Coving- 
ton, the  county  seat,  is  the  chief  town,  and  is  situated  on  the 
bank  of  the  river.  There  is  an  abundance  of  gravel  in  the  terrace 
in  the  northwestern  part  of  the  township. 
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On  George  Hunt's  place,  in  the  northwest  of  section  5,  there 
is  a  great  body  of  good  gravel,  and  there  is  also  a  deposit  of  simi- 
lar material  on  the  southeast  of  section  0  (20  X.,  8  W.).  A 
large  part  of  sections  12,  14  and  23  (20  X.,  9  W.),  and  parts  of 
adjoining  sections  consist  of  sand  and  gravel  from  75  to  140  feet 
thick  to  water  level  in  the  river.  A  pit  has  been  oj^oned  on  the 
northeast  of  the  soutlnvest  of  12,  on  R.  S.  Xebeker's  land.  The 
gravel  is  of  excellent  quality,  Init  rather  fine  for  good  road  mate- 
rial. John  Bilsland  also  has  a  pit  on  the  northwest  of  24  and 
another  on  the  north  half  of  the  southeast  quarter  of  section  22, 
while  E.  II.  Xebeker  has  a  third  on  the  east  half  of  the  south- 
west quarter  of  section  24  (20  X.,  9  W.).  The  supply  of  good 
gravel  in  this  region  seems  to  be  unlimited. 

The  Mc(^abe  pit.,  on  the  northwest  of  the?  northeast  of  30  (20 
X.,  9  W.),  furnishes  great  quantities  of  g<x)d  gravel.  It  is  in 
the  subur1>s  of  C\>vington,  and  is  said  to  yield  better  material 
than  any  otlier  pit  in  the  township.  The  DoTIaven  gravel  pit  is 
on  the  east  half  of  the  southeast  quarter  of  I>0  (20  X.,  8  W.). 
This  pit  yields  largo  quantities  of  medium  qmility  gravel.  The 
Anderson  pit  on  the  southw-est  of  the  southwest  of  12  (19  X.,  9 
W.),  furnishes  also  an  abundance  of  gravel,  but  rather  fine  for 
first-class  road  material.  »Tohn  Tamberhine  and  others  in  this  re- 
gion have  gcK>d  gravel.  Troy  Townshii)  gets  some  gravel  from 
the  Galloway  jyit  in  Shawnee  Townshii)  and  some  from  the  Ilep- 
ler  pit  in  Van  IJuhmi  Township.  Then^  is  not  much  gravel  in 
the  south(Nistern  portion  of  the  township. 

]  Vahasli  To  wn sh  ip. 

TIk;  blufT  ah^ni:  the  river  in  this  township  is  largely  of  boulder 
clay.      The  pm-kets  of  gravel  nre  f(*w  and  small. 

There  is  cpiite  a  Inrge  (lej)osit  of  sand  and  gravel  in  the  lands 
of  E.  R.  ^Farlatte  and  others,  mainly  on  tlie  northwest  quarter  of 
29,  and  the  southwest  of  i>()  (19  X.,  S  W.).  On  the  Marlatte 
land,  on  section  '2!>,  is  the  Ihickhorn  ]>it.  It  is  on  the  bank  of  a 
branch  of  C(»al  Creek.  There  are  p(Thai)s  20  acres  in  this  de- 
posit. The  pit  as  o])ened  shows:  Soil  an<l  elay,  1  to  3  f<'et,  and 
gravel,  10  to  12  fcvt.  Another  pit  in  tlie  same  deposit  shows 
about  the  same  material.  There  is  some  sainl  and  a  few  boulders, 
but  the  material  is  of  good  quality  and  makes  a  fairly  gocnl  road. 
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Mr.  Wells,  on  section  20,  has  an  abundance  of  gravel,  much 
like  that  on  29.  It  is  called  good  road  material.  This  deposit, 
something  like  a  terrace  along  the  creek,  is  the  chief  source  of 
bank  gravel  for  Wabash  Township.  Considerable  gravel  is  taken 
from  the  bars  of  Coal  Creek  for  road  purposes.  A  good  quality 
is  found  near  Snoddy's  Mills,  on  the  southeast  of  section  1  (18 
N.,  9  W.),  but  it  does  not  pack  very  well  and  is  not  considered 
first-class  road  material.  Wabash  Township  also  gets  some  gravel 
from  the  RatcliflF  pit,  in  Fulton  Township,  and  some  from  the 
Patton  pit,  in  Van  Buren  Township. 

Fulton  Township, 

This  township  forms  the  southwestern  portion  of  Fountain 
County.  It  borders  on  the  river  for  about  five  miles.  Coal 
Creek  flows  southerly  across  the  township  just  west  of  its  center, 
and  Wabash  Mill  Creek  flows  across  the  southeastern  part  of  its 
area.  These  streams  and  the  river  give  Fulton  Township  con- 
siderable broken  surface.     Sand  and  gravel  are  quite  abundant. 

The  Richardson  pit  is  on  the  southeast  of  the  southwest  of  sec- 
tion 7  (18  N.,  8  W.),  in  a  deposit  of  four  or  five  acres  of  gravel. 
As  opened  the  pit  shows  soil  and  clay  1  to  3  feet  and  gravel  12 
to  15  feet  It  is  called  good  road  material.  On  the  northwest 
of  the  northwest  of  section  7  there  is  a  large  deposit  of  sand  good 
for  plaster  and  cement.  About  the  comers  of  sections  7,  8,  17  and 
18  there  is  a  deposit  of  gravel  in  which  several  pits  have  been 
opened  by  Elwell,  Getts  &  Hardesty.  This  deposit  yields  fairly 
good  road  material.  Samuel  Gates's  pit  on  the  southeast  of  sec- 
tion 9  (18  N.,  8  W.),  furnishes  material  that  contains  too  much 
sand. 

The  following  pits  in  this  region  all  supply  a  good  road  mate- 
rial :  The  TJurnside  pit,  on  the  southeast  of  section  13 ;  the 
Charles  Guy  pit,  on  the  southwest  of  24 ;  the  McLean  pit,  on  the 
southeast  of  36 ;  the  E.  M.  Waterman  pit,  on  the  southwest  of  35 ; 
the  Samuels  pit,  on  the  southwest  of  23 ;  the  KatcliflF  pit,  on  the 
southeast  of  the  southwest  of  10,  and  the  T.  Hathaway  pit,  on  the 
northwest  of  23  (18  K,  0  W.). 

The  Clover  Leaf  Railway  has  a  large  pit  on  the  east  half  of 
section  34  (18  N.^  1)  W.).  They  have  worked  over  15  to  20  acres 
of  gravel.     As  shown  in  the  pit,  there  is — 
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Section  of  Clover  Leaf  Pit. 

Feet. 

1.  Soil   1  to    3 

2.  Sand  and  gravol 18  to  20 

3.  Boulder  clay  and  boulders 12 

4.  Bed  rock 

In  the  edge  of  the  terrace  near  the  river  there  is  another  de- 
posit of  gravel  at  least  40  feet  thick  and  several  acres  in  extent. 
The  deposits  seem  much  alike,  are  both  of  excellent  quality  and 
are  near  one  another,  but  the  railroad  gravel  is  above  that  by  the 
river.  The  railway  pit  is  on  a  rock,  the  south  end  of  Silver 
Island.  The  island  is  three  or  four  miles  long  from  north  to  south 
and  about  one  mile  wide.  Several  gravel  pits  have  been  opened  in 
the  deposits  along  this  ridge.  In  the  railway  pit  there  are  a  few 
boulders  and  considerable  sand.  In  one  region  of  the  pit  a  great 
many  clay  boulders  are  found.  They  are  composed  of  different 
kinds  of  varieties  of  boulder  clay,  and  reach  a  size  of  two  and  a 
half  to  three  feet. 

The  George  Towell  pit,  on  the  northeast  of  28  (18  K,  8  W.), 
near  the  falls  of  Wabash  Mill  Creek,  shows  2  to  3  feet  of  soil  and 
clay  and  10  to  12  feet  of  good  gravel  to  water.  The  gravel  ex- 
tends considerably  below  the  level  of  the  rock  at  the  falls,  and 
may  be  in  an  ancient  channel.  Alx>ut  three  acres  have  been 
worked  over  and  there  is  as  much  more  available.  Quite  as  much 
gravel  goes  from  this  pit  into  Mill  Creek  Township  as  is  used  in 
Fulton  Township. 

The  falls  in  Wabash  Mill  Creek  are  caused  by  a  stratum  of 
hard,  blue  liuiestono,  .seven  to  nine  feet  thick,  that  rests  on  a  bed 
of  shale.  It  miirht  make  good  road  material  and  is  more  prom- 
ising than  iiiiy  other  1  saw  in  the  county.  A  largo  area  could  be 
worked  without  tln^  expense  of  .^tripping. 

Mill  Crrck  Township. 

The  surface  of  the  township  is  quite  uniform,  there  being  no 
large  streams  and  but  little  broken  ground.  The  supply  of  gravel 
is  rather  scanty. 

M.  Little's  pit,  on  the  northwest  of  27  (IS  N.,  8  W.),  con- 
tains two  or  three  acres  of  gravel  ])erhaps  10  fc^t  thick.  It  is  of 
fairly  good  quality  and  many  think  it  is  the  best  in  the  township. 
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The  Reath  pit,  on  the  southwest  of  32  (19  N.,  7  W.),  near 
Steam  Corner,  has  been  sunk  about  15  feet  to  water.  The  gravel 
below  water  level  is  of  good  quality,  but  the  depth  is  not  known. 
Some  gravel  from  the  bed  of  Mill  Creek  is  used  in  repairing  roads. 
The  township  gets  gi^avel  from  Fulton,  Van  Buren  and  Jackson 
Townships. 

Limestone  from  a  quarry  near  Yeddo,  on  the  southwest  quarter 
of  section  7  (18  N.,  7  W.),  has  been  used  to  some  extent  for  im- 
proving roads.  The  rock  is  hard,  but  it  splits  into  flakes,  thin  and 
wide,  not  a  very  good  form  for  road  material.  The  mile  or  so  of 
road  improved  with  it  is  not  ideal,  but  it  does  not  seem  to  have 
been  well  made,  so  that  the  material  has  not  had  a  good  chance  to 
show  its  fitness. 

Van  Buren  Township.  ' 

Veedersburg  is  the  chief  town  of  the  township,  and  Coal  Creek, 
with  its  valley,  are  the  dominant  features  in  the  topc^aphy.  In 
the  banks  and  bed  of  the  creek  there  are  sandstones,  shales  and 
coal.  There  is  also  an  abundance  of  boulder  clay,  with  large 
quantities  of  sand  and  gravel. 

Near  Stone  Bluff,  John  M.  Meeker  has  a  gravel  pit  on  the 
northwest  of  the  northwest  of  10,  and  two  on  the  southeast  of  18 
(20  N.,  7  W.).  Apparently  the  gravel  is  abimdant,  but  nothing 
very  definite  is  known  as  to  its  extent  or  depth.  It  only  make^: 
a  medium  quality  of  road  material.  Stream  gravel,  mainly  from 
Coal  Creek,  is  used  to  some  extent  in  this  township.  On  section 
12  (19  N.,  8  W.),  southwest  of  Veedersburg,  there  is  a  great  mass 
of  gravel  in  the  edge  of  the  terrace  or  bluff.  James  Songer  and 
Richard  Hatfield  have  pits  in  this  deposit.  The  pits  show  1  to  2 
feet  of  soil  and  clay  and  15  to  20  of  gravel  exposed.  There  are 
some  boulders  and  considerable  sand,  but  in  general  the  material 
is  very  good  for  road  building.  There  are  probably  50  or  GO 
acres  in  the  deposit,  and  it  may  go  deep  below  water  level.  There 
is  gravel  on  the  southwest  quarter  of  the  section,  and  also  at 
places  along  the  railway  l)etvveen  Stone  Bluff  and  Veedersburg. 

Volney  Patton,  on  section  24  (19  N.,  8  W.),  and  William  Dice, 
on  the  west  half  of  section  19  (19  N.,  7  W.),  each  have  an  abun- 
dance of  good  gravel.      In  general  it  is  abundant  along  Coal  Creek. 
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Richland  Toiviiship. 

This  township  extends  through  township  20  and  three  sections 
into  21  north,  and  is  in  ranges  6  and  7  west  It  is  drained  by 
the  branches  of  Big  Shawnee  and  Coal  creeks,  but  the  valleys  are 
not  deep  and  the  surface  is  quite  uniform.  Considerable  of  the 
gravel  used  for  road  purposes  is  taken  from  the  beds  of  the 
streams.  Sand  and  gravel  are  widely  distributed,  but  there  is 
very  little  first-class  road  material  in  the  toAvnship. 

John  Neal,  on  section  26  (20  N.,  7  W.),  has  a  large  deposit  of 
gravel,  10  to  12  feet  thick,  but  it  is  rather  fine  for  road  ma- 
terial. Several  miles  of  road  have  been  improved  from  this  de- 
posit^ and  tliere  are  several  acres  left  for  future  use. 

Will  Gallagher's  pit  on  section  19  (20  N.,  6  W.),  shows  much 
the  same  material  as  is  foimd  in  the  Neal  pit^  but  it  is  consider- 
ably thicker  as  opened.  Sand  of  good  quality  for  plastering  or 
cement  work  is  abundant  in  this  deposit.  The  Broderick  pit,  on 
section  21,  is  in  a  deposit  of  two  or  three  acres  of  medium  mate- 
rial, about  12  feet  thick.  The  Keyte  pit,  on  section  17,  and  the 
Coon  pit,  on  section  7  (20  N.,  6  W.)  ;  the  Pamell  pit,  on  section 
19,  and  the  Dodge  pit,  on  21  (21  N.,  6  W.),  all  furnish  material 
of  a  medium  quality.  The  Bookwalter  pit,  on  section  2  (20  N., 
7  W.),  is  in  a  deposit  of  several  acres  of  what  is  called  good  road 
material.  The  soil  and  clay  are  from  4  to  6  feet  thick  above  8 
feet  of  gravel.     It  can  not  be  worked  with  much  profits 

Cain  Toirnsliip. 

This  township  is  drained  by  a  branch  of  Coal  Crei^k.  Ilills- 
boro  is  the  chief  town.  There  is  considcral)le  sand  and  gravel  in 
the  township,  but  it  makes  only  fair  road  material. 

Jake  ITeslevc,  on  tlio  southwest  (juarter  of  section  27  (10  N., 
7  W.),  has  four  or  five  acres  of  fairly  good  road  material,  and 
Joe  Glascock,  on  the  southwest  of  10,  lias  several  acres  of  sand 
and  gravel,  but  the  sand  predominates,  so  that  the  deposit  does 
not  yield  first-class  road  material.  \{  is,  however,  about  as  good 
as  the  township  affords. 

Joel  Tinsley,  on  the  southwest  (juarter  of  section  7  (10  X.,  6 
W.),  has  an  abundance  of  sand  and  gravel,  but  as  a  whole  it  is 
too  fine  for  first-class  road  material.     The  sand  is  said  to  l)e  good 
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for  concrete  work.  The  bank  run  material  makes  a  fairly  good 
road — one  that  beats  a  clay  road  out  of  sight  Jesse  Brant,  on 
the  southeast  quarter  of  section  8,  and  Charles  Armentrout,  on  the 
northeast  of  21  (19  INT.,  6  W.),  each  has  several  acres  of  sand  and 
gravel.  The  sand  is  of  good  quality  and  there  is  some  good  gravel, 
which  could  be  had  by  screening.  H.  S.  Edwards,  on  the  south- 
west quarter  of  section  5,  has  5  or  6  feet  of  gravel  to  water,  but 
little  is  known  of  how  much  there  may  be  below  water  level.  The 
iflaterial  is  of  good  quality.  Gravel  from  the  streams'  is  used  ex- 
tensively for  road  building  in  this  township,  and  is  called  good. 

Jackson  Township. 

This  township  comprises  township  18  north,  ranges  6  and  7 
west  Sugar  Mill  Creek  flows  southwesterly  across  its  area.  The 
suf ace  is  somewhat  broken  along  the  creek,  but  in  general  is  undu- 
lating. Wallace,  just  south  of  the  center,  is  the  chief  town.  GkK)d 
road  material  is  not  common. 

Jonathan  Cunningham,  on  the  southeast  quarter  of  section  26 
(18  N,,  7  W.),  has  an  abundance  of  sand  and  gravel.  The  ma- 
terial is  of  good  quality,  but  too  fine  for  first-class  road  material. 
This  deposit  contains  the  best  material  in  the  neighborhood  and 
supplies  large  quantities  to  the  southwestern  portion  of  the  town- 
ship, sending  some  into  Parke  County. 

The  Carter  gravel  pit,  on  the  southeast  quarter  of  section  13,  is 
a  large,  shallow  pit,  with  about  8  feet  of  medium  road  material. 
There  are  perhaps  six  acres  in  the  deposit  It  makes  fairly  good 
roads,  but  does  not  wear  very  well.  Columbus  Young,  on  sec- 
tion 12,  has  several  acres  of  sand  and  gravel.  Some  portions  of 
this  deposit  yield  very  good  road  material. 

Jacob  Bowman,  on  the  southwest  of  17  (18  N.,  6  W.),  has  an 
abundance  of  good  gravel,  but  it  is  under  4  to  6  feet  of  soil  and 
clay,  so  that  it  is  difficult  to  work.  Much  of  the  road  from  Wal- 
lace north  to  Hillsboro  was  built  from  the  J.  B.  West  bank,  on  the 
northwest  of  the  northwest  of  section  6  (18  N.,  6  W.),  but  this 
bank  has  not  been  in  use  for  several  years.  There  are  some  de- 
posits of  gravel  about  Wallace  and  at  other  places  in  the  town- 
ship, but  none  of  much  importance  have  been  opened.  Jackson 
Township  uses  considerable  stream  gravel. 
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MONTGOMERY  COUNTY. 

Area  In  square  miles 508 

Population  \n  1900 29,388 

Miles  of  public  roads 827 

Miles  of  improved  roads 450 

Percentage  of  roads  improved 54.4 

Miles  improved  with  gravel 450 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gi*avel  roads  per  mile $1,500 

Total  original  cost  of  improved  roads $675,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $400 

Miles  of  improved  road  (gravel)  built  in  1905 10 

E*irst  improved  roads  built 1879 

Proportion  of  improved  roads  built  since  1805  (per  cent.) 10 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority B.  F.  Carmen,  CJounty  Auditor 

Montgomery  County,  in  the  western  part  of  Indiana,  is  bounded 
on  the  north  by  Tippecanoe  County,  on  the  west  by  Fountain 
and  Parke  counties,  on  the  south  by  Parke  and  Putnam,  and  on 
the  east  by  Hendricks,  Boone  and  Clinton  counties.  The  county 
is  regular  in  form,  extending  through  townships  17,  18,  19  and 
20  north,  and  ranges  3,  4,  5  and  the  east  half  of  6  west. 

Sugar  Creek,  flowing  southwesterly  through  the  central  portion 
of  the  county,  drains  the  greater  part  into  the  Wabash.  Coal 
Creek  drains  the  northwestern  portion,  and  Raccoon  Creek  the 
southern  portions.  There  is  considerable  broken  country  along 
Sugar  Creek,  but  in  general  the  surface  of  the  county  is  a  gently 
undulating  plain. 

Gravel  is  widely  distributed  over  Montgomery  County.  There 
are  no  great  deposits,  such  as  occur  in  the  terraces  of  the  Wabash, 
but  there  arc  lari2:o  numbers  of  comparatively  small  deposits  that 
may  be  kames  or  fragments  of  eskers.  Deposits  along  the  streams 
that  may  seem  to  l)e  terraces  are  in  many  cases  kames  that  the 
streams  have  disclosed  and  which  are  the  chief  source  of  tlie  sand 
and  gravel  in  tlio  stream  beds.  There  are  many  deposits  of 
"water  gravel,"  ooeu])viiig  channels  or  basins  of  various  depths  and 
covered  with  more  or  less  soil  and  clav. 

In  the  southern  port  of  the  connty  there  are  several  outcrops 
of  rock  that  would  probably  make  valuable  road  material.  Some 
quarries  have  been  opened,  but  none  were  found  in  operation. 
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Sugar  Creek  Township. 

This  township  is  in  the  northeastern  part  of  the  county.  There 
is  considerable  good  gravel  in  the  bed  of  Sugar  Creek,  which 
bounds  the  township  for  four  or  five  miles  on  the  southeast  E. 
Russell's  gravel  bank,  on  the  northwest  of  the  southeast  of  34  (20 
N-.,  3  W.),  is  a  large  pit  in  a  deposit  several  acres  in  extent  As 
opened  the  gravel  is  only  about  15  feet  thick,  but  is  thought  to 
be  much  thicker.     This  pit  yields  good  road  material. 

In  the  central  portion  of  the  township  many  pits  have  been 
opened  in  an  old  esker.  William  Fisher,  on  the  northeast  of  the 
southwest  of  section  22 ;  Benjamin  Stitt,  on  the  northwest  of  the 
northwest  of  27;  \Vm.  H.  Marts,  on  the  northeast  of  the  north- 
east of  28 ;  Marion  Holloway,  on  the  southwest  of  the  northwest 
of  28 ;  W"\  H.  Marts,  on  the  southwest  of  the  northeast  of  29, 
and  Mrs.  Corbin,  on  the  southeast  of  the  northeast  of  29  (20  N., 
3  W.),  all  have  gravel  pits  in  the  esker,  and  each  has  an  abun- 
dance of  good  road  material.  There  is  a  deposit  of  water  gravel 
on  the  west  half  of  the  northwest  quarter  of  section  34  (20  N.,  3 
W.),  known  to  be  from  30  to  40  feet  thick.  Its  area  is  not 
known.     In  quality  the  material  seems  to  be  good. 

Mrs.  Betty  Bowers,  on  the  northwest  of  10,  has  a  deposit  of 
gravel  that  is  3  or  4  feet  down  to  water,  the  depth  below  water 
level  not  being  known.  It  is  called  good  road  material.  Grant 
Gray,  on  the  southwest  of  the  southeast  of  section  7,  has  a  large 
deposit  of  water  gravel.  There  arc  from  6  to  8  feet  of  gravel  to 
water  and  at  least  20  feet  below  water  level.  This  deposit  is  also 
said  to  yield  good  road  material. 

Madison  Township. 

This  township  is  largely  prairie  land.  Stingley's  gravel  pit,  on 
the  southwest  of  the  northeast  of  section  11  (20  N.,  4  W.),  is 
in  a  deposit  several  acres  in  extent,  and  shows  soil  and  clay  1  to  3 
feet,  gravel  to  water,  8  to  10  feet.  The  depth  below  water  level 
is  said  to  be  25  to  30  feet.  The  material  is  said  to  make  good 
roads.  Harry  C.  Sliobe,  on  the  northwest  of  the  northwest  of 
section  1,  has  considerable  gravel  of  a  medium  quality.  The  Har- 
rigan  pit,  on  the  northwest  of  the  southwest  of  17,  is  in  a  large 
deposit,  25  to  30  acres  in  extent,  but  the  quality  is  only  fair. 
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The  Elijah  Bowers  pit,  on  the  north  half  of  section  13;  that 
of  James  Gay  ley,  on  the  southeast  of  the  southeast  of  15,  and  one 
belonging  to  James  Booth,  on  the  southwest  of  the  southwest  of 
22  (20  N.,  4  W.),  have  all  been  worked  down  to  water  level. 
There  seems  to  be  an  abundance  of  good  gravel  in  this  region,  but 
no  one  seems  willing  to  undertake  the  getting  of  it  out  by  ma- 
chinery from  below  water  level. 

Coal  Creek  Township. 

This  is  a  large  township,  six  miles  north  and  south  by  nine 
miles  east  and  west.  Sand  and  gravel  are  well  distributed, 
Thomas  Cook's  bank,  on  the  northwest  of  section  14  (20  N.,  5 
W.),  is  in  quite  a  large  deposit,  many  acres  in  extent.  As  opened, 
this  pit  shows — 

Section  of  the  Cook  Bank. 

1.  Soil  and  clay 3  to    4 

2.  Fine  sand 3 

3.  Good  gravel 15  to  18 

There  are  a  few  boulders  in  this  deposit,  but  the  material  is  of 
excellent  quality,  makes  good  roads  and  wears  well.  Thomas 
Grantham,  on  the  southeast  of  the  southeast  of  section  3,  has  a 
gravel  pit  in  the  top  of  a  hill.  There  are  about  18  feet  of  gravel 
exposed  in  the  pit,  but  it  is  thought  to  run  much  deeper.  The 
deposit  seems  to  be  four  or  five  acres  in  extent.  It  is  called  good 
gravel.  On  the  northeast  of  the  southeast  of  0  (20  X.,  5  W.),  in 
the  edge  of  the  town  of  Xow  Richmond,  Mr.  H.  K.  Lee  has  taken 
out  a  great  quantity  of  water  gravel.  The  pit  shows  1  to  4  feet 
of  black  soil  and  clay,  then  20  feet  of  gravel  in  water.  The 
material  is  rather  fine,  but  is  said  to  make  ij^ood  roads.  Tt  is  at 
present  extensively  used  in  rc])airiiig  roads  in  the  vicinity.  Jame:^ 
Tribby,  from  his  pit  on  the  northeast  of  10,  furnishes  gravel  to 
the  railway  and  to  the  township. 

Clarkson's  pit,  on  the  northwest  of  the  southwest  of  6  (20  N., 
5  W.),  is  in  a  do])osit  of  several  acres  in  extent.  As  opened,  it 
shows — 

Feet. 

1.  Soil  and  clay 1  to  3 

2.  Gravel  exposed    15 

There  is  some  fine  sand   and   considerable  good   road   material. 
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The  Meharry  pit^  on  the  southwest  of  section  2,  and  Arthur 
Evans's  pit  on  the  southeast  of  section  3  (20  N.,  6  W.),  are  in 
the  banks  and  bed  of  Coal  Creek.  They  find  a  good  gravel  in  each 
locality.  Some  people  in  this  region  consider  the  stream  gravel 
the  best  road  material. 

The  Cottrell  pit,  on  the  southwest  of  the  southwest  of  section 
16  (20  N.,  6  W.),  is  in  water  gravel,  20  to  30  feet  thick.  There 
are  at  least  three  acres  of  gravel.  On  the  northwest  of  section 
26  there  is  a  great  hill  of  sand  and  gravel  owned  by  Mr.  Lawson. 
The  pit  has  not  been  in  use  for  some  years.  Gravel  has  been 
furnished  to  the  township  from  the  following  localities:  The 
Dewey  place,  on  the  northeast  of  the  southeast  of  section  2  (20 
N.,  6  W.) ;  the  Beach  place,  on  the  southeast  of  the  northwest  of 
11 ;  the  Crane  place,  on  the  southeast  of  the  southwest  of  23,  and 
the  Homell  place,  on  the  northeast  of  the  northeast  of  13  (20  N., 
6  W.)  ;  also  from  the  southeast  of  the  southwest  of  35,  the  south- 
east of  the  southwest  of  22,  and  the  northwest  of  the  southwest  of 
26,  the  northeast  of  the  northwest  of  29,  the  northwest  of  the 
southeast  of  36  (20  N.,  5  W.),  and  from  several  other  tracts  of 
land. 

Wayne  Taumship. 

Sand  and  gravel  are  well  distributed  over  this  township,  but 
there  are  no  large  deposits,  and  the  gravel  is  generally  only  a 
medium  quality  of  road  material.  The  following  named  persons 
have  furnished  gravel  to  the  township :  James  Rivers,  from  the 
southwest  quarter  of  section  3 ;  Howard  Vaughn,  from  the  south- 
east of  12 ;  James  Switzer,  from  the  northwest  of  the  southwest 
of  32,  and  Philip  Biddle,  from  the  north  half  of  the  northwest 
of  9  (19  N.,  5  W.)  ;  F.  M.  Harvey,  from  the  south  half  of  the 
northeast  quai;ter  of  section  22;  W.  H.  Munn,  from  the  south- 
east of  2G;  Meda  Ball,  from  the  southeast  of  31  (19  N.,  6  W.), 
and  others  at  diflFerent  times.  In  this  township  but  very  little 
creek  gravel  is  used. 

Ripley  Toumship. 

This  township  is  bounded  on  the  southeast  by  Sugar  Creek,  and 
has  considerable  broken  land  along  that  stream.  There  is  quite 
a  quantity  of  good  gravel  within  its  area. 
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J.  W.  Taylor,  on  the  northwest  of  the  northwest  of  section  8, 
and  Francis  Thompson,  on  the  southwest  of  the  southeast  of  4  (18 
N.,  5  W.),  have  great  quantities  of  excellent  road  material.  Ulys- 
ses Wright,  on  the  east  half  of  the  east  half  of  30,  has  also  an 
abundance  of  good  road  material. 

James  R.  Gilkey,  on  the  east  half  of  the  northwest  quarter  of  17, 
has  30  to  40  acres  of  good  sand  and  gravel,  and  there  is  an  abun- 
dance of  good  gravel  on  the  north  half  of  the  southwest  of  19  and 
on  the  northwest  of  16  (18  N.,  5  W.).  This  deposit  is  in  the 
bluff  of  a  little  creek  and  is  of  considerable  depth.  Mr.  Gilkey 
says  that  it  is  at  least  40  feet  thick.  There  is  considerable  ce- 
mented gravel  in  this  deposit.  The  sand  found  in  it  is  especially 
good  for  concrete  work. 

Thomas  A.  Herron,  on  the  southwest  of  the  northeast  of  sec- 
tion 10 ;  Hannah  Dochterman,  on  the  south  half  of  the  northwest 
of  10;  N.  R.  Meyers,  on  the  northeast  of  15;  F.  M.  Holman,  on 
the  southeast  of  35,  and  Benjamin  P.  Earl,  on  the  northwest  of  the 
northwest  of  36  (18  N.,  6  W.),  each  has  an  abundance  of  good 
road  material.  John  Ammerman,  on  the  northeast  of  the  north- 
east of  26,  has  a  large  pit  in  a  deposit  of  only  fair  quality. 
There  are  only  8  to  10  feet  of  gravel,  and  the  3  to  5  feet  of  soil 
covering  it  makes  the  working  difficult. 

Union  Toicn.'n/iip, 

This  township  is  twelve  miles  long  from  north  to  south  and 
about  nine  miles  wide.  The  city  of  Crawford sville  is  near  its 
center.     The  township  is  well  supplied  with  gravel. 

There  is  a  large  deposit  of  sand  and  gravel  near  the  center  of 
section  28  (10  N.,  4  W.).  The  Vandalia  Railway  Company 
opened  a  large  pit  in  this  deposit  alongside  their  road.  G.  W. 
Stafford  opened  a  pit  along  the  wagon-road  to  the  east,  and  Wil- 
liam Stitt  has  two  pits  in  the  same  deposit  which  must  be  at  least 
40  acres  in  extent.  As  exposed  in  the  pits,  this  gravel  is  only  18 
to  20  feet  thick,  but  it  is  known  to  be  considerably  thicker.  This 
material  is  of  good  quality,  makes  a  good  road  and  wears  well. 

J.  R.  Carpenter,  on  the  west  half  of  the  northwest  of  22  (10 
N.,  4  W.),  has  15  to  20  acres  of  excellent  road  material.  It  has 
been  worked  to  a  depth  of  30  feet.     On  the  south  part  of  section 
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14  there  is  a  great  body  of  sand,  with  some  good  gravel.  The 
Vandalia  people  once  opened  a  pit  on  this  section.  Al.  B.  Smith, 
George  Downing  and  Ella  Flannigan  each  have  pits  in  this  de- 
posit The  material  is  of  good  quality,  but  is  mainly  sand  rather 
than  gravel,  and  should  be  screened  before  using. 

J.  J.  Dauter,  on  section  36;  John  Swank,  on  the  east  half  of 
the  northwest  of  23 ;  William  LofBand,  on  the  southeast  of  7,  and 
James  Butcher,  on  section  5  (19  Jf.,  4  W.),  furnished  good  gravel 
to  the  township.  Large  numbers  of  gravel  deposits  in  the  north 
part  of  Union  Township  seem  to  be  kames  or  deposits  of  some- 
what similar  origin.  On  sections  1  and  12  (18  N.,  4  W.),  there 
is  a  large  body  of  sand  and  gravel.  Jehu  Chadwick,  on  the 
southwest  quarter  of  1 ;  Wm.  Stafford,  on  the  southeast  of  12,  and 
Otis  Stafford,  on  the  northeast  of  12  (18  N.,  4  W.),  have  pits  in 
this  deposit.  The  gravel  is  only  15  to  20  feet  thick  to  shale. 
There  is  some  fine  sand  in  these  pits,  but  good  gravel  largely  pre- 
dominates. 

Charles  Smith,  near  the  center  of  section  3  (18  N.,  4  W.),  fur- 
nishes large  quantities  of  gravel  to  the  township.  Henry  David- 
son, on  the  east  half  of  the  nortlieast  of  33,  has  a  large  pit.  It 
has  furnished  large  quantities  of  gravel  for  the  last  eight  years. 
The  deposit  is  perhaps  four  acres  in  extent,  and  from  10  to  12 
feet  thick. 

J.  C.  Walters,  on  the  north  half  of  the  southwest  quarter  of 
27,  has  quite  a  large  pit  worked  down  8  or  10  feet  to  water.  A 
little  to  one  side  in  the  bed  of  a  small  stream  a  deposit  of  water 
gravel  was  recently  discovered.  A  scoop  was  installed  and  gravel 
is  being  taken  out  to  a  depth  of  20  feet.  The  material  seems 
ratlier  fine  for  road  purposes.  There  is  some  medium  gravel  on 
the  southeast  of  the  southwest  of  32,  and  on  the  northwest  of  the 
southwest  of  36  (18  N.,  4  W.).  Considerable  quantities  of 
gravel  are  taken  from  the  bed  of  Sugar  Creek  for  use  in  improv- 
ing roads.  During  the  year  1904  Union  Township  paid  over  60 
different  persons  for  gravel  for  road  improvement. 

Franklin  Township, 

This  is  township  19  north.  Darlington  is  the  chief  town. 
Charles  Welvier,  on  the  north  half  of  section  8  (19  N.,  3  W.). 
near  the  west  line  of  Darlington,  has  a  quantity  of  good  sand  and 
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gravel.  As  opened,  there  are  about  20  feet  of  gravel  exposed. 
The  deposit  probably  contains  several  acres.  Clayton  Cox,  on  the 
southwest  of  the  southwest  of  4,  has  a  pit  that  seems  to  be  about 
worked  out.     There  may  be  some  gravel  below  water  level. 

Miller's  pit,  on  the  northwest  of  23,  is  in  quite  an  extensive 
deposit  of  very  good  road  material.  Several  miles  of  good  road 
have  been  made  from  this  pit.  Mount's  pit,  on  the  east  half  of 
the  southwest  of  27,  is  in  a  large  deposit  of  fairly  good  road 
material. 

The  Elmore  pit  on  the  west  half  of  the  northeast  quarter  of 
section  33  (19  N.,  3  W.),  is  in  a  deposit  of  gravel  that  has  an  ex- 
tent of  about  three  acres.  As  opened  the  gravel  is  about  12  feet 
thick.  The  material  shows  considerable  sand,  a  few  rotten  stones 
and  some  small  boulders.  It  makes  a  fairly  good  road  but  does 
not  wear  verv  well. 

On  the  west  half  of  the  northwest  quarter  of  section  34  (19  N., 
3  W.),  are  two  gravel  hills  known  as  tho  Castor  Mounds.  The 
larger  mound  is  somewhat  conical  in  shape,  about  40  feet  high  and 
250  feet  in  diameter  at  the  base.  It  seems  to  be  composed  of  sand 
and  gravel.  On  its  slopes  there  are  several  great  granite  boulders. 
Just  east  is  another  mound  or  hill  of  wider  area  but  not  more  than 
25  to  30  feet  high.  It  also  seems  to  be  composed  of  sand  and 
gravel  and  there  arc  many  large  lx>ulders  upon  its  slopes. 

Walnvt  Township. 

This  is  township  18  north,  and  is  not  very  well  supplieil  with 
crravel.  W.  W.  Ward  has  five  or  six  acres  of  li^ravel  on  the  north- 
west  (juarter  of  the  sontlu^ast  of  section  7  (18  IS".,  3  W.).  The  pit 
as  opened  shows: 

Feet. 

1.  Soil  and  clay 3  to    5 

2.  Sand  and  gravol  to  shale 12  to  14 

The  sand  is  irood  for  plastering  and  ccMnent  work  and  consid- 
erable good  road  material  is  present.  The  Fletcher  pit,  on  the  east 
half  of  the  southwest  of  7  and  the  Lockridge  pit  on  the  east  half 
of  tho  southeast  of  8,  yield  an  abundance  of  gravel  about  the 
same  in  quality  as  that  from  Ward's  pit. 

The  Bruce  pit  is  on  the  southeast  of  the  northwest  of  14  (18  N., 
3  W.).     The  deposit  seems  to  be  several  acres  in  extent  and,  as 
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opened,  the  gravel  is  about  12  feet  thick.  There  is  some  water 
gravel  in  an  adjoining  creek  bed.  In  each  case  the  quality  seems 
good,  but  the  material  is  too  fine  for  good  road  material,  and 
should  be  screened  before  being  used.  William  Miller's  pit,  on  the 
southwest  of  section  12  (18  N.,  3  W.),  as  opened,  shows: 

Fe€t. 

1.  Soil  and  clay 3  to    5 

2.  Good  gravel  to  water 3  to  10 

3.  As  tested  under  water 20 

It  is  not  thought  to  be  a  very  extensive  bed.  The  material  con- 
tains too  much  sand  for  first-class  road  material,  and  if  used 
should  be  screened. 

There  is  some  gravel  on  the  northwest  quarter  of  section  24, 
on  the  southeast  of  12  (18  N.,  3  W.),  and  at  other  localities  in  the 
township.  On  the  southwest  of  the  southwest  of  5  John  Ward  has 
a  deposit  of  water  gravel  under  from  two  to  five  feet  of  soil  and 
clay.    It  is  thought  to  be  several  acres  in  extent, 

Clark  Touniship. 

This  towniship  is  in  the  southeast  portion  of  the  county,  and  is 
township  17  north.  Ladoga  is  the  chief  town.  At  different  places 
along  Raccoon  Creek  there  are  extensive  deposits  of  sand  and 
gravel.  On  the  northwest  of  section  2  (17  N.,  3  W.)  there  is  a 
deposit  in  which  Mr.  Standiford  has  a  pit  and  on  the  northeast  of 
the  same  section  Mr.  Tipton  has  another.  Nothing  definite  is 
known  as  to  the  extent  or  depth  of  this  deposit.  It  must  be  at 
least  40  to  50  acres  in  area  and  as  opened  shows  about  10  feet 
of  gravel  to  water.  Sand  predominates  in  this  deposit,  but  there 
is  some  good  road  material  present. 

On  the  north  half  of  section  3  (17  N.,  3  W.)  there  is  an  ex- 
tensive gravel  pit  opened  by  the  railway  on  Dan  Myers'  land.  F. 
W.  Baldwin's  pit  on  the  west  half  of  the  northeast  of  9  is  also 
in  the  valley  of  Raccoon  Creek.  In  each  of  these  pits  the  ma- 
terial is  abundant  and  of  good  quality,  but  contains  too  much  sand 
for  first-class  road  material,  and  should,  therefore,  be  screened 
before  using. 

Sam  Ottennan,  on  the  west  half  of  the  northeast  of  22,  fur- 
nishes considerable  gravel  to  the  township,  which  is  said  to  make 
fairly  good  roads. 
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Nathan  Hulett,  on  the  northeast  of  34,  has  a  large  deposit 
of  water  gravel.  Nothing  very  definite  is  known  as  to  its  area 
or  depth,  but  it  is  thought  to  be  extensive.  It  is  called  good 
material.  This  township  gets  some  material  from  Scott  Town- 
ship on  the  west 

Scott  Township. 

On  the  southeast  of  the  southwest  of  section  13  (17  N.,  4  W.) 
James  Knox  has  perhaps  20  acres  of  gravel.  As  opened,  the 
gravel  is  about  12  feet  thick,  but  is  known  to  run  much  deeper. 
On  the  northwest  of  the  northeast  of  24,  James  Danewood  has  a 
large  deposit  of  gravel,  much  like  that  of  Mr.  Knox,  on  the  other 
side  of  the  creek.    In  each  case  the  gravel  is  of  good  quality. 

Albert  Goodbar  has  plenty  of  gravel  on  the  southwest  of  the 
northeast  of  27,  but  the  bank  has  not  been  opened  for  several 
years.  David  Britt^  on  the  north  half  of  section  26,  has  an  abun- 
dance of  both  bank  gravel  and  stream  gravel  of  good  quality.  J. 
W.  Foster,  on  the  northwest  of  33,  also  has  quantities  of  stream 
gravel.  On  the  northeast  of  the  northwest  of  5  (17  N.,  4  W.) 
there  is  a  shallow  deposit  of  water  gravel  about  12  feet  deep 
and  of  good  quality,  but  rather  fine.  Good  road  material  is  rather 
scanty  in  tlie  western  part  of  Scott  Township. 

Brown  Toivnship. 

This  township  is  in  the  southwestern  portion  of  the  county.  It 
is  drained  by  Indian  Creek  and  several  branches  of  Raccoon 
Creek.  There  is  considerable  broken  land  along  the  sti'earas.  The 
Township  is  not  very  well  supplied  with  gravel. 

On  the  northwest  of  7  (17  N.,  5  W.)  Mr.  E.  Kirkendall  has  an 
abundance  of  good  road  material.  On  the  southwest  of  the  north- 
west of  9  Lee  Mot  tens  has  some  good  gi*avel,  and  Walter  Grimes, 
on  the  northeast  of  the  southeast  of  f>5,  has  also  quantities  of  good 
gravel.  The  Gonrian  pit  on  the  west  half  of  the  northeast  of 
15  supplies  only  a  medium  grade  of  gravel.  The  township  gets 
some  gravel  from  ])ils  to  the  south  in  Putnam  County.  It  also 
uses  considerable  stream  gravel,  which  many  think  is  very  good. 

Owing  to  the  scarcity  of  gravel,  Brown  Township  has  tried  some 
stone  for  roads.  On  the  north  half  of  the  northeast  of  18  (17  N., 
5  W.)   a  limestone  quarry  was  opened  and  a  crusher  installed. 


624  KEPORT   OF   STATE    GEOLOGIST. 

Stx>iie  was  broken  and  some  road  was  built.  The  road  is  not 
satisfactory  but  the  fault  seems  to  be  in  the  construction  rather 
than  in  the  material-  used.  The  crusher  did  not  run  the  second 
year.  In  the  quarn*  there  are  several  thin  layers  of  hard  lime- 
stone, but  much  the  /^eater  part  is  soft,  clayey  limestone.  Doubt- 
less each  rock  would  make  a  fairly  good  road,  but  the  harder  would 
wear  the  better. 

On  the  southeast  of  the  southeast  of  34  (17  N.,  6  W.)  there  is 
another  quarry,  on  the  land  of  J.  E.  Oldshoe.  It  was  opened  and 
operated  for  several  years  by  a  Terre  Haute  company.  The  ma- 
terial produced  was  used  in  making  roads  in  the  Terre  Haute 
Cemetery.  It  was  also  used  in  South  Bend,  in  New  Market,  in 
Waveland,  Rockville  and  other  places,  giving  good  satisfaction. 
The  quarry  has  a  face,  as  opened,  of  from  25  to  30  feet  There 
are  several  different  strata  that  vary  in  texture  and  thickness, 
and  the  strata  vary  in  different  parts  of  the  quarry.  A  series  of 
specimens  designed  to  represent  the  average  of  the  quarry  were 
sent  to  tlie  Laboratory  of  the  U.  S.  Department  of  Agriculture 
for  various  tests,  the  results  of  the  physical  tests  being  as  follows : 

RcBvdts  of  Physical  Tc^ts  of  Mitchell  fAmestone  from  Oldshoe  Quarry  near 

Waveland,  Montgomery  County.* 

Specific  gravity 2.7      French  coeflacient  of  wear.  10.2 

Weight  per  cu.  ft (n>s.)   ir»5.3      Hardness —5.2 

Water  absorbed  per  cu.  ft. .(lbs.)     l.I^      Toughness 5 

Percent    o.'  wear 3.9      Cementing  value — Dry 23 

Wet 43 

A  { !:( niical  analysis  of  the  specimens  was  made  at  the  same 
lal)orcJ  «ry,  with  the  following  results: 

Chemical  An'ihjHitu  of  Mitrhi'U  Limestone  from  Ohhhoe  Qn/irry^  near  Waveland , 

Montgomery  County, 

Per  cent. 
SlUca  (SiO,) 1.00 

Iron  oxide  (Fe.Oa)  ! 50 

Lime  (CaO)   54.10 

InKolul>le  in  hydrocliloric  acid 2.17 

Ix)ss  on  ignit ion 42.06 

Total    99.a3 

The  quarry  was  not  in  operation  during  tho  season  of  1005. 

♦For  stniidnnl  <'f  romp.nrlsnn  ko(»  p.  79. 
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VERMILLION  COUNTY. 

Area  in  square  miles 255 

PopulaUon  in  1900 15,252 

Miles  of  public  roads 800 

Miles  of  improved  roads 300 

Percentage  of  roads  Improved 37.5 

Miles  Improved  with  gravel 300 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $1,800 

Total  original  cost  of  improved  roads $540,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Miles  improved  roads  (gravel)  built  in  1905 20 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 20 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority H.  T.  Payne,  County  Auditor 

Vermillion  County  is  in  the  central  western  part  of  Indiana. 
It  is  bounded  on  the  north  by  Warren  County,  on  the  west  by 
Illinois,  on  the  south  by  Vigo  County,  and  on  the  east  by  Parke 
and  Fountain  counties,  from  which  it  is  separated  by  fhe  Wabash 
River.  The  county  is  about  35  miles  long  from  north  to  south 
and  has  an  average  width  of  about  seven  miles.  It  consists  of  ex- 
tensive flood  plains  along  the  Wabash,  a  wide  terrace  of  sand  and 
gravel  and  the  uplands  on  the  west.  The  uplands  rise  to  an  ele- 
vation of  about  200  feet  above  the  river.  The  county  is  drained 
by  Spring  and  Jordan  creeks,  Big  and  Little  Vermillion  rivers, 
and  Raccoon,  Norton's,  Feather  and  Brouilett's  creeks,  all  flowing 
into  the  Wabash  River. 

The  county  is  divided  into  five  civil  townships,  viz..  Highland 
Township  in  tlie  north  part,  with  about  00  miles  of  gravel  road; 
Eugene  Township,  with  40  miles  of  improved  roads;  Vermillion 
Township,  with  40  miles  of  gravel  road ;  Ilelt  Township,  with  100 
miles  of  gTavcl  road,  and  Clinton  Township,  with  about  50  miles 
of  improved  roads.  The  crravol  deposits  of  the  county  are  found 
mainly  in  the  river  terraces  and  along  the  larger  streams. 

Nor  them  Portion'  of  the  County, 

In  the  northern  part  of  the  county  a  pit  lias  been  opened  on  tlie 
Talbot  land,  in  the  soutJieast  quarter  of  the  southeast  quarter 
of  section  4  (19  N.,  0  W.),  on  the  bank  of  Spring  Creek.  The 
deposit  seems  to  be  a  continuation  of  beds  in  the  southern  part. 

40— Geology. 
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of  Warren  County.  There  are  three  to  eight  feet  of  soil  and  sand, 
then  12  to  15  feet  of  gravel  in  the  pit.  Wells  in  the  neighborhood 
show  that  the  bed  of  gravel  is  at  least  30  to  40  feet  thick.  There 
are  several  hundred  acres  of  sand  and  gravel  in  this  region,  a  large 
portion  of  which  seems  to  be  gravel.  The  gravel  exposed  in  the  pit 
was  of  the  first  quality. 

The  next  gravel  pit  south  is  on  the  northeast  quarter  of  the 
southeast  quarter  of  21  (19  N.,  9  W.),  on  Jacob  Boring's  land. 
The  deposit  is  only  3  or  4  acres  in  extent  and  is  from  15  to  18  feet 
thick,  as  shown  in  the  pit  It  yields  good  road  material.  Gravel 
from  this  pit  goes  north  and  south  and  several  miles  to  the  west 

Philander  Groff  has  water  gravel  on  the  southeast  quarter  of  sec- 
tion 7  (19  N.,  9.W.),  the  gravel  being  about  10  feet  thick  to 
clay.  E.  Shute,  northwest  quarter  of  the  southwest  quarter  of  sec- 
tion 16 ;  J.  R.  Dunlap,  southwest  quarter  of  the  northwest  quarter 
of  section  16,  and  David  Talbot,  on  the  southwest  quarter  of  sec- 
tion 4  (19  .N.,  9  W.),  each  have  water  gravel.  The  material 
makes  fairly  good  road,  but  is  rather  fine  grained. 

Considerable  gravel  for  road  building  has  been  taken  from  Coal 
Creek,  a  branch  of  the  Big  Vermillion.  It  is  said  to  make  a  good 
road,  but  does  not  pack  as  well  as  that  from  the  pits. 

The  Hicks  gravel  pit,  on  the  southwest  quarter  of  the  south- 
west quarter  of  section  28  (19  N.,  9  W.),  near  Perrysville,  yields 
good  gravel  and  is  in  a  deposit  which  appears  to  be  several  acres 
in  extent.  There  are  also  gravel  pits  on  the  northeast  quarter  of 
section  32,  and  on  section  33,  with  an  abundance  of  gravel.  These 
pits  are  near  the  head  of  a  broad  terrace  that  extends  for  several 
miles  toward  tlie  south,  practically  to  Newport,  on  the  Little  Ver- 
million River. 

Buzzard's  gravel  pit,  on  the  northeast  quarter  of  the  southwest 
quarter  of  section  5  (18  N.,  9  W.),  shows  2  or  3  feet  of  soil  and 
8  or  10  feet  of  gravel.  The  deposit  nms  much  deeper,  as  shown 
by  wells  in  the  neighborhood.  This  pit  fumishos  good  road  mate- 
rial. There  are  no  gravel  pits  along  the  terrace  between  Buzzard's 
pit  and  Eugene,  but  gravel  is  abundant,  and  many  miles  of  road 
have  been  improved  with  gravel  from  the  sides  of  the  road.  There 
is  some  gravel  on  James  Fleming's  place,  on  section  20  (18  N., 
10  W.),  in  the  banks  of  the  Big  Vennillion,  and  there  are  several 
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other  small  deposits  along  this  river.  There  is  also  some  good 
gravel  in  the  bed  of  the  stream,  but  the  quantity  is  small  as  com- 
pared with  tliat  in  the  terrace. 

Dr.  E.  A.  Flaugher  has  a  gravel  pit  on  the  northeast  quarter  of 
the  southeast  quarter  of  section  30  (18  N.,  9  W.),  from  which 
three  or  four  miles  of  road  have  been  improved. 

Vicinity  of  Eugene  and  Cayuga^ 

Tliere  is  an  abundance  of  gravel  about  Eugene  and  Cayuga, 
especially  on  tlie  northeast  quarter  of  section  31  (18  N.,  9  W), 
near  Eugene,  and  on  the  northeast  quarter  of  section  6  and  the 
southeast  quarter  of  section  5  (17  N.,  9  W.),  south  of  Cayuga. 
All  of  these  contain  good  gravel.  In  Cayuga,  alongside  the  Clover 
Leaf  Railway,  there  is  a  pit.  Between  Cayuga  and  Newport,  or 
between  the  Little  and  Big  Vermillion  rivers,  there  is  a  broad 
gravel  terrace.  Gravel  occurs  in  the  banks  and  bed  of  the  creek 
on  the  northwest  quarter  of  the  southeast  quarter  of  section  8,  and 
there  is  a  pit  near  the  north  line  of  the  northeast  quarter  of  section 
17  (17  N.,  9  W.).  W.  H.  Dallas  has  a  pit  on  the  northwest  quar- 
ter of  section  16  and  Joe  Morehead  one  on  the  east  side  of  the 
railway  on  section  2G  (17  N.,  9  W.).  William  Coffa  and  others 
have  also  gravel  pits  on  section  28  of  the  same  township. 

^N^ewport,  on  section  26  (17  N.,  9  W.),  is  underlain  with  gravel. 
West  of  ISTcwport,  in  the  bluffs  of  Little  Vermillion  River,  on  the 
northwest  quarter  of  section  30,  Arthur  Betson  has  an  abundances 
of  good  gravel.  L*^anc  N.  Sager  also  has  a  pit  on  section  31,  and 
Mr.  Skidmore  has  one  on  the  southeast  quarter  of  the  northeast 
quarter  of  section  29  (17  N.,  9  W.).  From  Itfewport  south  to 
Hillsdale  there  is  practically  no  gravel  along  the  river,  as  the  flood 
plain  roaches  the  bhitT,  cutting  out  the  terrace. 

Soiiihcn}  Portion  of  (^ovniy. 

The  TTighland  gravel  pit,  on  the  scnithoast  quarter  of  se<.'tion  27 
(16  T^.,  9  W.),  and  rhe  Alta  gravel  ])it,  on  the  southwest  quarter 
of  section  2  (15  y.,  9  W."),  fnrnii^h  a  good  quality  of  gravel,  much 
of  which  goes  to  Dana  nnd  other  points  in  the  western  part  of  the 
county.  The  Jnuic^  pit  and  Strangs  pit,  in  the  central  part  of 
jscction  8  (15  X.,  9  W.),  on  T^orton's  Creek,  yield  an  abundance 
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of  good  gravel.  From  Alta  southward  to  the  county  line  the  ter- 
race is  well  developed  and  gravel  and  sand  are  abundant.  A.  L. 
Mack,  on  the  southeast  quarter  of  section  15  and  the  northeast 
quarter  of  section  22  (15N.,9W.),  has  plenty  of  good  gravel,  the 
deposit  being  supposed  to  be  at  least  90  feet  thick.  Mr.  Stutzman 
has  an  extensive  gravel  pit  on  the  north  half  of  section  23.  There 
are  also  two  pits  at  Summit  Grove,  section  26  (15  N.,  9  W.), 
owned  by  Albert  and  Charles  Miller.  The  gravel  about  Summit 
Grove  is  especially  good  for  road  purposes.  It  is  of  good  quality 
and  large  quantities  are  composed  of  grains  of  uniform  size,  like 
beans,  and  all  solid,  mainly  of  granite  with  some  limestone. 

John  Strain  has  an  extensive  sand  pit  on  the  north  half  of  sec- 
tion 34  (15  N.,  9  W.).  The  material  is  especially  fine,  being 
nearly  pure  quartz.  There  is  a  gravel  pit  about  the  center  of 
section  10  (14  N.,  9  W.).  In  this  deposit  there  is  considerable 
cemented  gravel. 

The  town  of  Clinton  is  largely  underlain  with  gravel,  and  it 
also  is  abundant  in  sections  21,  22,  27  and  34  (14  K,  9  W.). 
Pits  have  been  opened  on  the  Whiteomb  place,  section  27,  and 
on  the  Wni.  ilorley  place,  section  34.  In  general  the  gravel  is  of 
good  quality  and  practically  unlimited  in  quantity.  There  is  some 
gravel  along  the  bluffs  of  Brouilctt's  Creek.  The  Robertson  bank, 
on  the  southwest  quarter  of  section  11,  and  Shew's  bank,  on  the 
northwest  quarter  of  section  18  (14  N.,  9  W.)  ;  Stafford's  pit,  on 
the  southeast  quarter  of  section  15  (14  N.,  10  W.),  and  others 
furnish  a  medium  quality  of  gravel,  but  it  is  not  as  abundant  as 
on  the  terrace  farther  east 

The  roads  in  the  western  part  of  Vermillion  County  have  been 
built  partly  from  local  bank  gravel,  partly  from  stream  gravel, 
but  largely  of  material  from  pits  on  the  terrace.  Gideon  Jackson 
has  a  gravel  pit  on  the  northeast  quarter  of  section  15;  Benj. 
Jones  one  on  the  northwest  quarter  of  section  11,  and  J.  L.  Smith 
one  on  the  west  half  of  the  northeast  quarter  of  section  15  (14 
K,  10  W.). 

Some  roads  have  been  built  of  slag  from  the  old  Indiana  blast 
furnace  on  the  southwest  quarter  of  section  23  (14  N.,  10  W.). 
The  slag  as  a  foundation  was  covered  with  gravel.  Considerable 
stream  gravel  is  also  used  for  improving  roads  in  the  southwestern 
portion  of  the  county. 
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PARKE  COUNTY. 

Area  in  square  miles 453 

PopulaUon  in  1900 23,000 

Miles  of  public  roads 1,200 

Miles  of  improved  roads 600 

Percentage  of  roads  improved 50 

Miles  improved  with  gravel 580 

Miles  improved  with  crushed  stone 20 

Average  original  cost  of  gravel  roads  per  mile $1,500 

Average  original  cost  of  stone  roads  per  mile $2,000 

Total  original  cost  of  improved  roads $910,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $40 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $30 

Miles  of  improved  road  (gravel)  built  in  1905 50 

First  improved  roads  built 1867 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 50 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Henry  Grubb,  County  Auditor 

Parko  Countj  is  bounded  on  the  north  by  Montgomery  and 
Fountain  counties,  on  the  west  by  Vermillion  County,  from  which 
it  is  separated  by  the  Wabash  River,  on  the  south  by  Vigo  and 
Clay  Counties,  and  on  the  east  by  Putnam  and  Montgomery 
counties.  The  surface  varies  in  elevation  from  474  to  800  feet 
above  tide.  It  is  drained  by  Sugar  Creek  and  Big  Raccoon  Creek, 
with  its  branches.  Little  Raccoon,  Iron  and  Leatherwood  creeks. 
The  flood  plain  and  terrace  are  from  1  to  2  miles  wide  along  the 
Wabash  River,  and  there  is  considerable  flood  plain  and  terrace  in 
the  valley  of  the  Big  Raccoon.  Along  these  streams  there  is  much 
broken  country  and  many  rock  exposures.  There  is  an  abundance 
of  sand  and  gravel  in  the  t^"  aces  along  the  river  and  in  the  val- 
ley of  the  Raccoon,  but  over  much  of  the  coimty  gravel  is  wanting. 

fjiberty  Township. 

This  township  is  in  the  northwest  portion  of  the  county,  border- 
ing on  the  river.  Coal  Creek  from  Fountain  County  flows  across 
sections  1,  2  and  3  (17  N.,  9  W.),  in  the  extreme  northwest  of 
the  to^vnship,  Wabash  Mill  Creek  flows  across  the  township  a 
little  west  of  the  center  and  Rush  Creek  drains  the  central  por- 
tion. Lodi,  on  Coal  Creek,  is  situated  on  a  ridge  of  gravel  in  sec- 
tion 2,  and  there  is  a  large  deposit  owned  by  D.  Shirk  on  section 
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3,  next  to  the  river.  There  is  here  at  least  30  to  40  acres  of 
gravel,  some  of  it  40  feet  thick  to  water  level.  From  Lodi  south- 
easterly to  Howard,  on  the  southwest  quarter  of  section  18  (17 
N.,  8  W.),  there  is  an  abundance  of  sand  with  occasional  deposits 
of  gravel,  as  at  Miller's  place,  northwest  quarter  of  section  12, 
and  Elijah  Lewman's  place,  on  the  southeast  quarter  of  the  south- 
east quarter  of  section  13  (17  N.,  9  W.).  About  Lodi  and  in 
Lewman's  pit  the  gravel  is  of  excellent  quality.  Nothing  definite 
is  known  as  to  the  extent  of  the  deposit  at  Lewman's.  It  seems  to 
be  a  gravel  hill  surrounded  and  partly  covered  with  dune  sand. 

The  Leonard  bank,  the  Picard  bank  and  the  Church  bank,  on 
the  northeast  quarter  of  section  18  (17  N.,  8  W.)  are  near  How- 
ard, along  Wabash  Mill  Creek.  David  Commons  has  two  banks, 
one  on  the  west  half  of  the  southeast  quarter  of  section  15,  the 
other  on  the  west  half  of  the  northeast  quarter  of  section  22  (17 
N.,  8  W.),  both  in  the  valley  of  Rush  Creek.  The  gravel  is  of 
good  quality  but  not  as  abundant  as  about  Lodi  and  Howard. 

The  east  part  of  the  township  gets  gravel  from  the  Towell  bank, 
in  Fountain  County,  and  from  the  Wolf  and  Millikan  banks,  in 
Penn  Township,  Parke  County.  Gravel  from  the  beds  of  the 
larger  streams  is  sometimes  used  in  road  building,  but  it  is  not 
considered  as  good  as  bank  gravel.  There  is  some  gravel  in  sec- 
tion 32  (17  'N.,  8  W.),  but  in  general  it  is  covered  deep  with 
boulder  clay  and  can  be  worked  only  along  the  outcrop. 

Reserve  Township, 

This  township  borders  the  Wabash  River.  Montezuma,  in  the 
southwestern  part,  is  the  chief  town.  Sugar  Creek  flows  across  the 
northwestern  part  of  the  township  and  Leatherwood  across  the 
southeastern  portion.  The  terrace  in  this  township  is  about  1% 
miles  wide  and  deeper  than  the  deepest  wells.  On  the  north  half 
of  section  6  (IC  N.,  8  W.)  there  is  some  gravel,  but  it  is  under 
considerable  clay  and  is  not  considered  good  road  material.  Near 
West  Union,  on  the  soutli  half  of  sectirn  7,  Mr.  Linebarger  has 
opened  several  gravel  pits  along  the  terrace.  He  claims  to  have 
300  or  more  acres  of  sand  and  gravel,  and  that  he  can  get  good 
gravel  wherever  it  is  convenient  to  open  a  pit.  Nothing  is  known 
about  the  depth  of  this  deposit.    The  gravel  is  of  good  quality,  but 
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is  rather  fine  and  is  not  considered  as  good  road  material  as  that 
found  farther  south  in  the  same  terrace. 

The  Adams  pit^  on  section  19,  and  the  Vestel  pit^  on  the  south- 
west quarter  of  section  30  (16  N.,  8  W.),  show  abundance  of 
gravel  about  like  that  in  the  Linebarger  pits.  The  C,  H.  &  D. 
Railway  has  also  a  large  gravel  pit  on  the  west  half  of  section  31. 
The  gravel  as  exposed  in  the  pit  is  about  30  feet  deep  and  of  good 
quality.  In  the  north  part  of  Montezuma,  on  the  southwest  quar- 
ter of  the  southeast  quarter  of  section  26  (16  N.,  9  W.),  there  is 
an  extensive  pit^  which  yields  excellent  road  material,  rather 
coarser  than  from  other  pits  in  the  township.  Several  other  pits 
have  been  opened  along  the  terrace.  East  of  this  terrace  there  is 
practically  no  gravel. 

Wabash  Township. 

This  township  corresponds  to  15  north,  ranges  8  and  9  west. 
It  includes  a  wide  terrace  along  the  Wabash  River  and  consider- 
able terrace  land  along  the  Big  Raccoon  as  well.  The  Pratt  pit, 
on  the  northeast  quarter  of  the  northeast  quarter  of  section  1  (15 
N.,  9  W.),  near  the  north  line  of  the  township,  shows  good  gravel 
and  pits  on  the  northeast  quarter  of  section  12  show  fairly  good 
gravel,  but  farther  south  the  terrace  is  mainly  sand  with  but  little 
trace  of  gravel.  On  the  northwest  quarter  of  the  northwest  quar- 
ter of  section  7  (15  N.,  8  W.),  there  is  plenty  of  sand  or  fine 
gravel,  but  it  does  not  pack  well.  As  one  man  says,  "it  is  creepy." 
Greorge  Ussleman,  Duncan  Puett,  Henry  Underwood,  Peter  Pence 
and  others  have  sand  or  gravel  pits  along  the  terrace  south  of 
Armiesburg. 

About  Mecca,  on  section  20  (15  N.,  8  W.),  in  the  valley  of 
Big  Raccoon,  there  are  several  pits  furnishing  good  gravel. 
Among  them  are  the  Ilixon  pit,  the  Montgomery  pit  and  the  Dee 
pit.  Xorth  of  Mecca  there  are  several  pits  along  the  railway, 
and  an  abundance  of  fairly  good  gravel.  South  of  Mecca,  up  the 
creek,  there  is  an  abundance  of  good  sand,  but  no  really  good  road 
material. 

Florida  Township, 

This  township  corresponds  to  township  14  north,  ranges  8  and 
part  of  0  west.  At  Lvford,  sections  12  and  13  (14  N".,  9  W.),  the 
flood  plain  reaches  the  bluff  cutting  out  the  terrace.     South  of 
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Lyford,  on  section  23,  the  "Big  Gravel  Terrace"  begins.  On  the 
east  half  of  section  23  (14  N.,  9  W.)  is  located  the  famous  Lyford 
gravel  pit.  In  the  north  end  of  this  pit  tliere  is  a  section  of  fine 
sand,  then  a  section  some  300  feet  long  of  fairly  good  gravel,  in 
which  there  are  fragments  of  coal,  pieces  of  shale  and  sandstone, 
and  large  pieces  of  boulder  clay,  all  apparently  local  material 
showing  little  water  action.  Mingled  with  these  are  quartz  sand 
and  granite  pebbles,  evidently  of  foreign  origin.  Beyond  this 
there  is  an  abundance  of  gravel  of  excellent  quality.  There  are 
a  few  large  boulders  and  some  fine  sand,  but  in  general  the  do- 
posit  is  good  road  material.  There  are  from  40  to  50  feet  of 
gravel  down  to  water  level. 

In  the  southwest  part  of  Florida  Township  there  is  an  area  of 
about  three  sections  of  gravel.  There  is  some  gravel  and  con- 
siderable good  sand  about  Bosc<lale,  on  section  27  (14  N.,  8  W.), 
but  little  good  road  material.  There  is  good  sand  along  the  valley 
of  Raccoon  Creek,  but  the  only  good  road  material  in  the  township 
seems  to  be  in  the  Lvford  terrace. 

Raccoon  Township. 

This  township,  lying  east  of  Florida  Township,  is  wholly  in  the 
valley  of  Big  Raccoon  Creek.  It  consists  of  flood  plain,  terrace 
and  upland,  with  considerable  coal  and  shale.  Good  gravel  is 
al^undant.  O.  A.  Cole  has  a  pit  on  the  southwest  quarter  of  sec- 
tion 12;  J.  N.  Miller  on  tlie  north  half  of  section  14,  and  J.  R. 
Johns  on  the  southeast  quarter  of  section  15 ;  all  in  township  14 
north,  range  7  west.  On  section  15  the  Chicago  and  Southeastern 
Railway  has  a  gravel  pit  in  which  there  are  8  to  10  feet  of 
gravel  above  ground -water.  The  quality  soenis  good  but  the  ma- 
terial is  rather  fine  for  first-class  road  material.  There  is  good 
gravel  on  sections  21,  28,  29  and  :]0  (14  N.,  7  W.).  Xot  very 
much  is  known  alK)ut  the  depth  of  this  deposit,  but  a  well  drilled 
in  the  valley  near  Rosed  ale  shows  80  feet  of  sand  and  gi'avol  to 
bed  rock. 

Jacl'so-n  Tovmsliij), 

This  township  is  in  the  southeast  portion  of  the  county.  In  the 
bed  and  banks  of  Raccoon  (^reek  there  is  considerable  sand  and 
gravel.    Johnson's  banks,  one  on  the  northeast  quarter  of  section  8 
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(14  N.,  6  W.),  and  another  on  the  southeast  quarter  of  the  north- 
east quarter  of  section  7  (14  N.,  6  W.),  show  fairly  good  gravel, 
but  the  deposits  are  not  large,  perhaps  five  or  six  acres,  with  6 
to  8  feet  of  gravel  to  water  level. 

In  Raccoon  Creek,  at  Mansfield,  on  the  noi'thwest  quarter  of 
section  8  (14  N".,  6  W.),  there  is  a  great  mass  of  good  gravel 
known  to  be  20  to  25  feet  thick.  N.  Derman,  on  the  southeast 
quarter  of  section  7  (14  N.,  6  W.),  has  about  20  acres  of  good 
material,  6  to  8  feet  thick,  situated  along  the  creek  bod.  Other 
stream  beds  furnish  some  gravel.  Elijah  White,  on  the  northeast 
quarter  of  section  2  (14  N.,  6  W.)  ;  Milton  Murphy  and  Green 
Taylor,  a  little  south  of  White's  place,  have  some  good  road  ma- 
terial. Aside  from  the  stream  deposits,  Jackson  Township  is  not 
well  supplied  with  road  material. 

Union  Tovmship, 

This  is  township  15  north,  range  6  west.  Raccoon  Creek  flows 
southerly  through  the  central  part  of  the  township.  Stout's  bank, 
on  the  southwest  quarter  of  the  southeast  quarter  of  section  10,  is 
several  acres  in  extent  and  shows  10  to  12  feet  of  good  gravel  for 
road  building.  About  10  miles  of  road  have  been  improved  from 
this  bank. 

F.  Nelson  and  J.  S.  Shalley,  on  section  13,  have  each  furnished 
some  gravel  to  the  township.  Considerable  material  has  also  boen 
taken  from  the  bed  of  Raccoon  Creek  and  of  other  streams  for  use 
in  improving  roads. 

There  are  several  outcrops  of  good  rock  in  the  township.  The 
lack  of  good  gravel  has  led  to  the  building  of  stone  roads.  John 
Wilson  has  a  quarry  on  the  southwest  quarter  of  section  21,  and 
William  Kinsey  one  on  the  southeast  quarter  of  section  28.  In 
the  Wilson  quarry  there  arc  two  strata  of  limestone,  one  white, 
about  8  feet  thick,  the  other  blue,  about  6  feet  thick ;  both  hard, 
the  blue  stone  having  the  more  uniform  texture.  In  the  Kinsey 
quarry  the  stone  appears  to  be  more  uniform  in  color  but  seems  to 
bo  softer  than  that  in  the  Wilson  quarry.  The  rock  from  these 
quarries  would  apparently  make  a  good  road  material,  but  the 
roads  made  of  it  are  not  satisfactory.  This  is  not  because  the 
stone  was  not  good,  but  because  the  roads  were  not  well  graded 
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and  drained,  mainly  because  the  township  was  not  able  to  pay  the 
price  of  a  good  road.  The  poor  stone  road  is,  however,  very 
much  better  than  a  clay  road. 

Adams  Township. 

This  township  lies  between  Union  and  Wabash  townships.  It 
is  drained  by  Little  Raccoon,  Williams  and  Sunderland  creeks. 
Rockville  is  the  chief  town.  The  improved  roads  have  been  built 
largely  of  creek  gravel.  Of  the  ten  persons  furnishing  gravel  to 
the  township  in  1904,  seven  furnished  stream  gravel.  James 
Ryan  has  8  to  10  acres  of  fairly  good  gravel  on  the  east  half  of 
section  36  (15  N.,  8  W.).  It  is  from  12  to  15  feet  deep,  but 
rather  fine  for  the  best  of  road  material.  Guy  Alden  has  some 
gravel  on  section  26  (15  "N*.,  8  W.),  and  Nelson  Thompson  has  a 
good  pit  on  section  31  (15  N.,  7  W.).  The  larger  part  of  the 
stream  gravel  comes  from  the  bed  of  Little  Raccoon  Creek. 

Penn  Toivnship. 

This  corresponds  to  township  16  north,  range  8  west.  Sugar 
Creek  flows  across  the  northwestern  corner  and  Leatherwood  flows 
from  east  to  west  across  the  central  portion  of  the  township. 
Bloomingdale  is  the  chief  town. 

The  Ranch  gravel  pit,  on  the  northeast  quarter  of  section  35 ; 
the  Wolf  pit,  on  the  southwest  quarter  of  section  25 ;  the  Rice 
pit,  on  the  southeast  quarter  of  section  29,  and  the  Russell  pit,  on 
the  northwest  quarter  of  section  32,  all  furnish  fairly  good  road 
material,  and  the  supply  is  abundant,  but  it  was  impossible  to 
make  any  definite  estimate  of  the  area  and  depth  of  gravel  in  any 
case.  Considerable  gravel  is  taken  from  the  bed  of  Sugar  Creek, 
and  from  the  bed  and  banks  of  Leather^vood  Creek,  for  road  im- 
provement. The  Kelly  gravel  pit,  on  the  northeast  quarter  of 
section  26,  also  supplies  some  good  road  material. 

Wa^sh  Ington  To  umsh  ip. 

This  corresponds  to  township  16  north,  range  7  west.  Marshall 
is  the  chief  town.  Little  Raccoon  Creek  flows  across  the  south- 
western corner  of  its  area.     There  is  no  workable  bank  gravel  in 
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the  township.     C.  K.  Huff  has  some  material  in  the  bed  and 
banks  of  Eoaring  Creek  in  section  6. 

W.  H.  BarneS;  on  the  southeast  quarter  of  section  24,  and  J.  C. 
Buchanan,  on  the  southeast  quarter  of  section  26,  get  some  good 
gravel  from  the  banks  and  bed  of  Little  Raccoon  Creek.  The 
township  gets  gravel  from  John  Lusk's  bank,  in  Sugar  Creek 
Township,  and  some  from  Howard  and  Greene  townships. 

Greene  Township, 

This  is  township  16  north,  range  6  west.  Little  Raccoon  Creek 
flows  westerly  across  the  northern  part  of  its  area,  and  a  creek 
from  Montgomery  Coimty  comes  in  from  the  northeast.  Along 
this  creek,  in  the  southeast  quarter  of  section  5  and  the  northwest 
quarter  of  section  8,  there  is  a  terrace  of  sand  and  gravel.  Will- 
iam Jarvis  has  a  gravel  pit  in  each  end  of  this  deposit.  This  de- 
posit has  an  area  of  50  or  60  acres,  and  varies  from  10  to  12 
feet  to  water  level.  Above  the  gravel  is  a  soil  and  clay  stripping 
from  16  to  36  inches  in  thickness.    It  is  called  good  road  material. 

There  is  some  terrace  on  section  21  along  the  east  fork  of  Little 
Raccoon  Creek.  The  Sulton  bank  and  the  Peyton  bank  are  in  this 
deposit.  It  has  an  area  of  25  to  30  acres,  and  there  is  10  to  12 
feet  of  gravel  above  ground-water.  About  eight  miles  of  road  have 
been  improved  from  these  banks.  The  material  from  tliis  deposit 
makes  a  good  road.  Considerable  gi*avel  is  also  taken  from  tlie 
bed  and  banks  of  Little  Raccoon  Creek  for  road  improvement. 

Howard  Township. 

This  township  borders  on  Fountain  and  Montgomery  counties. 
Sugar  Creek  flows  southwesterly  across  the  northern  part  of  its 
area. 

Henry  Windle  and  Sherman  Delph  each  have  an  abundance  of 
gravel  along  the  banks  of  Sugar  Creek  in  the  western  part  of  the 
township.  William  Clore  and  Henry  Litsey,  in  the  southwestern 
part  of  the  township,  furnish  good  gravel  to  Howard  and  Wash- 
ington townships.  Johnson  Clore  has  12  to  15  acres  of  good 
gravel  on  the  bnnks  of  Sugar  Crec^k.  The  grnvol  is  from  30  to  -10 
feet  thick  and  is  easily  accessible. 
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Sugar  Creek  Toivnship. 

Brush  Creek,  Sugar  Mill  Creek  and  Green  Creek  flow  south- 
erly across  the  area  of  this  township.  John  Lusk  has  quantities 
of  good  gravel  Qn  sections  22,  28,  26  and  27  (17  K,  7  W.)  along 
the  bluffs  and  second  bottoms  of  Brush  and  Sugar  creeks.  Paul 
Lungen  has  an  abundance  of  gravel  on  the  north  half  of  the  south- 
east quarter  of  section  22,  along  Brush  Creek.  George  Alexander, 
on  the  southeast  quarter  of  section  16,  has  plenty  of  gravel. 
Luther  Delph,  on  the  west  half  of  the  southeast  quarter  of  section 
11,  and  Marion  Harrison,  in  the  west  half  of  the  southwest  quar- 
ter of  section  10  (17  N.,  7  W.),  both  have  large  deposits  of  good 
gravel.  Sugar  Creek  Township  gets  some  gravel  from  Howard 
Township  and  some  from  Fountain  Coimty.  In  general  the 
greater  part  of  Parke  County  is  well  supplied  with  gravel. 

VIGO  COUNTY. 

Area  in  square  ni     s 402 

I'opulation   in   IIKHJ 62,035 

Miles  of  public  roads 725 

Miles  of  improved  roads 220 

Percentage  of  roads  improved 30.3 

Miles  improved  with  gravel 220 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $1,414 

Total  original  cost  of  improved  roads $311,187 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $180 

Miles  of  improved  road  (gravel)  l)uilt  in  1905 30 

Miles  of  improved  road  (gravel)  contracted  for  190<) IG 

First  improved  roads  built 1898 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Jerome  W.  Deneliie,  County  Auditor 

Vigo  County  is  situated  on  the  western  l>oundary  of  Indiana, 
and  is  l)ounded  on  the  north  l>y  Parke  and  Vennillion  counties, 
on  the  west  by  Illinois,  on  the  south  by  Sullivan  County,  and  on 
the  east,  by  Clay  C-ounty.  The  Waba.sh  River  flows  through  the 
northern  part  of  the  county,  forming  its  western  boundary  in 
township  10  north.  The  river  vallev  in  the  countv  is  four  to  five 
miles  wide,  and  its  flood  plain  is  from  one  to  four  miles  wide. 
The  big  terrace  is  on  the  eastern  side  of  the  river  and  is  fully 
three  miles  wide.     Tt  rises  from  00  to  80  f(»ot  above  low  water  in 


638  BEPORT    OF    STATE    GEOLOGIST. 

the  north,  diminishing  toward  the  south  to  16  or  20  feet  near  the 
north  line  of  township  10  north.  The  uplands  on  either  side  rise 
70  to  80  feet  above  the  terrace. 

The  principal  streams  of  the  county  are  Spring,  Otter,  Lost,  Honey 
and  Prairie  creeks  on  the  east,  flowing  westerly  into  the  Wabash. 
On  the  west  in  the  extreme  north  is  Brouilett's  Creek,  then  Coal 
and  Sugar  creeks.  There  arc  immense  quantities  of  sand  and 
gravel  in  the  valley  of  the  Wabash.  The  wells  drilled  for  oil  show 
from  75  to  150  feet  of  sand  and  gravel  to  the  bed  of  the  old 
channel.  Vigo  County  has  a  bed  of  sand  and  gravel  24  miles  long 
and  4  miles  wide,  averaging  100  feet  in  thickness.  Large  portions 
of  this  mass  are  first-class  road  material. 


Area  West  of  the  Wabash  River. 

West  Terre  Haute,  on  the  southeast  quarter  of  section  19  (12 
N.,  9  W.),  and  vicinity,  is  on  a  gravel  terrace  of  about  400  acres 
in  extent.  The  Big  Four  Railway  Company  ha  gravel  pit  of 
about  50  acres  on  the  west  half  of  the  northwe^c  quarter  of  sec- 
tion 20,  and  the  Vandalia  Railway  Company  has  a  pit  of  about 
the  same  size,  mainly  on  the  east  half  of  the  northeast  quarter  of 
section  19  (12  N.,  9  W.).  In  these  pits  the  gravel  has  l>een 
worked  down  to  water  level  some  15  to  20  feet,  and  large  quanti- 
ties have  been  taken  out  with  dredge  and  pump  from  below  water 
level.  There  is  a  large  gravel  pit  on  the  west  half  of  the  south- 
west quarter  of  section  20,  and  2  or  3  on  the  southeast  quarter  of 
section  19  (12  N.,  9  W.).  Tliis  is  called  good  gravel.  It  is  rather 
coarse  in  some  places,  containing  many  large  stones  up  to  5  inches 
in  diameter.  There  is  also  considerable  fine  sand.  The  larger 
pebbles  are  of  different  kinds  of  granite  and  of  limestone,  while 
the  finer  grains  are  mainly  of  quartz.  Of  GOO  gravel  stones  ex- 
amined, about  '.>5  per  cent,  were  limestone,  the  remainder  were 
mainly  of  different  kinds  of  granite,  with  a  few  fragments  of 
geodes.  The  limestones  are  usually  solid,  but  they  go  to  pieces 
under  a  crushing  power  that  would  scarcely  affect  the  granite. 

The  Vandalia  Kailway  Company  are  opening  a  gravel  pit  on 
the  southeast  quarter  of  section  3G  (12  N.,  10  W.),  where  they 
have  about  70  acres  of  sand  and  gravel  shown  to  be  more  than  50 
feet  thick.    The  tests  show  a  larger  per  cent,  of  sand  at  a  depth  of 
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50  feet  than  was  found  nearer  the  surface.  On  sections  11,  16, 
16  and  21  (11  N.,  10  W.),  in  the  southern  part  of  Sugar  Creek 
Township,  there  are  at  least  200  acres  of  gravel  from  20  to  30 
feet  thick.  There  aro  no  large  pits,  but  gravel  has  been  taken 
out  at  8  or  10  different  localities  for  making  and  repairing  roads. 
The  material  is  finer  than  that  about  West  Terre  Haute,  but  it 
packs  well  and  makes  a  good  road. 

There  is  gravel  near  the  road  on  the  southeast  of  the  northwest 
of  section  17;  on  the  Eroadhurst  place,  north  half  of  tho  south- 
west quarter  of  section  8,  and  on  the  Barbour  place,  on  the  south- 
east quarter  of  section  5  (12  N.,  0  W.).  These  deposits  do  not 
seem  to  be  very  extensive.  There  is  some  gravel  along  the  valley 
of  Sugar  Creek,  as  on  the  southeast  quai'ter  of  the  northeast  quar- 
ter of  section  23,  and  on  the  northwest  quarter  of  tho  southeast 
quarter  of  section  16  (12  N.,  10  W.).  There  is  also  gravel  on  the 
west  half  of  section  31  (12  K,  9  W.). 

From  section  8  (12  N.,  9  W.)  northerly  along  the  river,  the 
only  deposit  of  workable  gravel  found,  was  in  the  banks  of  Brouil- 
lett's  Creek,  near  the  north  line  of  the  county.  A  pit  has  here 
been  opened  on  the  Guy  Briggs  place,  on  the  soutlieast  quarter 
of  the  northwest  quarter  of  section  4  (13  N.,  9  W.).  It  is  in  the 
bank  of  a  little  creek,  and  shows  a  face  of  10  to  15  feet  of  gravel 
with  2  to  4  feet  of  soil  and  clay.  The  sand  in  the  pit  and  in  the 
creek  bed  appears  to  be  nearly  pure  quartz.  The  coarser  material 
is  largely  of  granite  and  limestone  pebbles,  with  many  rotten 
stones,  pieces  of  coal  nnd  shale,  and  an  occasional  lump  of  boulder 
clay.  This  deposit  extends  easterly  into  the  northeast  quarter  of 
section  4,  and  is  at  least  from  6  to  8  acres  in  extent  and  of  un- 
known dei)tli.  There  are  also  several  acres  of  gravel  on  Fred 
Armstrong's  place,  on  Ihc  northeast  quarter  of  section  3  (13  N., 
9  W.).  On  the  iiplaiids  west  of  tho  river  valley  there  is  practically 
no  bank  gravel. 

Area  East  of  the  Wabash  liiver. 

East  of  the  river  there  is  practically  no  workable  gravel  in  the 
uplands,  and  only  a  fe\^^ small  deposits  along  some  of  the  streams. 
Along  the  bluffs  north  of  Otter,  Honey  and  Prairie  creeks  there 
are  immense  deposits  of  fine  sand  and  many  sand  hills  that  seem 
to  be  sand  dunes,  but  they  contain  no  gravel.     The  sand  and 
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gravel  in  the  big  terrace  in  this  part  of  the  county  is  practically 
inexhaustible.  Only  a  few  good  gravel  pits  have  been  opened, 
and  those  are  in  the  vicinity  of  Terre  Haute.  *  Considerable 
quantities  of  good  sand  and  gravel  have  been  taken  from  the 
banks  and  bed  of  Spring  Creek.  There  is  a  gravel  pit  on  the 
northeast  quarter  of  the  northwest  quarter  of  section  31  (13  N., 
9  W.),  and  2  near  the  railway  on  the  east  half  of  section  13  (13 
N.,  8  W.).  Several  other  small  pits  occur  in  Otter  Creek  Town- 
ship, but  none  of  great  importance. 

In  Harrison  Township  there  are  three  large  gravel  pits  in  tlic 
south  part  of  section  9,  and  an  abandoned  pit  across  the  street 
on  the  northeast  quarter  of  section  16  (12  N.,  9  W.).  There  is 
an  abandoned  pit  along  the  Big  Four  Kailway  in  the  southwest 
quarter  of  section  1,  another  on  the  northeast  quarter  of  section 
2,  and  one  on  the  southwest  quarter  of  section  3,  in  the  banks  of 
Lost  Creek.  The  Vandalia  Railway  has  a  gravel  pit  on  the  south- 
east quarter  of  section  14.  Other  old  pits  occur  on  the  south  half 
of  the  northeast  quarter  of  section  26,  on  the  southeast  quarter  of 
the  southeast  quarter  of  section  27,  on  the  northeast  quarter  of  the 
northeast  quarter  of  section  34,  and  on  the  northeast  quarter  of 
the  southeast  quarter  of  section  33  (12  N".,  9  W.).  There  is  also 
a  pit  along  the  terrace  on  the  northwest  quarter  of  section  33. 

The  Southern  Indiana  Railway  has  a  pit  along  the  edge  of  the 
terrace  on  the  southeast  quarter  of  section  32  (12  N.,  9  W.),  ex- 
tending southerly  into  the  nortlieast  quarter  of  section  5  (11  N., 
9  W.).  There  is  also  a  large  pit  on  the  south  half  of  the  southeast 
quarter  of  section  35  (12  N.,  9  W.),  which  has  supplied  gravel 
for  several  miles  of  road  on  the  uplands  to  the  south  and  cast. 

Farther  south,  in  Prairieton  Township,  there  is  a  great  body  of 
gravel  in  the  southwest  quarter  of  section  34  and  the  southeast 
quarter  of  section  33  (11  N.,  10  W.),  and  on  sections  3,  4  and 
9  (10  N.,  10  W.).  On  section  18  and  the  south  part  of  section  7, 
same  township  and  range,  there  is  a  great  mound  of  gravel,  about 
100  acres  in  extent,  rising  more  than  50  feet  above  low  water  in 
the  river. 

In  the  valley  of  Prairie  Creek,  on  ttie  southwest  quarter  of 
section  26  (10  N.,  10  W.),  is  the  Piety  gravel  pit,  which  has 
furnished  material  for  gravel  roads  both  in  Vigo  and  Sullivan 
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counties.  On  the  other  side  of  the  creek,  on  the  northeast  quarter 
of  the  northeast  quarter  of  section  27,  is  the  Trueblood  gravel  pit. 
There  is  also  a  small  pit  on  the  southeast  quarter  of  section  29. 

The  gravel  on  the  east  side  of  the  river  is  generally  of  excellent 
quality.  The  deposit  on  sections  9  and  16  (12  N.,  9  W.)  is  quite 
coarse  like  that  in  the  Eailway  pits  at  West  Terre  Haute.  In  the 
other  pits  the  material  is  of  finer  grain  with  very  few  large 
pebbles. 

CLAY  COUNTY. 

Area  in  square  miles 357 

Population  in  1900 34,285 

Miles  of  public  roads 800 

Miles  of  Improved  roads 218 

Percentage  of  roads  improved 27.2 

Miles  Improved  with  gravel 186 

Miles  improved  witli  crushed  stone 32 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Average  original  cost  of  stone  roads  per  mile $2,500 

Total  original  cost  of  improved  roads $452,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $100 

Miles  of  improved  roads  (gravel)  built  in  1905 8 

Miles  of  improved  roads(  stone)  -built  in  1905 21 

Miles  of  improved  roads  (gravel)  contracted  for  1906 25 

First  improved  roads  built 1892 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 75 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Jacob  Luther,  County  Commissioner 

Clay  County,  in  the  western  part  of  Indiana,  is  bounded  on  the 
north  by  Parke  County,  on  the  west  by  Vigo  and  Sullivan  coun- 
ties, on  the  south  by  Greene,  and  on  the  east  by  Owen  and  Put- 
nam counties.  It  is  80  miles  lon<2:  from  north  to  south  and  from 
10  to  16  miles  wido.  The  northern  portion  is  drained  by  the 
branches  of  Otter  Creek  into  the  Wabash,  and  the  southern  por- 
tion by  Eel  River  and  its  branches  into  White  River.  There  is 
some  broken  country  along  the  creeks  in  the  northwest,  also  along 
Croy's  Creek  in  the  southeast,  but  in  general  the  surface  is  quite 
uniform,  the  general  elevation  being  between  550  and  675  feet 
above  tide.  Wliile  the  surface  is  generally  uniform,  drillings  for 
coal  and  mining  operations  show  that  the  bed  rock  has  been  deeply 

41— Geology. 
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eroded  and  is  furrowed  by  wide,  deep  channels  with  interv^ening 
ridges. 

Prof.  G.  H.  Ashley,  in  the  Report  of  the  State  Geologist  for 
1898,  page  520,  says:  "Some  of  these  hidden  channels  have  been 
revealed  by  mining  operations  or  the  drill.  Thus,  near  Carbon, 
section  5  (13  N.,  6  W.),  three  old  channels  exist,  running  south- 
west, one  passing  a  short  distance  east  of  the  Litchfield  shaft,  the 
other  two,  some  100  feet  or  so  broad,  crossing  the  property  of 
Eureka  No.  2  sliaft,  cutting  out  the  upper  coal.  South  of  Carbon 
drillings  are  reported  to  have  revealed  a  broad  channel  crossing 
section  7  (18  N.,  6  W.),  and  running  south  on  the  top  of  the 
hill  west  of  Otter  Creek,  then  still  south  to  the  west  of  Brazil,  then 
turning  and  passing  south  to  Turner,  section  11  (12  N.,  7  W.), 
and  going  west  into  Vigo  County.  In  like  manner  these  old  val- 
leys have  been  met  in  all  parts  of  the  county."  These  preglacial 
channels  often  contain  deposits  of  sand  and  gravel. 

Clay  Coimty  has  about  220  miles  of  improved  roads;  about  160 
miles  improved  with  gravel,  20  miles  with  broken  stone,  and  alx)ut 
40  miles  with  broken  stone  as  a  foundation  and  gravel  as  a  top 
dressing.  The  county  is  divided  into  11  townships  varying  greatly 
in  size. 

Dick  Johnson  Toimship. 

This  township  lies  in  the  extreme  northwest,  being  a  part  of 
township  13  north,  range  6  west  The  improved  roads  of  this 
township  in  the  main  were  built  of  gravel  taken  from  the  Leach- 
man  gravel  pit  on  the  southeast  quarter  of  section  12  (13  N.,  7 
W.).  This  gravel  seems  to  be  in  a  preglacial  channel,  perhaps 
the  one  spoken  of  bv  Prof.  Ashley  as  running  southerly  from  Car- 
bon. Mr.  Leachnian  says:  "My  neighbors,  east  and  west,  have 
coal  at  the  same  level  I  have  a  bed  of  sand  and  gravel."  Wells, 
drillings  and  mining  shafts  show  the  deposit  to  be  at  least  100 
acres  in  extent,  with  a  thickness  of  10  to  50  feet.  This  deposit  is 
opene<l  along  the  bed  of  a  little  stream,  where  the  gravel  is  covered 
with  only  from  3  to  5  feet  of  soil  and  clay,  but  outside  this  valley 
the  soil  and  clay  coveriiig  is  from  15  to  30  feet  thick.  In  general 
the  water  stands  alxnit  at  the  surface  of  the  sand  and  gravel. 

Mr.  Leachmaii  has  installed  a  pump  throwing  an  eight-inch 
stream  of  water,  sand  and  gravel.     This  material  is  screened  into 


ROAD  MATERIALS  OF  CT^Y  COUNTY.  643 

two  grades,  a  fine  sand  and  a  good  gravel  of  rather  small  grain. 
The  sand  is  composed  mainly  of  quartz  grains,  while  the  gravel  is 
largely  of  different  kinds  of  granitic  pebbles,  with  a  large  number 
of  limestones.  This  material  makes  good  roads  and  wears  well. 
In  this  deposit  I  found  no  rotten  or  disintegrating  pebbles,  all 
being  of  good  quality. 

There  are  other  deposits  of  sand  and  gravel  in  this  township, 
but  like  the  greater  part  of  the  Loachman  deposit,  the  material  is 
covered  so  deep  with  soil  and  clay  that  it  can  not  be  worked  with 
profit.  Some  gravel  is  foimd  in  tlie  beds  of  the  streams,  but  it  is 
seldom  of  good  quality,  and  is  not  much  used. 

Vdn  Buren  Township, 

Van  Buren  is  the  northeast  township  of  the  county,  and  in- 
cludes the  greater  part  of  township  13  north,  range  6  west.  In 
this  township  are  located  the  towns  of  Carbon,  Cardonia,  Har- 
mony, Knightsville,  Benwood  and  others.  The  improved  roads 
in  this  township  have  been  made  for  the  most  part  of  gravel  found 
on  sections  8,  10  and  11  (13  K,  6  W.). 

The  Lamb  gravel  pit,  on  the  southeast  quarter  of  section  11, 
about  four  miles  north  from  Harmony,  has  supplied  most  of  this 
gravel.  There  seems  to  be  a  large  deposit  of  good  road  material 
in  this  locality,  but  T  could  get  no  definite  idea  as  to  its  depth  or 
area.  The  gravel  is  somewhat  yellowish  in  crJor  and  contains 
some  rotten  pebbles,  due  to  oxidation.  It  makes  a  fairly  good 
road,  but  does  not  wear  as  long  as  some  other  gravels.  The  pit 
was  not  open  for  use  in  the  season  of  1005,  and  the  investigation 
was  therefore  not  verv  satisfactor\\ 

The  McQueen  gravel  pit,  on  th(^  northeast  of  the  southwest  of 
section  10  (13  N.,  0  W.),  and  the  l)ell  gravel  pit,  on  the  south- 
east of  the  northwest,  of  the  same  section,  are  in  a  deposit  of  what 
seems  to  be  a  goo<l  road  material.  It  is  at  least  0  to  8  acres  in 
extent  and  8  to  15  feet  thick.  About  5  miles  of  road  have  Ixien 
improved  with  gravel  from  these  j)its.  The  roads  are  fairly  good 
and  the  materinl  wears  well.  In  general,  this  material  is  covere<l 
with  from  3  to  5  feet  of  soil  and  clav. 

The  Charles  Ormo  ])it,  on  the  northwest  quarter  of  the  northeast 
quarter  of  section  8  (13  X.,  G  W.),  is  in  a  deposit  several  acres  in 
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extent^  and  from  3  to  12  feet  in  tbickne^.  The  deposit  is  opened 
along  the  bed  of  a  little  stream,  where  it  is  covered  with  from 
1  to  3  feet  of  soil  and  clay.  The  pit  was  opened  in  August,  1905. 
Water  was  reached  about  1  foot  below  the  surface  of  the  gravel. 
A  horse-power  pump  lowered  the  water  about  4  feet,  so  that  about 
5  feet  of  gravel  could  be  worked.  The  material  is  a  clean  gray  or 
bluish  gray  gravel,  becoming  lighter  when  exposed  to  the  sun  on 
the  road.  As  a  whole  it  is  rather  fine,  with  more  sand  than  gravel. 
The  larger  pebbles  are  granite  and  limestone,  with  occasionally 
one  of  quartz,  while  the  sand  is  mainly  of  quartz  grains.  The 
material  seems  to  be  about  like  that  in  the  Leachman  pit,  about  3 
miles  farther  west.  It  packs  well  and  promises  much  as  a  road 
material. 

Brazil  Tovmship. 

Brazil  Township  is  2V^  miles  square  in  the  south  part  of  town- 
ship 13  north,  and  partly  in  range  6  and  partly  in  range  7  west 
There  are  no  workable  gravel  deposits  in  this  township.  Its  roads 
have  been  improved  mainly  with  gravel  shipped  in  from  West 
Terre  Haute,  in  Vigo  County.  Some  material  for  street  improve- 
ment in  the  city  of  Brazil,  came  from  the  Summit  Grove  gravel 
pits  in  Vermillion  County. 

Posey  Township. 

This  corresponds  to  township  12  north,  range  7  west.  There 
is  practically  no  workable  gravel  in  this  township  and  no  rock 
available  for  road  purposes.  Some  roads  have  been  improved  with 
gravel  shipped  from  West  Terre  Haute,  Vigo  County. 

Jackson   Tonmship. 

This  corresponds  lo  township  12  north,  range  6  west.  There 
is  practically  no  available  road  material  in  this  township.  Some 
roads  in  the  western  part  of  the  township  have  been  improved  with 
gravel  from  West  Terre  Haute,  while  some  in  the  eastern  portion 
were  built  of  gravel  from  the  Trester  pit  in  Putnam  County. 

Cass  Tovmship. 

This  township,  consisting  of  12  sections  east  of  the  southern 
portion  of  Jackson  Township,  lias  but  little  road  material.     Some 
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roads  were  improved  with  gravel  from  the  Trester  pit.  Later, 
some  new  roads  have  been  built  and  old  ones  repaired  with  gravel 
taken  at  various  places  from  the  bed  of  Eel  River  above  Bowling 
Green. 

Wasliinqtoii  Tonmsliip. 

This  township,  south  of  Jackson  and  Cass,  has  some  gravel  in 
the  beds  of  Eel  River  and  its  tributaries.  Some  roads  were  im- 
proved with  gravel  from  the  Trester  pit,  but  gravel  for  repair 
work  was  taken  from  the  bed  of  Eol  River,  while  some  roads  have 
been  improved  with  river  gravel,  which  seems  to  be  good  road 
material. 

Sugar  Ridge  Toumship. 

This  township,  lying  west  of  Washington,  has  no  available  road 
material.  The  sand  bars  in  Eel  River  along  its  southern  border 
do  not  contain  good  road  material.  Some  roads  in  this  township 
have  been  improved  with  gravel  from  West  Torre  Haute. 

Perry  Toumship. 

This  township,  adjoining  Vigo  County  in  townships  10  and  11 
north,  has  no  available  road  material  and  practically  no  improved 
roads. 

Lewis  Toumship, 

This  is  the  southwest  township  of  Clay  County.  There  is  prac- 
tically no  available  gravel  in  this  township.  Some  roads  have 
been  improved  with  gravel  from  West  Terre  Haute.  Others  have 
been  improved  with  broken  sand  rook  about  8  inches  thick,  covered 
with  about  4  inches  of  gravel,  from  West  Terre  Haute.  The  stone 
was  quarried  on  Mr.  Barrett\s  farm,  section  20  (9  N.,  7  W.),  and 
on  the  Harris  land,  section  20  (10  N.,  7  W.). 

Jlarriso-n  Township. 

This  township,  tlic  southeast  portion  of  Clay  County,  is  12 
miles  long  from  north  to  south,  extending  through  townships  9  and 
10  north.  In  this  area  considerable  road  has  been  improved  with 
river  gravel,  which  is  said  to  make  fairly  good  road  material. 
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Some  roads  have  been  improved  with  rock  and  gravel,  as  follows : 
Broken  sand  rock  about  6  inches,  covered  with  river  gravel  about 
6  inches.  This  combination  is  said  to  make  good  roads,  but  their 
durability  is  questionable.  The  rock  for  these  roads  is  quarried 
on  the  Cooprider  place  about  2  miles  southwest  of  Clay  City. 


SULLIVAN  COUNT\^ 

Area  In  square  miles 440 

Population  In  1900 20,005 

Miles  of  public  roads 974 

Miles  of  improved  roads 332 

Percentage  of  roads  Improved 34.1 

Miles  Improved  with  gravel 272 

Miles  Improved  with  crushed  stone 00 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Average  original  cost  of  stone  roads  per  mile $3,200 

Total  original  cost  of  improved  roads $844,023 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Miles  of  improved  roads  (gravel)  built  in  1906 22 

Miles  of  Improved  roads  (stone)  built  in  1905 30 

First  improved  roads  built 18I>5 

Satisfaction  of  farmers  with  Investment  In  improved  roads — 

"As  a  rule  good" 
Authority K.  B.  Russell,  County  Auditor 

Sullivan  Couiitv  borders  on  the  Wabash  River  and  is  bounded 
on  the  north  by  Vi^o  County,  on  the  west  by  Illinois,  on  the  south 
by  Knox  County,  and  on  the  east  bv  Greene  and  Clav  counties. 
It  is  24  miles  in  lenp^th  from  nortli  to  south  and  has  an  average 
width  of  alxmt  IS  miles.  The  greater  part  of  the  county  is 
drained  into  the  Wabash  through  Thurman's  and  Busseron  creeks. 
The  southeastern  ])ortion  of  the  county  drains  into  White  River. 
The  surface  is  generally  level.  Some  broken  country  lies  along  the 
streams,  but  the  bluffs  arc  not  more  than  from  25  to  75  feet  high, 
and  the  valleys  are  wide.  AlK>ut  one-fifth  of  the  area  is  floo<l 
plain  and  terrace. 

The  Wabash  flows  along  the  bluff  at  Narrows,  on  section  25 
(0  X.,  11  W.),  and  again  at  Merom,  on  sections  7  and  18  (8  X.. 
10  W.),  thus  cutting  the  flood  plain  and  terrace  into  three  por- 
tions Above  ^lerom  thev  are  from  one  to  three  miles  wide  and  the 
terrac(^  is  quit^e  sandy.  BehAv  Merom  they  arc  from  2  to  4  miles 
wide  and  the  terrace  is  made  up  more  largely  of  gravel.     There 
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is  sandstone  at  the  Narrows,  and  at  Merom  the  sandstone  bluff  is 
about  170  feet  high.  Good  sandstone  outcrops  at  several  places 
in  the  county. 

Sullivan  County  has  about  250  miles  of  improved  roads  and 
about  80  miles  in  process  of  construction.  Of  the  new  roads, 
about  50  miles  are  l)eing  made  of  stone,  the  balance  of  gravel. 
Some  of  the  stone  comes  from  Thornton,  near  Chicago,  some  from 
Spencer,  some  from  Bedford  and  some  from  local  quarries.  The 
gravel  is,  in  general,  from  local  pita. 

Fairhanhs  Toitmship, 

Fairbanks,  the  northwestern  township  of  the  county,  consists  of 
floo<l  plain,  terrace  and  upland.  There  is  an  abimdance  of  sand 
in  the  terrace,  the  gravel  occurring  in  isolated  localities.  The 
pits  furnishing  gravel  for  improving  roads  in  this  township  are 
Hunt's  pit,  on  section  (> ;  Bowen's  pit,  on  section  7 ;  Bostick's  pit, 
on  the  north  half  of  section  19,  all  in  township  0  north,  10  west, 
and  Parker's  pit,  near  the  Bostick  pit.  In  addition,  some  gravel  is 
obtained  from  the  Piety  and  TruebhxKl  pits,  in  Vigo  County.  In 
general,  this  gravel  is  of  good  quality,  but  rather  fine  for  first-class 
road  material. 

Thunnan  Township, 

This  townshi])  borders  on  the  river  south  of  Fairbanks.  The 
surface  is  much  as  in  Fairbanks  Township.  The  pits  furnishing 
gravel  for  this  township  are  T^owlin's  T>it,  on  the  northwest  quarter 
of  section  23 ;  Gray's  pit,  on  the  northeast  quarter  of  section  23, 
and  Monk's  pit,  on  the  southeast  quarter  of  the  northwest  quarter 
of  14  (S  N.,  11  W.).  This  gravel  is  said  to  be  very  good  road 
material. 

GUI  Toumship. 

Gill  Township  borders  on  the  river,  but  the  flo<^l  ])lain  is  not  as 
wide  as  in  Tlnirinan  Township.  Below  ^[(»roni  the  terrace  for 
some  distance  is  near  tlie  river.  Boads  liave  lK}en  built  witli 
gravel  from  Woods'  pit  and  from  \]w  Niles  pit,  both  near  ^Eerom 
Station,  on  the  southeast  of  the  southeast  of  section  20  (7  N.,  10 
W.).  The  Meroni  Gravel  (Vnn])any's  pit,  on  tlie  south  half  of  sec- 
tion 20,  has  furnished  large  <juantities  of  gravel  for  local  use, 
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and  from  it  large  quantities  have  been  shipped.  The  pits  about 
Merom  Station  have  from  20  to  30  feet  of  gravel  down  to  water, 
with  very  little  soil  and  clay.  The  deposit  extends  to  the  river  and 
the  gravel  company  is  pumping  gravel  from  the  bed  of  the  river. 
Considerable  gravel  has  been  taken  from  two  pits  on  the  Funk 
land,  on  section  10  (6  N.,  10  W.).  Sand  and  gravel  are  abundant 
in  Gill  Township,  but  good  road  material  occurs  at  irregular 
intervals. 

Haddon  Township. 

This  township  is  somewhat  irregular  in  form,  having  only  about 
two  and  a  half  miles  of  river  front.  The  gravel  and  sand  terrace 
extends  from  Gill  Township  across  Haddon  into  Knox  Coimty, 
but  the  Wolf  pit,  on  section  25  (6  I*f.,  10  W.),  is  the  only  one 
of  importance  that  has  been  opened  in  the  township.  The  roads 
have  been  made  mainly  from  the  Funk  pits  and  the  Wolf  pit,  and 
of  gravel  from  Emison,  in  Knox  Coimty. 

II (wi  ilton  To  u'nship. 

Sullivan,  the  county  seat,  is  located  in  this  township.  There 
are  about  17  miles  of  gravel  and  seven  miles  of  stone  roads  within 
its  bounds.  The  gravel  came  from  the  pit&  in  Gill  Township,  and 
from  Emison,  in  Knox  County.  The  stone  Ciiine  from  Spencer, 
Owen  County,  and  from  Thornton,  near  Chicago.  There  is  no 
gravel  and  no  stone  in  the  township  available  for  roads. 

Curry  Toivnship. 

There  is  practically  no  good  road  material  in  this  township. 
The  roads  have  been  improved  mainly  with  gravel  from  the  Piety 
pit  in  Vi^o  County,  while  some  came  from   Emison,   in   Knox 

Countv. 

ft 

Jackson,  Cass  and  Jefferson  townships,  comprising  the  eastern 
portion  of  Sullivan  County,  have  no  available  gravel.  The  gravel 
used  came  from  Merom  Station,  in  Gill  Township,  or  from  Emi- 
son. Some  stone  road  has  been  made  of  material  from  Spencer 
or  Thornton.  Some  native  rock  has  been  used,  but  in  general  it  is 
not  of  very  good  quality. 
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KNOX  COUNTY. 

Area  in  square  miles 510 

Population  in  1900 32,746 

Miles  of  public  roads 580 

Miles  of  improved  roads 264 

Percentage  of  roads  improved 45.5 

Miles  improved  with  gravel 200 

Miles  improved  with  crushed  stone 64 

Average  original  cost  of  gravel  roads  per  mile $1,800 

Average  original  cost  of  stone  roads  per  mile $2,000 

Total  original  cost  of  improved  roads $488,000 

Miles  of  improved  roads  (gravel)  built  in  1905 35 

Miles  of  improved  roads  (stone)  built  in  1905 5 

Miles  of  improved  road  (gravel)  contracted  for  1906 40 

First  improved  roads  built 1900 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

''Many  are  of  the  opinion  that  better  roads  should  be  built  for  the 

money,  as  the  cost  for  repairs  is  already  large,  though  none  of  the 

roads  have  been  built  five  years." 
Authority T.  H.  Adams 

Knox  County  lies  south  of  Sullivan,  and  is  bounded  on  the 
west  by  the  Wabash  Kiver,  and  on  the  south  and  east  by  White 
River.  It  is  very  irregular  in  outline,  having  an  area  of  about 
510  square  miles.  The  surface  is  generally  level  or  gently  undu- 
lating, with  some  broken  country  in  the  northeast.  Lying  be- 
tween the  two  rivers,  the  slopes  are  short  and  gentle,  so  that  no 
large  streams  occur.  Along  the  rivers  the  Hood  plain  is  from  one 
to  three  miles  wide.  Along  the  Wabash  there  is  considerable 
gravel  teiTace,  but  there  is  very  little  gravel  in  the  valley  of  White 
River. 

A  large  portion  of  Knox  County  was  settled  before  the  adop- 
tion of  the  rectangular  system  of  survey,  so  that  a  portion  of 
the  county  is  divided  into  sections,  while  other  portions  are  di- 
vided into  surveys  and  donations,  the  dividing  lines,  in  most 
cases,  nmning  northeast-southwest  and  northwest-southeast,  though 
in  some  cases  they  are  irregular. 

Biissero72  To  w  nsh  ip. 

This  township  is  in  the  northwest  part  of  the  county.  There 
is  a  great  Ixxly  of  sand  and  gravel  in  its  area,  the  sand  largely 
predominating.     Gravel  occurs  in  workable  quantities  on  sections 


648  EEPORT    OF   STATE   GEOLOGIST. 

and  from  it  large  quantities  have  been  shipped.  The  pits  about 
Merom  Station  have  from  20  to  30  feet  of  gravel  down  to  water, 
with  very  little  soil  and  clay.  The  deposit  extends  to  the  river  and 
the  gravel  company  is  pumping  gravel  from  the  bed  of  the  river. 
Considerable  gravel  has  been  taken  from  two  pits  on  the  Funk 
land,  on  section  10  (6  N.,  10  W.).  Sand  and  gravel  are  abundant 
in  Gill  Township,  but  good  road  material  occurs  at  irregular 
intervals. 

Haddon  Township. 

This  township  is  somewhat  irregular  in  form,  having  only  about 
two  and  a  half  miles  of  river  front.  The  gravel  and  sand  terrace 
extends  from  Gill  Township  across  Haddon  into  Knox  County, 
but  the  Wolf  pit,  on  section  25  (6  N.,  10  W.),  is  the  only  one 
of  importance  that  has  been  opened  in  the  township.  The  roads 
have  been  made  mainly  from  the  Fimk  pits  and  the  Wolf  pit^  and 
of  gravel  from  Emison,  in  Knox  County. 

Ileum  ilton  To  umship. 

Sullivan,  the  county  seat,  is  located  in  this  township.  There 
are  about  17  miles  of  gravel  and  seven  miles  of  stone  roads  within 
its  bounds.  The  gi-avel  came  from  the  pit&  in  Gill  Township,  and 
from  Emison,  in  Knox  County.  The  stone  Ciiine  from  Spencer, 
Owen  County,  and  from  Thornton,  near  Chicago.  There  is  no 
gravel  and  no  stone  in  the  township  available  for  roads. 

Curry  Township, 

There  is  practically  no  good  road  material  in  this  township. 
The  roads  have  been  improved  mainly  with  gravel  from  the  Piety 
pit  in  Vigo  County,  while  some  came  from  Emison,  in  Knox 
County. 

Jackson,  Cass  and  Jefferson  townships,  comprising  the  eastern 
portion  of  Sullivan  County,  have  no  available  gravel.  The  gravel 
used  came  from  Merom  Station,  in  Gill  Township,  or  from  Emi- 
son. Some  stone  road  has  been  made  of  material  from  Spencer 
or  Thornton.  Some  native  rock  has  been  used,  but  in  general  it  is 
not  of  very  good  quality. 
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KNOX  COUNTY. 

Area  iu  square  miles 510 

Population  in  1900 32J46 

MUes  of  public  roads 580 

Miles  of  improved  roads 264 

Percentage  of  roads  improved 45.5 

Miles  improved  with  gravel 200 

Miles  improved  with  crushed  stone 04 

Average  original  cost  of  gravel  roads  per  mile ^ $1,800 

Average  original  cost  of  stone  roads  per  mile $2,000 

Total  original  cost  of  improved  roads $488,000 

Miles  of  improved  roads  (gravel)  built  in  1905 35 

Miles  of  improved  roads  (stone)  built  in  1905 5 

Miles  of  improved  road  (gravel)  contracted  for  1900 40 

First  improved  roads  built 1900 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

''Many  are  of  the  opinion  that  better  roads  should  be  built  for  the 

money,  as  the  cost  for  repairs  is  already  large,  though  none  of  the 

roads  have  been  built  five  years.'* 
Authority T.  H.  Adams 

Knox  Coiiiitv  lies  south  of  Sullivan,  and  is  bounded  on  the 
west  by  the  Wabash  Kiver,  and  on  the  south  and  east  by  White 
River.  It  is  very  irregular  in  outline,  having  an  area  of  about 
510  square  miles.  The  surface  is  generally  level  or  gently  undu- 
lating, with  sonic  broken  country  in  the  northeast.  Lying  be- 
tween the  two  rivers,  the  slopes  are  short  and  gentle,  so  that  no 
large  streams  occur.  Along  the  rivers  the  flood  plain  is  from  one 
to  three  miles  wide.  Along  the  Wabash  there  is  considerable 
gravel  terrace,  ])ut  I  hero  is  very  little  gravel  in  the  valley  of  White 
River. 

A  large  portion  (»f  Knox  (Vanity  was  settled  before  the  adop- 
tion of  the  rectangular  hystem  of  survey,  so  that  a  portion  of 
the  county  is  divided  into  i^ections,  while  otlicr  portions  are  di- 
vided into  surveys  and  donations,  the  dividing  lines,  in  most 
cases,  running  northeiist-southwost.  and  northwest-soulheast,  though 
in  some  cases  tliey  are  irregular. 

Busseron  Township, 

This  township  is  in  the  nortliwcst  part  of  tlie  county.  There 
is  a  great  body  of  sand  and  gravel  in  its  area,  the  sand  largely 
predominating.     Gravel  occurs  in  workable  (piantities  on  sections 
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11,  12,  13,  14,  23,  24,  25,  26,  35  and  36  (4  N.,  10  W.),  and  on 
donation  210  between  sections  13  and  24;  also  on  sections  2,  11 
and  13,  and  on  donations  204,  205,  209,  211,  and  on  other  land 
along  the  ditch  and  railway  in  township  3  north,  range  10  west 

On  donation  204  the  Terre  Haute  &  Evansville  Railway  Com- 
pany have  a  large  gravel  pit  The  A.  Pfafflin  Gravel  Com- 
pany are  working  the  pit  They  pump  the  material  and  screen 
it  to  suit  the  purchaser.  They  can  furnish  from  300  to  350  cubic 
yards  of  screened  gravel  per  day.  As  ordinarily  screened,  about 
half  the  deposit  is  sand,  which  is  of  excellent  quality,  being 
nearly  pure  quartz.  The  screened  material  consists  mainly  of 
granite  and  limestone  pebbles,  and  has  a  good  reputation  as  a 
road  material. 

Several  pits  of  small  size  have  been  opened  on  the  tracts  of 
land  mentioned  alwve,  for  local  purposes,  but  none  are  of  much 
importance.  The  railway  pit  is  about  two  miles  southerly  from 
Emison,  and  the  gravel  is  generally  known  as  Emison  gravel.  Dr. 
Orman's  pit,  Purcell's  pit  and  the  Grand  Crossing  pit  are  located 
two  to  three  miles  west  and  north  of  Emison. 

Washington  Toionship. 

This  township  has  a  frontage  of  about  two  and  a  half  miles  on 
the  river  and  extends  easterly  alK>ut  eight  miles.  There  is  some 
flood  plain  along  the  river  and  a  little  terrace  material,  but  in 
general  the  surface  is  clay.  There  is  practically  no  gravel  nor 
stone  in  the  township  available  for  road  making.  The  improved 
roads  within  its  bounds  are  made  of  gravel  from  the  railway  pit, 
near  Emison. 

Vincennes  Toumship, 

This  townshij)  is  about  14  miles  long  from  north  to  south,  in- 
cluding all  of  townships  2  and  3  north,  with  alx)ut  two  miles  of 
tx>wnship  1.  Tt  has  a  river  frontage  of  at  least  25  milcvS.  In  the 
north  the  r<x*k  bluff  at  old  Fort  Knox  is  washed  bv  the  river,  and 
for  a  mile  or  so  there  is  no  flood  plain  nor  terrace. 

Thi-eo  and  a  half  miles  south  of  the  "Old  Fort"  is  the  citv  of 
Vincennes.  Tt  stands  on  a  terrace  of  sand  and  gravel  that,  in 
the  north,  rises  from  30  to  40  feet  above  low  water,  diminishing 
in  elevation  toward  the  south.     Gravel  is  abundant     Lanalian  & 
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O'Donnol  have  a  large  pit  in  the  edge  of  the  terrace  on  the  west, 
where  there  is  20  to  25  feet  of  gravel  down  to  ground  water.  This 
company  has  another  pit  in  the  north  part  of  the  city,  near  the 
edge  of  the  terrace,  and  the  city  of  Vincennes  has.  a  gravel  pit  in 
the  same  neighborhood.  O'Donnel.  has  two  pits  near  the  rail- 
way south  of  the  city.  One  of  these  Mr.  O'Donnel  calls  a  sand 
pit,  the  sand  making  up  four  parts  and  the  gravel  one  part.  The 
other,  which  he  calls  a  gravel  pit,  is  composed  of  four  parts  gravel 
and  sand  one  part.  The  material  is  much  alike  in  these  pits. 
The  sand  is  nearly  pure  quartz  and  good  for  plastering  or  con- 
crete work,  while  the  coarser  material  makes  good  roads.  The 
O'Donnel  gravel  pit  shows  from  6  to  8  feet  of  gravel  to  water,  and 
he  has  pumped  the  material  to  a  depth  of  17  feet  below  water 
level.  At  least  ten  miles  of  road  have  been  built  from  this  pit, 
besides  large  quantities  of  gravel  that  have  been  used  for  im- 
proving the  streets,  of  the  city.  There  is  a  gravel  pit  near  the  coal 
mine  in  the  eastern  part  of  the  city,  and  others  in  the  south  in 
the  neighborhood  of  O'Donnel's  pit. 

South  of  Vincennes,  along  the  terrace,  there  are  several  small 
gravel  pits.  Those  are  the  Brevoort  pit,  the  Whitehead  pit,  o^med 
by  the  township,  and  the  Vieke  pit,  about  five  miles  south  of  the 
city.  The  county  also  has  a  pit  on  the  Dicksbury  road,  about 
two  miles  south  of  the  city.  The  township  is  well  supplied  with 
gravel,  but  there  is  not  much  improved  road  south  of  the  city. 

Declcer  Toiunship, 

This  townshij)  is  in  the  southwostern  part  of  the  county.  It 
has  the  Wabash  on  the  west  and  White  TJivcr  on  the  south  and 
east.  There  is  considerable  sand  and  gi*avel  in  the  township,  but 
no  pits  of  importance  have  been  opened.  Practically  no  roads 
in  this  township  have  l>oen  improved  with  either  gravel  or  stone. 

Johnson  Tonmship. 

This  township  lies  south  and  east  of  Vincennes  Township.  In 
general  it  has  quite  a  imiform  surface.  There  is  plenty  of  sand 
and  clay,  but  no  gravel  or  stone  that  is  available  for  road  building. 
The  roads  in  contemplation  are  to  be  built  of  imported  gravel. 
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Harrison  Township. 

This  township  is  in  the  southeastern  portion  of  the  county. 
It  has  no  bank  gravel  and  no  available  stone  for  road  building. 
There  is  some  gravel  in  sand  bars  along  the  river,  but  it  is  not 
called  good  road  material.  There  are  practically  no  improved 
roads  in  this  township. 

Palmyra  Totonship. 

This  township  lies  east  of  the  northern  part  of  Vincennes 
Township.  It  has  no  gravel  and  no  stone  available  for  road  build- 
ing. The  improved  roads  in  its  area  have  been  made  of  gravel 
from  Emison  or  from  Illinois,  brought  in  by  the  B.  &  O.  S.  W. 
Railway. 

Steen  Toumsliip. 

This  township,  lying  east  of  Palmyra,  has  no  good  road  ma- 
terial except  what  may  be  found  in  sand  bars  along  White  River. 
Some  roads  have  been  improved  with  gravel  from  Emison  or 
from  Illinois. 

Vigo  Tovmship. 

This  township  extends  from  Steen  northeasterly  along  the  river 
to  the  north  line  of  the  county.  It  has  about  t35  miles  of  road 
improved  with  stone,  mainly  from  Spencer,  Owen  County,  quar- 
ries. About  three  miles  of  road  were  improved  with  stone  from 
local  quan'ies.  The  quality  of  the  latter  appears  to  be  good,  but 
the  beds  are  thin  and  the  stripping  heavy,  so  that  it  probably  can 
not  be  worked  at  a  profit.  There  is  no  g.avel  except  a  little  in 
the  river  sand  bars. 

Weidner  Township. 

^         .  .      . 

This  township  lies  along  the  north  lino  of  the  county,  between 

Busseron  and  Vigo  townships.       There  is  practically  no  gravel 

within  its  area.     It  has  22  miles  of  road  improved  with  broken 

stone.     About  ten   miles  were  improved  with   stone  from   local 

quarries,  and  the  balance  with  imported  stone. 
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The  most  extensive  local  quarry  is  on  section  21  (4  N.,  8  W.),' 
owned  by  Gustave  Stoelting,  a  section  of  which  shows — 

Section  of  Quarry  on  Stwlthuj  Farm. 

Feet. 

1.  Soil  and  clay 3  to  (J 

2.  Shale  rock  2 

3.  Hard  limestone    4 

The  limestone  makes  good  road  material,  but,  as  worked,  it  costs 
more  than  imported  stone.  There  arc  several  outcrops  of  this 
rock  in  the  township,  but  in  no  case  does  it  occur  in  such  form  as 
to  promise  that  it  might  be  quarried  with  profit. 


Section   X. 

THE  ROADS  AND  ROAD  MATERIALS  OF  A  PORTION 

OF  CENTRAL  INDIANA* 

Embracing  the  Counties  of  Putnam,  Hendricks,  Marion, 

Morgan,  Johnson  and  Shelby. 


By  E.  J.  Cable. 


The  territory  covered  in  tbis  reiX)rt  includes  a  strip  of  country 
in  the  central  part  of  Indiana,  extending  from  near  the  eastern 
to  near  die  western  border  of  the  State. 

!N^EEi)  OF  Road  Improvement. 

A  careful  examination  of  the  roads  in  the  various  counties 
worked  reveals  the  fact  that  there  are  many  miles  of  unimproved 
roads,  as  well  as  many  that  have  been  improved  that  need  remod- 
eling. Some  counties,  though  well  supplied  with  good  road  mate- 
rials, have  not  made  the  advancement  in  improvement  made  by 
others  not  so  well  supplied  with  the  necessary  materials.  This  is 
probably  due  to  the  lack  of  the  right  kind  of  feeling  with  regard 
to  the  matter,  or  to  the  indifference  of  the  farmers,  to  whom  the 
question  of  good  roads  should  appeal  with  great  force.  Many 
farmers  do  not  stop  to  think  or  reason  that  the  value  of  their  prop- 
ertv  is  raised  or  lowered  in  accordance  with  the  conditions  of  the 
roads  of  the  conmumity.  The  American  people  of  today,  and 
especially  the  farmer,  is  quite  particular  a?  to  the  hoiise  he  lives 
in,  the  manner  of  vehicle  he  uses,  the  style  and  breed  of  horses 
ho  drives,  but  is  quite  indifferent  of  tlie  animals'  feelings  when 
he  forces  them  to  draw  a  load  of  produce  to  market,  over  roads 
so  deep  with  mud  that  the  animal  sinks  in  to  the  knees  at  every 
step.  A  country  with  goc»d  roads  is  always  a  prosperous  one  and 
one  that  holds  high  rank  among  the  nations  of  the  world.  The 
counties  leading  in  road  improvement  are  Marion,  Putnam  and 
Johnson. 

(656) 
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The  writer  was  strongly  impressed  with  the  fact  that  in  counties 
where  road  improvement  has  been  made  and  is  being  made,  it  has 
enhanced  the  value  of  land  to  the  extent  of  ten  and  fifteen  dollars 
an  acre.  When  good  roads  have  become  universal  through  the 
country,  the  land  that  is  now  farthest  from  the  market  will  bring 
a  much  higher  price  than  the  same  land  will  now  bring  with  the 
roads  unimproved.  Availability  of  markets  will  then  not  be  a 
serious  problem. 

Materials  Used  for  Road  Improvement. 

The  materials  used  for  road  improvement  in  these  areas  are 
gravel  and  limestone.  Gravel  is  the  one  most  extensively  used, 
as  limestone  is  not  available  in  all  the  counties,  and  if  used  must 
be  shipped  in  from  counties  that  have  it  This  is  being  done  in 
several  of  the  counties  worked,  where  gravel  is  a  scarce  article. 

Gravel. 

The  gravel  of  the  region  covered  occurs  in  various  topographi- 
cal positions.  In  some  of  the  counties  it  occurs  in  kames  and 
eskers,  associated  with  the  terminal  moraine  or  with  the  recessional 
moraine,  while  in  others  it  occurs  in  flood  plains  of  streams,  in 
bluffs  along  the  river  or  smaller  streams,  while  in  still  others  it  is 
found  in  local  pockets  of  the  ground  moraine,  in  pockets  in  old 
valleys  and  as  valley  trains  and  flood  plain  terraces. 

The  gravel  deposited  by  fluvial  action  may  easily  be  determined 
by  its  peculiar  stratification.  The  fluvial  deposits  make  up  by 
far  the  larger  per  cent  of  gravel  deposits  of  economic  impor- 
tance. 

Next  to  those  of  fluvial  deposit  are  those  of  glacial  deposition. 
These  deposits  are  likewise  easily  determined  by  their  peculiar 
stratification  and  character  of  material.  In  many  cases  the  origin 
of  a  large  percentage  of  these  deposits  is  the  weathering  of  the 
country  rock  by  oxidation,  chemical  reactions,  temperature  changes 
and  stream  erosion,  together  with  glacial  erosion. 

There  are  some  lacustrine  deposits  found  in  the  western  part  of 
Morgan  County,  but  they  are  of  little  value  for  road  purposes,  as 
the  gravel  is  too  sandy.  These  deposits  make  up  but  a  very  small 
part  of  the  gravel  of  economic  importance. 
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Quality  of  Oravel. — The  quality  of  the  gravel  is  determined  by 
the  composition,  the  oxidation  that  it  has  undergone,  the  size  of 
the  pebbles  and  the  cementing  principle.  Often  large  deposits 
are  of  little  value,  because  of  poor  cementing  qualities,  or  because 
the  pebbles  are  too  small,  or  of  too  soft  a  material.  In  other 
places,  especially  in  counties  where  the  Mitchell  limestone  out- 
crops, many  of  the  deposits  are  of  little  value  because  of  the  large 
percentage  of  such  limestone. 

Availability  of  Grwvel. — The  workable  deposits  are  not  in  all 
cases  so  located  as  to  be  of  the  greatest  advantage.  In  many  cases 
the  deposits  are  small  in  amount  of  good  gravel.  Such  is  the 
case  where  we  have  small  pockets  in  the  groimd  moraine  or  pockets 
in  the  river  valley.  In  other  cases  we  have  fairly  good  deposits 
in  areas  where  gravel  is  scarce,  but  the  gravel  is  covered  so  deeply 
that  it  is  very  difficult  to  get  at.  In  this  case  the  expense  of  get- 
ting the  gravel  out  of  the  pit  is  great  It  often  happens  that 
gravel  occurring  along  the  river  in  the  old  flood  plain,  or  a  valley 
train,  can  not  be  quarried  because  of  interference  of  ground  water. 
In  such  cases  the  gravel  must  be  dipped  or  pumped.  This  means 
that  the  expense  per  yard  is  trebled.  In  many  cases  the  problem 
of  transportation  enters  into  the  question  of  availability.  Often 
the  deposit  is  of  little  value  because  of  the  distance  the  material 
must  be  hauled,  or  is  so  located  as  to  be  almost  impossible  to 
get  to. 

Limestone. 

The  problem  of  suitable  limestone  is  not  an  eassy  one,  as  lime- 
stone does  not  outcrop  in  all  the  coimties.  Limestone  of  workable 
quality  outcrops  in  Putnam,  Af organ  and  Shelby  counties. 

Morgan  Coimty  is  especially  rich  in  good  limestone  in  the  south- 
western part,  in  Ray  Township.  The  central  and  southern  parts 
of  Putnam  County  have  unlimited  amounts  of  good  stone.  In  this 
county  several  crushers  are  at  work  supplying  stone  to  the  county 
and  to  other  distant  points  in  the  State  and  outside  the  State. 

Some  stone  outcrops  in  Shelby  County  along  the  Big  Flatrock 
Kiver.  In  every  ease  the  limestone  outcrops  along  the  stream's 
bluff  or  is  found  in  the  stream's  bed. 

Since  some  counties  are  well  supplied  with  gravel  and  others 
well  supplied  with  stone,  the  cost  of  road  improvement  will  largely 

42— Oeoloffy. 
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depend  upon  the  material  used.  The  average  coet  of  road  im- 
provement with  stone  is  $2,000  per  mile,  while  the  average  cost  for 
gravel  is  but  $1,000  per  mile. 

The  average  wearing  quality  of  the  two  materials  was  care- 
fully noted,  and  it  was  found  that  a  road  properly  graveled  would 
wear  at  least  five  years  without  further  improvement,  while  those 
of  stone  required  some  repair  work  within  the  same  time.  This 
was  probably  due  to  the  fact  that  the  road  was  not  properly  built 
in  the  first  place,  or  else  poor  stone  had  been  used. 

The  gravel  deposits  of  the  counties  worked  will  now  be  de- 
scribed. Each  county  is  worked  out  very  carefully  with  regard 
to  both  limestone  and  gravel  deposits,  sections  of  the  pits  and  quar- 
ries having  been  taken.  With  each  county  is  a  map  of  the  same 
showing  the  distribution  of  the  quarries  and  the  location  of  the 
gravel  deposits. 

PUTNAM  COUNTY. 

Area  In  square  miles 482 

Population   in  1900 21,478 

Miles  of  public  roads 000 

Miles  of  Improved  roads 635 

Percentage  of  roads  Improved 70.5 

Miles  improved  with  gravel 335 

Miles  Improved  with  crushed  stone 300 

Average  original  cost  of  gravel  roads  per  mile $1,500 

Average  original  cost  of  stone  roads  per  mile $2,000 

Total  original  cost  of  improved  roads $1,102,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $40 

Miles  of  Improved  road  (gravel)  built  in  1905 20 

Miles  of  Improved  roads  (stone)  built  in  1905 36 

Miles  of  improved  roads  (gravel)  contracted  for  190(> 12 

Miles  of  improved  roads  (stone)  contracted  for  190<) 6 

First  improved  roads  built 1868 

Proportion  of  improved  roads  built  since  1805  (per  cent.) 65 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"They  are  highly  pleased,  are  wanting  more  improved  roads  and  are 
di8apiK)inted  because  the  law  allows  only  4  per  cent,  the  assessed 
value  of  the  township  to  be  used  for  road  improvement." 
Authority J.  F.  O'Brien.  Rx-County  Surveyor 

The  northern  part  of  Putnam  County  is  comparatively  level, 
wliile  the  southern  is  extremely  rough.  In  the  southern  part,  es- 
pecially in  Cloverdale  Township,  the  drift  capping  the  hills  of 
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Mitchell  limestone,  is  extremely  thin,  and  is  th^  older  of  the  two 
found  in  the  county.  In  the  northern  part  of  the  county  the  drift 
is  much  thicker,  and  limestone  outcrops  along  the  small  streams 
are  not  so  niunerous.  Two  ages  of  drift  are  readily  discernible 
in  Putnam  Coimty.  In  the  north,  the  latest  extends  as  far  south 
as  Greencastle,  the  countv  seat,  then  strikes  off  in  a  southeasterly 
direction. 

Boad  improvement  in  Putnam  County  is  not  a  difficult  one. 
Tliere  is  plenty  of  material,  both  stone  and  gravel,  and  within  easy 
reach  of  imimproved  roads.  At  present  there  is  a  strong  senti- 
ment in  the  county  in  favor  of  good  roads,  and  this  sentiment 
should  result  in  improvement  in  every  part  of  the  county. 

Most  of  the  important  rc>ads  of  Russell,  Franklin,  Jackson,  Mon- 
roe, Floyd,  Marion,  Washington,  Jefferson  and  Greencastle  have 
been  graveled  or  rockf^*].  The  improvement  has  not  been  so  rapid 
in  the  south  central  and  eastern  parts,  owing  to  the  fact  that 
gravel  is  not  plentiful,  and  what  improvement  is  made  must  be 
made  with  crushed  rock.  The  materials  available  in  Putnam 
County  are  gravel  and  limestone. 

Gravkl  Deposits  of  Putnam  County. 

Gravel  deposits  are  plentiful  in  the  following  townships: 
Washington,  ^farioii,  Floyd,  Jackson  and  northwest  Clinton  town- 
ships.    Bar  gravel  is  found  in  Clinton,  Greencastle  and  Madison. 

Clinton  Tomnship. 

Julia  A,  liatcliff  Pit. — Xortheast  quarter  section  7  (16  N.,  5 
W.).  This  pit  is  located  in  the  bluffs  bordering  Raccoon  Creek. 
The  known  depth  of  gravel  is  25  feet,  and  the  circumference  900 
feet. 

iSi'ction  of  Ratcliff  Pit. 

Feet.  Inchet. 

1.  Clay  stripping 4  to    6  

2.  (Jravel  and  clay 6  to  8 

3.  (travel  mixed  witli  fine  layers  of  sand 8  to  10  

4.  Seam  of  clay 1  to    2  

5.  Clean  gravel 6  to    8  

C>.  Hard  blue  till 

The  best  gravel  runs  in  lenses  or  pockets.     It  may  thus  be  ob- 
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tained  free  from  clay  or  dirt  In  size  the  pebbles  average  from 
one-half  to  one-fourth  of  an  inch  in  diameter.  A  great  many 
large  granite  boulders,  as  well  as  pillars  and  masses  of  clay,  are 
found  throughout  the  deposit,  but  not  in  such  quantities  as  to  be 
harmful.  The  gravel  is  interbedded  with  thin  seams  of  sand, 
averaging  from  one-half  to  six  inches  in  thickness. 

The  gravel  is  well  stratified,  and  of  a  grayish  blue  color. 
Quartz,  diabase,  homblendite,  schists  and  basalt  pebbles  predomi- 
nate, while  limestones  are  in  abundance. 

The  deposit  is  oflF  the  main  road  about  one-quarter  of  a  mile, 
but  is  easily  gotten  to,  so  that  the  transportation  is  not  a  difficult 
problem. 

Unlike  so  many  other  pits,  this  pit  is  free  from  water,  so  that 
all  the  gravel  may  be  taken  out  without  extra  expense.  The  strip- 
ping is  the  most  diflicult  part,  as  there  is  from  6  to  8  feet  of  clay 
that  must  be  removed  before  the  gravel  can  be  gotten  at.  Care 
should  be  exercised,  so  that  little  of  the  dirt  gets  into  the  gravel. 
The  price  for  both  township  and  county  purposes  is  7  to  10  cents 
per  yard,  the  owner  stripping  the  ])it  and  keeping  it  in  good 
condition. 

Something  like  five  miles  of  road  have  been  graveled  from  this 
pit.  At  present  the  gravel  hauled  has  been  used  for  repair  work 
onlv.  Roads  examined  where  this  <rravel  has  been  on  for  several 
years  shows  the  gravel  to  be  of  good  wearing  quality.  It  packs 
well  where  the  gravel  has  been  taken  from  the  pit  free  of  dirt, 
making  a  smooth,  even  roadbed. 

Walter  TI.  Sirjler  Deposit. — Southeast  quarter  of  the  southeast 
quarter  of  section  6  (15  X.,  5  W.).  This  deposit  is  located  in  the 
bluffs  along  Raccoon  CVeek.  The  hills  arc  elliptical  in  shape,  in 
every  case  being  covered  with  from  2  feet  to  4  feet  of  clay. 

By  means  of  spade  and  post  auger  T  was  able  to  make  the  fol- 
lowing estimate  as  to  size  of  deposit: 

Depth  of  deposit 20  feet 

Circumference  of  hill 625  feet 

Diameter 200  feet 

The  gravel  is  of  a  grayish  blue  color,  exr^ept  the  upper  8  or 
10  inches,  which  is  highly  oxi/iizcd.  The  pebbles  average  from 
one-fourth  to  one-half  inch  in  size.  Lenses  of  coarse,  bluish  gray 
pand  are  found  throughout  the  deposit. 
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This  deposit  has  not  been  opened  up,  but  can  be  with  very  little 
cost,  as  it  will  be  an  easy  matter  to  dump  the  stripping  in  the 
gullies  below  and  make  a  roadway  out  to  the  main  traveled  road, 
which  is  about  one-fourth  of  a  mile  away. 

BtisseU  Township, 

Bert  Long  Pit. — ^Northeast  quarter  of  the  northeast  quarter  of 
section  15  (16  N.,  5  W.).  This  pit  is  situated  in  the  bluff  bor- 
dering Raccoon  Creek,  and  is  river-deposited  gravel.  The  deposit 
has  been  a  large  one,  but  has  been  extensively  used,  so  that  there 
is  not  more  than  10,000  cubic  yards  left. 

Section  of  Pit  on  Txind  of  Bert  Long, 

Feet,  IncJtes. 

1.  Clay   stripping G  to    8  

2.  Clay  mixed  witli  gravel — oxidized G  to  8 

3.  Sand  and  gravel — sand  interbedded G  to    8  

4.  Clay   2'  

5.  Gravel  with  lenses  of  sand 14  to  IG  

C.  Hard  bluish  clay. 

There  is  a  great  amount  of  sand  and  dirt  in  this  deposit  of 
gravel,  which  can  not  1)0  avoided  because  of  the  difficulty  in  strip- 
ping. The  best  gravel  occurs  in  pockets,  which  are  surrounded 
by  sand.  Sand  is  continuous  throughout  the  deposit,  the  layers 
of  gravel  being  interbedded  between  thin  layers  of  sand.  In  dif- 
ferent parts  of  the  deposit  lenses  of  clay  are  prominent.  The  peb- 
bles are  largely  quartz,  with  limestone  in  abundance.  In  por- 
tions of  the  pit  the  whole  mass  is  cemented  together  by  lime,  thus 
forming  a  conglomerate. 

This  deposit  is  difficult  to  get  at,  being  about  one  to  one  and 
one-half  miles  off  the  main  road.  A  deep  ravine  must  be  crossed, 
and  several  steep  hills  must  be  pulled  up.  The  price  chained 
lx)th  county  and  township  is  10  cents  per  yard. 

Brian  field  Deposit. — Southeast  quarter  of  section  11  (16  N., 
5  W.).  This  deposit  is  located  in  the  bluffs  bordering  a  ravine  of 
Raccoon  Creek.  The  pit  has  been  worked  to  some  extent  and  is 
in  a  long  ridge  bordering  a  flat. 

Section  of  Brumfield  Dejxmi. 

Feet.  fnche*. 

1.  Clay    1  to  2 

2.  Oxidized  gravel  and  clay 6 

3.  Gravel  with  intersected  layer  of  sand 10 
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It  is  impossible  to  get  to  the  bottom  of  the  gravel  on  account  of 
ground  water.  Just  west  of  the  bam  is  a  deposit  of  some  value, 
which  has  not  yet  been  opened. 

This  gravel  is  not  of  the  best  quality.  There  is  a  large  amount 
of  dirt  in  it,  and  a  large  part  of  the  pit  shows  fine  gravel.  There 
is  little  clay  present  Only  the  upper  part  shows  oxidation,  while 
the  larger  part  is  of  a  grayish  blue  color.  The  pebbles  average 
from  one-fourth  to  one-half  inch  in  size.  The  deposit  is  rather 
unfortunately  located,  as  it  is  off  the  road  some  distance,  and  to 
get  to  it  a  rather  hilly  road  must  be  traveled.  Little  stripping 
is  required,  as  the  gravel  comes  very  near  to  the  surface.  But 
very  little  can  be  said  with  regard  to  its  wearing  qualities,  as  it 
has  been  used  but  little  on  the  public  highways. 

Frmk  McGaughey  Pif.— Section  26  (16  K,  5  W.).  This  pit 
is  of  fluvial  origin  and  is  situated  in  the  bluff  bordering  Raccoon 
Creek.  It  is  one  of  the  largest  and  best  deposits  in  Russell  Town- 
ship, the  estimated  amount  present  being  20,000  cubic  yards. 

As  the  deposit  is  located  right  on  the  main  traveled  road,  it 
is  very  easy  to  get  to  it,  and  thus  the  pit  is  more  valuable.  Not 
only  is  the  deposit  well  located,  but  it  is  so  near  the  surface  that 
little  stripping  is  required.  The  bluff  bordering  the  old  flood 
plain  of  Raccoon  Creek  is  about  60  feet  high,  so  that  no  inter- 
ference is  experienced  with  ground  water. 

Section  of  McGauyhey  Pit, 

Feet.  Inches. 

1.  Clay  and  soil 1  to  1^ 

2.  Clayey  gravel G 

3.  Gravel  InterboiUled  with  thiu  layers  of  sand 30 

Since  little  stripping  is  required  and  the  gravel  itself  is  free 
from  dirt,  it  is  of  excellent  quality.  The  average  size  of  the  peb- 
bles is  one-half  inch.  There  are  pockets  where  much  coarser 
gravel  may  be  had.  The  color  is  a  light  grayish  blue.  About  75 
per  cent,  of  the  pebbles  arc  quartz,  with  some  limestone  and  other 
rocks.  There  is  enough  limestone  to  form  a  go<xl  cement.  The 
owner  strips  the  pit,  and  receives  15  cents  per  cubic  yard  for  all 
gravel  hauled  out. 

Since  this  pit  has  been  opened  for  a  short  time,  but  few  miles 
have  been  graveled,  but  roads  examined  where  this  gravel  has  been 
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used  show  it  to  be  a  material  that  packs  well  and  suffers  little 
abrasion  bj  traffic. 

Molly  Crodian  Pit. — Southwest  quarter  of  secticm  23  (16  N., 
5  W.).  This  deposit  is  a  long,  narrow  tongue-like  hiU,  about  one- 
fourth  of  a  mile  in  length,  50  to  75  feet  wide,  and  20  to  25  feet 
high.  Bj  prospecting  along  this  ridge,  gravel  was  found  run- 
ning its  entire  length. 

Section  of  Crodian  Pit. 

/  eei.  Ineka. 

1.  Blackish  soU  6  to    8 

2.  Yellowish  clay   12  to  18 

3.  Gravelly   clay 6 

4.  Gravel  interbedded  with  layers  of  sand 10  to  12  

5.  Boulder  clay. 

This  gravel  is  not  of  a  good  quality,  because  there  is  too  much 
sand  and  clay  mixed  with  it.  There  is  about  40  per  cent  of  dirt 
and  sand  present  The  gravel  is  of  a  dark,  grayish  color,  very 
small,  averaging  one-fourth  inch  in  diameter.  Little  of  this  ma- 
terial is  being  placed  on  the  road,  as  the  McGaughey  pit  is  close  by. 

J.  IF.  Sviherlin  Deposit. — Northeast  quarter  of  section  26  (16 
N.,  5  W.).  This  deposit  outcrops  on  the  side  of  a  steep  bluff 
bordering  the  old,  wide  flood  plain  of  Raccoon  Creek,  and  is  of 
fluvial  origin. 

The  height  of  the  hill  is  about  60  feet.  By  boring  down  into 
the  side  of  the  hill  it  was  found  that  the  gravel  extended  back  into 
the  hill  200  or  300  feet,  with  a  vertical  depth  of  30  feet  to  bottom 
of  cliff.  A  well  dug  some  distance  away  from  the  bluff,  on  the 
flat,  showed  gravel  below  the  water  table.  The  deposit  is  a  large 
one  and  of  excellent  quality. 

The  deposit  is  right  on  the  main  traveled  road  and  but  a  short 
distance  from  unimproved  roads,  and  is  therefore  easily  gotten  at. 
As  the  gravel  outcrops  at  the  bottom  of  the  hill,  little  stripping  is 
necessary.     The  deposit  can  easily  be  opened  when  necessary. 

The  gravel  is  of  a  grayish  color,  is  free  from  clay  and  dirt,  and 
is  of  good  size.  Xumerous  boulders  are  present  throughout  the 
deposit,  the  predominating  type  being  those  of  granite.  The 
gravel  is  largely  made  up  of  quartz,  with  quite  a  percentage  of 
good-sized,   flat  limestone  pebbles. 
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Franklin  Township. 

This  township  has  no  pit  gravel.  The  southwestern  part  is 
supplied  with  gravel  from  the  beds  of  South  and  North  Eamp 
creeks.  Gravel  is  also  hauled  from  Jackson  and  Russell  town- 
ships. 

All  of  the  important  roads  of  the  township  have  been  graveled. 

Jackson  Tovmshij), 

Charles  Johnson  Pit. — Southeast  quarter  of  section  20  (16  N., 
3  W.).  This  deposit  is  located  in  a  high  tongue-like  hill  border- 
ing Walnut  Creek.     It  is  probably  of  fluvial  origin. 

Length  of  hill : 300  feet 

Width  of  hill 60  feet 

Depth  of  hill 30  feet 

Section  of  Old  Pit,  South  Side. 

Feet.  JncheH. 

1.  Clay   2  to    4  

2.  Fine  gravel,  mostly  sand 1  to  li  

3.  Coarse  gravel  with  thin  layer  of  sand 2  to    4  

4.  Boulder  clay,  occurring  in  lenses 1  to  li  

6.  Coarse  gravel  5  to    G  

6.  Gravel  interbedded  with  tine  layers  of  sand •         8  to  12 

7.  Gravel  for  unknown  depths. 

Section,  North  Side. 

Feet. 

1.  Clay   3  to    6 

2.  Fine  sand  1  to  1^ 

3.  Gravel  with  very  thin  layers  of  sand 10  to  15 

4.  Boulder  clay. 

The  gravel  is  of  a  bluish  gray  color,  is  free  from  dirt  and  clay, 
as  the  clay  occurs  in  pillars  or  lenses  and  can  easily  be  separated. 
The  gravel  is  well  stratified,  dipping  from  the  north  to  the  south, 
side,  in  the  southeast  direction.  The  size  varies  in  different  parts 
of  the  pit  In  some  parts  coarse  material  may  be  had,  while  in 
others  finer  may  l>e  obtained. 

This  deposit  is  located  right  on  a  main  traveled  road.  Not 
all  of  the  best  gravel  can  be  gotten,  as  water  interferes  after  a 
certain  depth  has  l)een  reached.     A  rod  was  run  down  in  the  water 
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and  it  was  found  that  excellent  gravel  is  below  the  ground-water 
level. 

This  pit  has  been  opened  nine  years,  and  from  5  to  8  miles 
have  been  graveled  from  the  pit,  some  gravel  having  been  hauled 
into  Franklin  Township,  Montgomery  County.  One  road  exam- 
ined, where  the  gravel  had  been  on  for  eight  years,  showed  the 
road  to  still  be  in  good  condition.  Little  repairing  was  needed. 
The  gravel  packs  well  and  wears  little,  making  a  hard,  smootli 
roadbed.  The  pit  is  stripped  and  kept  open  by  the  owner,  so 
that  both  the  township  and  county  pay  15  cents  per  yard. 

A  new  deposit  not  yet  opened  was  located  a  short  distance  north 
of  the  old  one.  This  can  easily  be  opened  up,  as  little  stripping 
is  necessary,  the  gravel  outcropping  at  surface  of  the  hill. 

Height  of  hill 30  feet 

Width  of  hill 60  feet 

Length  of  hill 150  feet 

William  Allen  Pii, — Southwest  quarter  of  section  16  (16  N.,  3 
W.).  This  deposit  is  located  in  the  banks  of  a  small  stream  trib- 
utary to  tlie  Big  Walnut  Creek  and  is  of  fluvial  origin.  There 
are  three  openings,  with  an  estimated  content  of  10,000  cubic 
yards.  *  ,    ! 

This  deposit  is  oflF  the  road  about  three-quarters  of  a  mile,  and 
is  rather  difficult  to  get  at,  as  it  necessitates  a  pull  over  several 
steep  hills. 

Section  of  Allen  Pit, 

Feet. 

1.  Clay  stripping 1  to    4 

2.  Fine  sand 1  to  li 

3.  Stratified  gravel  and  sand 10  to  12 

4.  Boulder  clay. 

The  gravel  is  of  a  grayish  color,  and  free  from  dirt.  Clay  oc- 
curs throughout  the  deposit  in  the  forms  of  lenses  or  pillars.  As 
a  whole  the  gravel  is  rather  fine,  and  contains  a  great  deal  of 
sand.  There  is  too  much  sand  to  make  the  gravel  the  best  for 
road  purposes.  The  j)it  is  stripped  and  kept  open  by  the  owner, 
who  charges  both  county  and  township  15  cents  per  yard  for  the 
gravel. 
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Floyd  Township. 

Big  Four  Raihvay  Pit, — ^Northwest  quarter  section  34  (15  N., 
3  W.).  This  deposit  is  but  a  part  of  a  long  ridge  that  extends 
in  a  northeast-soutlnvest  direction  through  sections  34,  27,  23,  14 
and  11  in  the  east  central  part  of  Floyd  Township.  This  ridge 
is  not  continuous  throughout  all  these  sections,  but  is  in  places 
disconnected.  It  is  of  glacial  origin.  The  ridge  in  sections  11 
and  14  is  very  prominent,  reaching  a  height  of  from  75  to  100 
feet  It  is  in  one  place  more  than  150  feet  wide,  and  in  many 
places  the  gravel  outcrops  at  the  top. 

It  is  difficult  to  make  an  estimate  of  the  amount  of  gravel,  as 
all  the  hill  is  underlain  with  it.  This  pit  was  opened  by  the 
Big  Four  Railroad  years  ago.  A  large  portion  of  the  road  built 
between  Indianapolis  and  Terre  Haute  in  1870  was  graveled  from 
this  pit. 

Section  of  Hig  Four  Pit. 

Feet.  tncKea, 

1.  Clay    2  to    G  

2.  Clayey  gravel  oxidized G  to  8 

3.  Cross  bedded  gi'uvel  and  sand 20  to  30  

The  gravel  is  quite  free  from  dirt  and  clay,  is  of  a  bluish  gray 
color,  and  in  sections  of  the  pit  rather  coarse.  Almost  any  degree 
of  fineness  may  he  had.  On  the  north  side  of  the  pit  toward  the 
west  end,  the  gravel  is  cemented  together  by  lime,  so  that  a 
morainic  conglomerate  is  forme<l.  To  the  extreme  west  end  of  the 
deposit  may  be  found  very  fine  sand,  of  a  very  light  gray  color, 
free  from  dirt  or  clay.  There  arc  few  large  stones  present.  The 
gravel  is  largely  quartz,  although  considerable  limestone  is  present. 
It  is  now  sold  for  road  purposes,  the  raihvay  no  longer  using  the 
pit. 

The  Loyd  Camnhell  Deposit  is  located  in  the  same  section  as 
the  above.  This  dejKxsit  is  just  op|K)site  the  Big  Four  pit  but  has 
not  been  opened.  It  is  in  the  form  of  a  long  ridge-like  hill — prob- 
ably a  kame. 

Length  of  Hill 2,000  feet 

Width  of  hill 150  feet 

Height 50  feet 
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The  gravel  is  of  excellent  quality,  of  a  light  gray  color,  and  is 
free  from  dirt  and  clay.  The  average  size  of  the  pebbles  is  one- 
half  inch. 

Andrew  Lewis  Deposit. — Section  34  (15  X.,  3  W.).  This  de- 
posit is  a  part  of  the  same  ridge  just  mentioned.  The  owner  has 
not  yet  opened  the  pit  as  there  are  a  number  of  pits  close  by. 

Robert  Underwood  Pit. — ^Northeast  quarter  of  southwest  quar- 
ter of  section  23  (15  N.,  3  W.).  This  deposit  is  of  glacial  origin, 
being  a  long,  high,  narrow  tongue-like  ridge. 

.Length  of  ridge 1,500  feet 

Width  of  ridge 100  feet 

Height 60  feet 

This  pit  is  off  the  road  some  distance  but  is  easily  gotten  to. 
The  pit  has  been  opened  right  on  top  of  the  ridge  so  that  no 
stripping  is  necessary,  as  the  gravel  outcrops  at  the  surface. 

This  is  probably  one  of  the  best  pits  in  this  part  of  the  town- 
ship. The  gravel  is  of  a  light  gray  color,  free  from  dirt  and 
rather  coarse.  It  averages  about  one-half  inch  in  diameter,  and  is 
largely  quartz.  Roads  examined  where  this  gravel  has  been  on 
for  two  years  prove  it  to  be  of  good  quality,  in  that  it  packs  well 
and  wears  through  slowly.  The  gravel  is  sold  to  both  county  and 
township  for  10  cents  yer  yard.  This  pit  has  been  opened  for 
several  years. 

F.  M.  Chatham's  Pit. — Northeast  quarter  of  southwest  quarter 
section  14  (15  N.,  3  W.).  In  topographic  position  this  deposit 
is  the  same  as  the  former.  It  is  but  a  continuation  of  the  same 
ridge,  known  in  this  vicinity  as  *^gravel  ridge."  The  supply  is 
sufficient  to  gravel  many  miles  of  road. 

Length  of  ridge 600  feet 

Width 100  feet 

Depth   20  feet 


Section  of  Chnt/mm  Pit. 

Feet. 

1.  Clay    1  to    4 

2.  Gravel  with  pockets  of  clay 1  to  I4 

3.  Gravel  with  thin  layers  of  sand  and  lenses  of  clay 12  to  14 

4.  Boulder  clay. 
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This  pit  is  located  right  on  the  road  and  is  close  to  unimproved 
roads.  The  gravel  is  of  a  grayish  blue  color  and  is  quite  free  from 
dirt  and  clay.  Throughout  the  deposit  occur  immense  granite 
bowlders.  The  gravel  is  coated  with  a  thin  film  of  clay  so  that 
when  placed  on  the  road  it  packs  and  makes  a  smooth  bed.  When 
placed  on  the  road  with  little  sand  it  makes  an  excellent  road  bed. 

The  owner  being  interested  in  good  roads  has  stripped  the  pit, 
keeping  it  in  good  order,  and  charges  7  cents  per  yard  and  even  as 
low  as  5  cents  per  yard.  A  large  amount  of  gravel  has  been 
hauled  from  this  pit  into  Hendricks  County. 

Jacob  Micluiels  Pit. — Central  part  of  section  8  (15  N.,  3  W.). 
This  deposit  is  in  the  steep  bluff  along  Big  Walnut  Creek.  It  is 
of  fluvial  origin  and  well  stratified.  It  occurs  up  about  80  feet 
from  the  present  river  level. 

The  following  measurements  were  made  after  careful  pros- 
pecting : 

length 450  feet 

Width 50  feet 

Depth   15  feet 

Section  of  Jacob  Michaels  Pit, 

Feet. 

1.  Clay    1  to  li 

2.  Oxidized  gravel  and  clay 1 

3.  Gravel  interbedded  with  thin  seams  of  sand 12 

4.  Boulder  clay. 

This  deposit  is  located  right  on  the  road  just  before  crossing 
the  bridge  across  Big  Walnut.  It  is  within  one  mile  of  unim- 
proved roads,  is  easily  gotten  at  and  should  be  of  value.  The 
gravel  is  of  good  quality  and  makes  excellent  roads.  The  pit 
has  been  opened  for  four  years  and  about  500  yards  have  been 
hauled  out  yearly.  The  owner  strips  the  gravel  and  sells  it  to  the 
township  at  10  cents  per  load. 

John  S.  Michaels  Pit. — A  deposit  of  six  or  more  acres  is  located 
about  a  quarter  of  a  mile  west  of  the  pit  last  described,  on  the 
land  of  John  S.  Michaels,  Mrs.  Sarah  Rice  and  the  Powers  heirs. 
The  pit  as  opened  shows  the  gi'avel  to  be  16  feet  thick  above  ground 
water,  with  a  necessary  stripping  of  about  two  and  a  half  feet. 
The  gravel  is  of  excellent  quality.     It  does  not  cave,  but  stands 
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perpendicular  in  the  bank  when  the  pit  is  opened,  and  can  not  be 
dislodged  except  by  the  use  of  the  pick.  It  packs  quickly  and 
firmly  when  placed  on  the  roads  and  has  been  used  for  15  or  more 
years. 

The  "Fish-line"  road  to  the  southwest  was  partly  built  of  it, 
and  it  has  been  used  for  repairing  roads  five  miles  southwest,  one 
and  one-half  miles  east  and  two  miles  north.  About  one  per  cent, 
of  the  deposit  is  composed  of  large  boulders,  which  have  to  be 
thrown  aside. 

Kaleb  Richardson. — Southwest  quarter  section  9  (15  N.,  3  W.). 
Here  is  a  good  sized  deposit  which  has  not  been  opened  up.  The 
gravel  is  of  good  quality,  and  could  be  used  on  the  new  road 
about  one-half  mile  to  the  west,  which  is  not  graveled. 

Marion  Toumskip. 

The  northern  part  of  Marion  is  well  supplied  with  gravel,  but 
little  could  be  located  in  the  southern  part.  Some  gravel  is  ob- 
tained from  the  Ix^d  of  Deer  Creek  and  its  branches.  In  the 
northern  part  of  the  township  the  morainic  ridge  so  prominent 
in  Floyd  township  and  so  rich  in  gravel,  begins  to  fade  out,  and 
almost  fades  out  in  section  20.  More  or  less  gravel  is  found  in 
parts  of  this  ridge. 

Charley  Boiu-nmn,  Pit, — West  half  northwest  quarter  section  15 
(14  N.,  3  W.).  This  deposit  is  located  in  a  long  ridge-like  hill, 
which  is  associated  with  the  morainic  ridge.     The  hill  is  a  kame. 

Length  of  ridge  with  workable  gravel 400  feet 

Width  of  ridge  with  workable  gravel 150  feet 

T)ej)th  of  gravel 30  feet 

Section  of  Bowman  Pit, 

Pcet. 

1.  Clay  soil  stripping 3  to  5 

2.  Brownish  red  sand  and  gravel 1 

3.  Stratified  sand  and  gravel  with  pillars  of  cemented  gravel 5 

4.  Coarse  stratified  gravel  with  little  sand 12 

5.  Gravel  and  sand,  with  sand  in  lenses 10 

G.  Layer  of  gravel  with  numerous  granite  boulders 2 

This  deposit  contains  excellent  gravel  for  r(>ad  work.  The 
gravel  has  varying  degrees  of  coarseness,  tlio  largest  pebbles  aver- 
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aging  one  inch  in  diameter.  The  color  is  light  gray  below  and 
a  brownish  red  above.  It  is  quite  free  from  clay  and  dirt,  but  in 
parts  of  the  pit  contains  large  amounts  of  sand.  The  pebbles 
are  largely  quartz,  hornblendite,  basalts,  schists,  and  diorites,  with 
some  limestone  and  chert. 

This  pit  has  been  opened  for  thirteen  years.  A  large  amount 
of  gravel  from  it  has  been  placed  upon  the  National  road.  The 
pit  is  located  right  on  the  public  road,  is  easily  gotten  to  and 
worked.  The  bottom  of  the  gravel  can  not  be  reached,  since  a 
large  amount  of  the  lower  portions  of  the  gravel  is  below  ground 
water.  The  deposit  is  well  located  with  reference  to  unimproved 
roads.  Mr.  Bo^vman  strips  the  pit  and  keeps  it  in  good  shape, 
charging  10  cents  per  yard  for  gravel. 

Deposit  in  Sections  10  and  3, — A  large  deposit  occurs  just  north 
of  the  school  house  in  section  3.  Here  is  a  long  ridge  which  is 
underlain  with  gravel.  The  deposit  has  not  been  opened,  as  the 
Big  Four  pit  is  located  just  to  the  north. 

M.  Martin  Do-posit. — Southeast  quarter  section  31  (14  N.,  3 
W.).     This  deposit  is  located  in  the  hills  bordering  Deer  Creek. 

Length  of  hill  bearing  gravel 300  feet 

Width  of  hill  bearing  gravel 100  feet 

Depth  of  gravel 15  feet 

The  color  is  of  a  light  gray  below  and  a  dark  reddish  above. 
A  large  amount  of  sand  is  associated  with  the  gravel,  there  being 
only  small  pockets  or  lenses  free  from  sand. 

This  deposit  is  located  right  on  the  public  road  and  close  to 
unimproved  roads.  Tliere  arc  several  hills  close  to  the  one  opened, 
that  have  not  Ix^on  o])eiied.  The  ownier  strips  the  pit  and  sells  the 
gravel  to  the  county  and  township  at  the  rate  of  10  cents  per  yard. 

Grcencastle  Toicnship. 

There  is  little  gravel  in  Greencastle  Township,  save  that  found 
in  the  beds  of  streams.  The  township  is  underlain  with  lime- 
stone. Some  gravel  was  l(X»ated  in  the  southeastern  part  of  the 
township. 

Montgomery  PU. — Southoast  quarter  section  ^C)  (14  N.,  4  W.). 
The  deposit  is  located  in  the  hills  bordering  Deer  Creek.     There 
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is  a  sufficiency  of  gravel  here  to  gravel  eight  or  ten  miles  of 
road,  but  the  gi*avel  is  rather  sandy  and  not  of  good  quality. 

Washingtom'  Tavmship. 

This  township  is  well  supplied  with  gravel  in  the  southern  and 
eastern  parts.     In  the  northern  part  bar  gravel  is  largely  used. 

Joseph  Hutchinson . — Northwest  quarter  southwest  quarter  sec- 
tion 11  (13  N.,  6  W.).  The  gravel  here  occurs  in  an  old  cutoff 
of  Big  Walnut  Creek. 

Length  of  abandoned  channel 200  feet 

Width  of  abandoned  channel 30  feet 

Depth  of  gravel 12  feet 

The  gravel  is  coarse,  the  pebbles  averaging  in  size  1  to  11/^ 
inches  in  diameter.  Little  dirt  is  present  with  the  gravel.  It 
is  sold  to  the  county  and  township  at  the  rate  of  15  cents  per  yard. 

J.  Trester  Deposit, — Southeast  quarter  section  8  (12  N.,  5  W.). 
The  deposit  here  occurs  in  a  long  ridge  like  hill,  bordering  a  tribu- 
tary stream  to  Deer  Creek. 

Length  of  gravel  bearing  ridge 1,500  feet 

Width  of  gravel  bearing  ridge 100  feet 

Depth  of  gravel 40  feet 

This  pit  contains  the  best  quality  of  gravel  in  the  township. 
The  gravel  is  of  a  light  gray  color,  free  from  clay  and  dirt,  is 
coarse  throughout,  except  in  places  where  pockets  or  lenses  of 
sand  occur.  The  pebbles  are  largely  quartz,  diorite,  diabase,  with 
numerous  limestone  pebbles  and  few  sandstone. 

The  deposit  is  so  located  that  it  is  easily  gotten  to,  the  pit  being 
off  the  road  about  Vi  niile.  Little  stripoing  is  required,  and  the 
entire  deposit  may  be  worked  without  interference  of  ground 
water. 

The  gravel  wears  well  and  is  resistant  to  traffic.  It  cements 
well,  making  a  smooth  road  bed.  A  road,  upon  which  gravel  from 
this  pit  has  been  used  3  years,  was  examined  and  foimd  to  be  in 
excellent  shape.  The  pit  is  stripped  and  kept  in  good  condition 
by  the  owner,  who  charges  the  coimty  and  township  10  cents  per 
vard. 
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Henry  Bameti  Pit — ^Northeast  quarter  section  34  (12  N.,  5 
W.).  The  deposit  is  located  in  a  high  bluflF  bordering  a  tributary 
of  Big  Walnut.    The  gravel  outcrops  on  the  side  bluff. 

This  is  a  large  deposit,  capable  of  graveling  20  miles  of  road. 

Length  of  gravel  bearing  hill. 500  feet 

Width  of  gravel  bearing  hill 125  feet 

Depth  of  gravel 30  feet 

Section  of  Bamelt  Pit. 

Fett.  Incha, 

1.  Clayey  soil  stripping 2  to  3 

2.  Reddish  brown  gravel  and  clay 8 

3.  Gravel  and  sand  rather  coarse 8 

4.  Gravel  and  sand  rather  sandy 5 

5.  Stratified  gravel  and  sand  erossbeddcd 15 

6.  Blue  tiU  at  bottom. 

The  gravel  is  a  bluish  gray  color,  is  free  from  clay  and  dirt, 
and  is  of  all  degrees  of  coai*seness.  The  pebbles  are  largely 
quartz,  diabase,  and  diorite,  with  a  large  percentage  of  limestone. 

The  deposit  is  located  right  on  the  public  highway,  is  easily 
gotten  to  and  easily  worked.  All  of  the  gravel  may  be  worked, 
as  it  is  above  ground  water.  The  gravel  is  sold  to  the  town- 
ship and  county  for  10  cx^nts  per  yard. 

/.  Raab  Pit. — Southwest  quarter  section  8  (13  N.,  5  W.). 
This  deposit  is  located  alonp:  a  tributary  stream  of  Big  Walnut. 

Length  of  hill 150  feet 

Width  of  hill 75  feet 

Depth  of  gravel 30  feet 

Srrtiojt  of  Raah  Pi(. 

Fret.  Inche». 

1.  Clayey  gravel  stripping 2  to  3 

2.  Reddish  brown  gravel 8 

3.  Coarse  stratified  gravel  with  some  sand 3 

4.  Stratified  sand  and  gravel 15 

5.  Cross  bedded  sand  and  gravel (J 

0.  Clay  at  bottom. 

The  gravel  is  froe  from  dirt  and  clay,  is  of  a  light  gray  color, 
and  of  different  doi^rces  of  coai*scness.  The  pebbles  average  ^/^ 
to  1  inch  in  thickness.  Coarse  lines  of  gi*avel  often  merge  into 
fine  gravel  and  even  sand. 

43-Oeolof7. 


674  KErORT   OF   STATE    GEOLOGIST. 

The  gravel  when  placed  upon  the  road  cements  well  and  wears 
evenly,  the  pebbles  being  tongh.  Most  of  that  gravel  now  taken 
from  the  pit  is  used  in  the  county  on  the  county  and  township 
roads.  The  pit  is  located  about  ^^  mile  from  the  road,  but  is 
easily  gotten  to  and  close  to  unimproved  roads.  The  gravel  is 
sold  to  the  county  and  township  at  the  rate  of  10  cents  per  yard. 

LiMESTOXE  Deposits  of  Putnam   Couxty. 

Putnam  County  is  well  supplied  with  limestone.  All  of  the 
important  streams  cut  down  to  limestone  rock.  In  certain  por- 
tions of  the  county  covered  with  the  later  drift,  thick  outcrops  are 
not  so  frequent.  The  towTiships  well  supplied  with  limestone 
are  Russell,  Clinton,  Monroe,  Madison,  Greencastle,  Warren, 
Cloverdale  and  Jeffei^on. 

Stone  for  road  purposes  was  being  crushed  in  Warren,  Clover- 
dale,  Marion,  Russell  and  Greencastle  townships.  The  formation 
universally  used  in  the  county  is  the  ilitchell  limestone  of  the 
Mississippian  Epoch. 

J.  D.  Torr  Quarry, — Southeast  quarter  section  25,  Madison 
Township.  The  limestone  outcrops  here  along  the  side  of  a  gully 
tributary  to  Big  Walnut  Creek.  It  is  difficult  to  estimate  the 
area,  as  it  is  covered  with  12  to  14  feet  of  clay.  Several  acres  are 
underlain  with  the  rock. 

The  quarry  is  located  about  3  miles  west  of  Greencastle,  on  a 
switch  of  the  Big  Four  Railway,  so  that  cars  may  be  loaded  di- 
rectly. Tlie  main  traveled  road  runs  close  to  the  quarry,  so  that 
it  is  not  a  difficult  matter  to  haul  stone  on  to  roads  needing 
improvement. 

Strlhn  of  T(n'r  Qnarmf. 

Feet. 

1.  Clay  soil  stripping 12 

2.  IJplit  gray  limestone  in  beds  2  to  4  inches  in  thiclvness 2 

3.  Limestone  in  beds  from  4  to  G  inches  in  thickness 3 

4.  Dense  bluish  limestone  nonfossiliferous 1 

5.  Fine  p^rained,  compact,  bluish  limestone 4 

0.  Dark  blue,  finely  crystalline  limestone G 

7.  Dark  colored,  finely  crystalline,  slightly  fossiliferous  limestone. .  8 

Tests  of  samples  made  in  the  road  halioratory  of  the  U.  S.  De- 
partment of  Agriculture  resulted  as  follows: 
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ResidU  of  Physical  Tents  of  Mitchell  Limestone  from  Quarry  of  J.  D.  Torr,* 

Specific  gravity 2.(;9      French  coefficient  of  wear.  10.34 

Weiglit  per  cu.  ft (lbs.)  1G8.4      Hardness 14 

Water  absorbed  per  cu.  ft. .(lbs.)       .79      Toughness 11 

Per  cent,  of  wear 3.87      Cementing  value — Dry. ...        8 

Wet 24 

**Ratlier  high  resistance  to  wear  for  limestone,  but  rather  low  cement- 
ing value.    Should  give  satisfactory  resu'ts  under  highway  traffic." — Page. 

Samples  of  the  stone  were  analyzed  by  the  chemist  at  the  same 
laboratory,  and  the  chemical  constituents  found  to  be  as  follows: 

AyicUysis  of  Mitr.hell  LimestOf  efrom  Quarnj  of  J.  1),  Torr. 

Per  cffil. 

Alumina  (Al^Oa)  and  iron  o.vide  (Fe.O,) 80 

Lime  (CaO)   53.50 

Insoluble  in  hydrochloric  acid 2.77 

Ix)88  on  ignition 43.00 


Total    100.07 

A  large  amount  of  stone  from  this  quarry  is  used  in  the 
county.  It  is  also  shipped  to  Indianapolis  and  various  points 
in  Illinois. 

The  quarry  is  equipped  with  a  crushing  plant  consisting  of  a 
No.  4  Gates  crusher,  bucket  elevator,  the  stone  being  hauled  from 
the  bottom  of  the  quarry  to  the  crusher  in  small  steel  carriages, 
by  means  of  a  wire  cable  attached  to  a  revolving  iron  cylinder. 
Twelve  to  15  men  are  employed  at  the  average  wages  of  $1.75 
per  day.  The  crusher  is  capable  of  putting  out  300  yards  daily. 
The  output  for  1004  \vas  18,000  yards.  The  crusher  has  been  in 
operation  here  for  a  ])eriod  of  about  25  years.  Another  crusher 
about  ^/4  mile  east  of  Mr.  Torr's  has  a  capacity  of  150  yards 
per  day. 

Several  miles  of  road  have  Ix^cn  improved  with  material  from 
this  quarry.  Tlie  road  leading  from  Okalla  to  Greencastle,  the 
county  seat,  was  built  from  it  in  1902.  Examination  of  this 
road  has  shown  the  stone  to  possess  good  wearing  as  well  as  fair 
cementing  qualities. 

Simpson  McGaufjlirj/  Deposit. — Clinton  Township.  The  lime- 
stone here  outcrops  in  a  blnfF  hordorini!;  a  tributary  of  Little  Wal- 
nut Creek  for  several  hundred  feet  along  the  roadside  and  extends 

*For  standard  of  comparison  see  p.  79. 
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back  several  hundred  feet  under  tiie  hill.    A  well  near  by  the  out- 
crop was  sunk  40  feet  in  limestone. 

The  deposit  of  stone  is  so  located  as  to  be  easily  accessible  to 
all  parts  of  the  township.  It  could  be  easily  worked,  as  there 
would  be  no  need  of  working  a  deep  quarry. 

Section  of  McGnughey  Quarry. 

Feet. 

1.  Clay  soil  stripping 4  to  6 

2.  A  light  colored  limestone,  with  now  and  then  patches  of  yellow- 

ish coloring,  in  beds  2  to  4  inched  in  thickness 3 

3.  Very  fine  grained,  light  colored  limestone,  compact  beds  2  to  6 

Inches  in  thickness 4 

4.  A  dark  gray,  finely  crystalline  limestone,  with  beds  12  to  18 

inches  in  thickness -    6 

5.  Very  fossiliferous,  medium  textured  limestone  at  bottom  near 

stream's  edge.    Numerous  seams  fiUed  with  silica. 

Samples  tested  at  the  road  laboratory  of  the  U.  S.  Depart- 
ment of  Agriculture  gave  the  following  results : 

Results  of  Physical  Tests  of  Mitchell  Limestx)ne  from  McGaughey  Quarry,* 

Specific  gravity 2.63      French  coefficient  of  wear.  8.80 

Weight  per  cu.  ft (lbs.)  165.3      Hardness 10 

Water  absorbed  per  cu.  ft.. (lbs.)     1.53      Toughness 8 

Per  cent,  of  wear 4.50      Cementing  value — Dry 16 

Wet 20 

"Sample  gives  about  the  average  resistance  to  wear  for  limestone. 
Below  average  in  cementing  value.  Should  give  satisfactory  results." — 
Page. 

A  sample  was  analyzed  at  the  same  laboratory  and  showed  the 
following  chemical  constituents :  ' 

Chemical  Annlym  of  Sample  of  Mitchell  Limestone  from  McGaughey  Quarry. 

Per  cent. 

Iron  oxide  (FejO,) Trace 

Lime  (CaO)   55.25 

Magnesia  (MgO)  Trace 

Phosphoric  acid  (PaOJ 54 

Insoluble  in  hydrochloric  acid 85 

I-K>ss  on  ignition 43.31 


Total    99.95 

J.  B.  Hillis  Quarry. — Southeast  quarter  section  22  (14  N.,  4 
W.).     This  quarry,  whicli  is  located  about  y^  ^^^  southeast  of 

♦For  Bluudnrd  of  comparison  see  p.  79. 
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Greencastle,  is  ownod  by  J.  B.  Hillis.  It  has  been  in  operation 
for  several  years.  During  this  period  a  quarry  600  feet  long, 
300  feet  wide,  and  about  30  feet  deep  has  been  made.  It  is 
situated  in  a  little  vallev  of  one  of  the  tributaries  of  Deer  Creek. 

Several  acres  are  underlain  with  limestone.  The  foundation  for 
the  new  court  house  at  Greencastle  rests  upon  the  same  formation, 
the  stone  coming  to  within  6  feet  of  the  surface. 

The  quarry  is  well  located  for  transportation.  The  Vandalia 
R.  R.  haa  built  a  switch  up  to  the  quarry  so  that  the  material  can 
be  loaded  directlv  into  the  car. 

Section  of  IlilUs  Quarry, 

Feet. 

1.  Clayey  soil  stripping 4  to  6 

2.  Thinly  bedded,  light  gray  limestone,  in  places  highly   colored 

with  Iron  oxide 4 

3.  Finely  crystalline,  darlc  gray  limestone,  beds  12  inches  to  18 

Inches  In  thickness 5 

4.  Thinly  bedded,  light  gray  limestone,  beds  6  to  8  inches  thick ...  4 

5.  Thick  bedded,  bluish  gray,  finely  crystalline  limestone G 

G.     light  gray,  slightly  fossiliferons  limestone 8 

7.    Dark  bine,  compact,  fine  grained  limestone  at  bottom. 

The  results  of  tests  made  at  the  IT.  S.  Road  Laboratory  were  as 
follows : 

Resulfjf  of  Physical  Test^i  of  Mitcfiell  Limestone  from  the  Hillis  Quarry.* 

Specific  gravity 2.7      French  coefficient  of  wear.  9.22 

Weight  per  en.  ft (lbs.)  1(58.4      Hardness 4.3 

Water  absorbed  per  cu.  ft.. (lbs.)       .43      Toughness 7 

Per  cent,  of  wear 4.34      Cementing  value — Dry 13 

Wet 22 

"Above  the  average  in  resistance  to  wear  for  limestone,  but  below  in 
cementing  value.  Should  give  satisfactory  results  under  highway  and 
country  road  traffic.*' — Page. 

A  chemical  analysis  of  the  stone  made  at  the  same  laboratory 
showed  results  as  follows: 

Chemicnl  Anah/sis  (tj  Mitrhdl  LfinfK((mf  jr<))n  Ihr  Ifilliif  Quarry. 

Per  cent. 

Alumina  (Al/)^)  55 

Ume  (CaO)   5.^.2 

Insoluble  in  hydrocliloric  acid 12 

Loss  on  ignition    43.40 


Total    99.27 

*For  standard  of  comporison  see  p.  79. 
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Stone  from  this  quarry  is  used  for  roads  in  the  county,  and 
for  railway  ballast  is  shipped  into  Illinois  and  other  points.  Sev- 
eral of  the  streets  at  Greencaatle  have  been  macadamized  with 
stone  from  the  Hiilis  quarry,  and  also  several  miles  of  road  in  the 
eastern  part  of  Greencastle  Township. 

The  crushing  plant  consists  of  a  Ko.  4  Gates  crusher  with 
elevator  and  screen,  and  has  a  capacity  of  150  to  350  yards  per 
day.  Stone  is  elevated  from  the  quarry  to  the  crusher  by  means  of 
little  steel  carriages  operated  by  machinery.  About  20  men  are 
employed  daily. 

Jerry  Clifford  Quarry. — Northwest  quarter  of  the  southeast 
quarter  of  section  32  (16  K,  5  W.),  Kusaell  Township.  The 
limestone  here  outcrops  in  the  bottom  of  a  tributary  stream  of 
Raccoon  Creek.  This  quarry  was  opened  up  in  1904.  It  has  n 
face  of  200  feet,  a  width  of  75,  and  a  depth  of  15  feet. 
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Section  of  Clifford  Quarry. 

Feet. 

1.  Clayey  soil  stripping 2  to  3 

2.  Light-colored,  fine-grained  limestone  in  thin  slabs,  2  to  4  inches; 

in  places  oxidized 2 

3.  Dark  gray,  thin-bedded  limestone,  beds  being  4  to  6  inches 2 

4.  Compact,  darlj  gray,  crystalline  limestone 4 

5.  Fine-grained,  bluish-gray,  slightly  fossillferous  limestone 3 

6.  Dark  blue  limestone  at  bottom,  extremely  hard. 

The  tests  made  of  this  stone  at  the  U.  S.  Road  Laboratory  re- 
sulted as  follows: 

Physical  Testa  of  Mitchell  Limestone  from  Clifford  Quiamj.* 

Specific  gravity 2.G7      French  coeflficient  of  wear.  9.01 

Weight  per  cu.  ft (lbs.)  165.3      Hardness 6 

Water  absorbed  per  cu.  ft. .  (lbs.)       .99      Toughness 9 

Per  cent,  of  wear 4.44      ('ementing  value — Dry 16 

Wet 29 

"Above  the  average  resistance  to  wear  for  limestone.     Only  fair  in 
cementing  value.    Should  give  satisfactory  results." — Page. 

Samples  of  the  stone  analyzed  at  the  same  laboratory  showed 
the  chemical  constituents  to  be  as  follows: 

Chemical  Analysis  of  Mitchell  Limestone  from  Clifford  Quarry. 

Per  cent. 

Alumina  (Al-O,)  and  iron  oxide  (Fe^Oj) 54 

Lime  (CaO)   53.65 

Phosphoric  acid   (P.OJ 16 

Insoluble  in  hydrochloric  acid 4.39 

Loss  on  ignition 41.37 


Total    100.11 

The  crusher  used  at  the  quarry  is  of  the  Gates  type  and  capable 
of  turning  out  100  to  150  yards  per  day.  Twelve  men  are 
employed  to  work  in  the  quarry  and  run  the  cruslicr,  and  five  to 
haul  the  stone  on  the  road. 

Six  miles  of  road  wore  built  from  this  quarry  in  1905.  Where 
the  roadway  is  properly  prradcd  and  drained  the  stone  will  doubt- 
less prove  a  lasting  macadam  material. 

Putnamville  Crusher. — Section  22,  Warren  Township.  This 
crusher  is  owned  by  Mr.  Tngler.     It  is  moved  from  one  to  the 


•For  standard  of  comparison  see  p.  79. 
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other  of  two  quarries  which  Mr.  Ingler  owns.  Both  quarries  are 
on  a  small  tributary  of  Deer  Creek.  The  rock  outcrops  along  the 
stream  where  the  latter  has  cut  a  narrow  gorge  in  the  rock.  The 
quarry  has  a  face  of  about  100  feet  and  a  depth  of  15  to  20  feet. 

Section  of  Ingler  Quarry. 

Feet. 

1.  Clay  stripping 3  to  6 

2.  Light  gray,  weathered  limestone,  colored  more  or  less  with  iron 

oxide    3 

3.  Light  gray,  finely  grained,  thinly  bedded  limestone 2 

4.  Hard,  compact,  coarse  grained  limestone 3 

5.  Bluish  gray,  finely  crystalline,  thick  bedded  limestone 6 

No  test  was  made  of  this  stone,  but  a  road  was  examined  which 
had  been  built  for  a  year.  The  stone  cements  well,  makes  a  fairly 
smooth  road  bed,  and  wears  quite  evenly. 

The  stone  crushed  at  the  Ingler  quarries  is  used  largely  in 
Warren  Township.  The  Mitchell  limestone  has  been  quarried  at 
Putnamville  for  flagstones  and  for  building  purposes.  The 
crusher  is  a  small  one,  being  able  to  turn  out  100  to  160  yards  per 
day. 

Quarries  are  found  in  Cloverdale  Township,  in  sections  5  and 
7,  where  stone  has  been  taken  out  for  use  on  roads.  One  also 
occurs  in  section  2,  of  Jefferson  Township. 

In  Monroe  Township  stone  suitable  for  macadam  purposes 
occurs  in  quantity  in  sections  23,  26  and  35,  along  a  tributary  of 
Walnut  Creek,  and  close  to  the  C,  I.  &  L.  (Monon)  Kailway, 
which  runs  down  the  valley  of  the  stream.  The  Mitchell  lime- 
stone also  occurs  close  to  the  surface  in  many  places  in  the  west- 
ern half  of  the  township. 

HENDRICKS  COUNTY. 

Area  in  square  miles 408 

Population  in  1900 21.292 

Miles  of  public  roads 820 

Miles  of  Improved  roads 210 

Percentage  of  roads  improved 25.6 

Miles  improved  with  jn'avel 187 

Miles  improved  witli  crushed  stone 23 

Average  original  cost  of  gravel  roads  per  mile $1,860 

Average  original  cost  of  stone  roads  per  mile $2,683 

Total  original  cost  of  improved  roads $407,659 
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Annnal  cost  of  repairs  per  mile  on  grRTel  roads  6  years  old $86 

Ajinufll  cost  of  repairs  per  mile  on  stone  roads  5  years  old ?60 

Allies  of  Improved  roads  (atone)  bnllt  !d  1905 7 

Miles  of  Improved  roads  (stone)  contracted  tor  190C 13 

Satisfaction  of  farmers  with  Investment  in  Improved  roads Good 

Anthorlty D.  D.  Mills,  County  Auditor 
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FlK-  41.    Illustmliiii.-  till'  .lislribiiMiiii  ot  roud  riiiili'HulH  In  liciidrlckii  (-uiiiily! 

Jlendricka  Comity  is  iimcli  smoother  thsm  Pntniim,  aiid  is  cov- 
ered with  the  later  drift,  wliiln  Piitnain  has  this  drift  only  in  its 
northern  half.  The  roiijrliuMt  jinrt  of  Hendricka  is  prohahly  in 
the  northwestern  part,  where  we  find  the  fading  out  of  the  re- 
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eessional  moraine  so  prominent  in  Floyd  Township,  of  Putnam 
County.  This  moraine  extends  to  and  a  little  beyond  Danville, 
the  county  seat,  around  which  the  country  is  hilly.  The  county 
is  deeply  covered  with  the  later  drift,  so  that  the  streams  in  only 
a  few  places  have  cut  down  to  bed  rock.  This  occurs  in  Eel 
Eiver  Township,  where  in  two  places  the  river  has  cut  down  to  the 
Kiiobstone  shale,  and  also  in  Center  Township,  where  the  same 
shale  is  exposed  along  White  Lick  Creek.  In  all  other  parts  of 
the  county  the  streams  have  cut  into  the  hard,  blue  till. 

Most  of  the  main  traveled  roads  have  been  graveled  and  are  in 
fairly  good  condition.  There  are  a  few  miles  of  stone  road  in 
the  western  part  of  the  county,  where  the  gravel  is  difficult  to 
obtain.  Clay  Township  has  few  miles  of  graveled  roads  because 
of  the  scarcity  of  gravel. 

EoAD  Materials  of  Hendricks  County. 

As  the  county  has  no  stone,  gravel  is  extensively  used.  Not 
all  parts  of  the  county  are  well  supplied  with  gravel.  It  is  plen- 
tiful in  Eel  River,  Lincoln,  Franklin,  and  Guilford  townships, 
but  scarce  in  Brown,  Middle,  Union,  Marion,  Center  and  Liberty. 

In  several  of  the  latter  mentioned  to^vllships  no  pit  gravel  can 
be  located.  What  is  obtained  is  taken  from  the  beds  of  the 
streams  and  must  be  pumped  or  dipped.  This  makes  the  total 
cost  per  yard  high,  as  all  dippers  ask  30  cents  per  yard  for 
dipping. 

Eel  River  Township. 

This  township  is  well  supplied  with  gravel.  In  nearly  every 
ease  the  gravel  occurs  in  bluffs  along  streams. 

D.  C.  IrmnPit. — Northwest  quarter  section  17  (17  N.,  2  W.). 
This  deposit  is  located  along  the  bluffs  of  Ramp  Rim. 


Section  of  Irwin  Pit. 

Feet.  JnehM. 

1.  Clay  and  soU 2  to    3  

2.  Coarse  reddish  saud 6  to  10 

3.  Cross-bedded  gravel  and  sand G  

4.  Layer  of  fine  sand — not  continuous 4  to    6 

5.  Gravel  with  thin  seams  of  sand 8  to  10  

6.  TiU. 
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The  deposit  is  a  large  one,  about  20  acres  being  underlain  with 
gravel.  The  gravel  is  of  a  light  gray  color,  free  from  dirt  and 
clay.  The  size  of  the  pebbles  varies.  In  some  parts  of  the  pit 
coarse  gravel  may  be  had,  while  in  others  it  is  mnch  finer.  There 
are  many  pockets  of  coarse  sand  with  pebbles  averaging  Vs  ^^  ^^ 
inch  in  diameter.  This  is  used  extensively  in  North  Salem  for 
concrete.  The  gravel  is  about  80  per  cent,  quartz,  with  some 
limestone  and  chert. 

The  owner  strips  the  pit  and  keeps  it  in  good  condition, 
charging  in  1002,  10  cents  per  yard;  in  lJ)Oo,  15  cents  per  yard; 
in  1904,  15  and  20  cents;  and  in  1005,  15  cents.  For  concrete 
gravel  which  is  used  for  bridge  work  the  township  and  county 
pay  25  cents. 

Xot  all  of  the  gravel  taken  from  the  pit  has  been  used  in  Eel 
River  Township,  as  some  has  lx?en  hauled  into  Marion  and  «Tack- 
son  townships.  Over  0  miles  of  road  has  been  graveled  in  Eel 
River  Township,  all  in  one  stretch.  It  is  often  hauled  6  and  7 
miles  for  repair  work. 

This  is  without  question  the  best  gravel  in  Hendricks  Coimty. 
A  road  built  from  it  five  ye^rs  ago  was  examined  and  today  is 
little  the  worse  for  wear.  The  road  supervisor  states  that  little 
repairing  is  necessary  when  the  road  is  built  of  this  gravel.  It 
packs  well,  making  a  hard,  smooth  road  l)ed,  and  exhibits  excel- 
lent wearing  qualities. 

//.  M.  Banni  PvV.—  X(»rth(':ist  (jnarter  section  10  (17  N.,  2  W.), 
This  pit  is  located  in  the  odire  of  the  moraine  bordering  East 
Fork  of  Eel  River,  wliich  is  horo  a  lonir  t<mirno-lik(»  ridjre. 

Sn'(i<ni  of  linn  III  Pit. 

F*-tt.  Inchon, 

1.  Clay  and  lino  sandy  loam 1   to  2 

2.  Fine  sand 8 

.T     Gravel   and   tino   sand,    alternating:.    tlu»   sand   layers 

1  to  2  inches  thick 14 

4.     Till. 

Lenirth  of  ridi^-o '500  feet 

Width  of  ridirc 50  feet 

TTeigl)t  of  ridire 20  feet 

This  gravel  is  not  of  the  best  quality  for  road  purposes,  as 
jbhere  is  too  much  sand  in  it.    It  does  not  pack  well  on  the  road. 
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This  gravel  is  now  mostly  used  for  repair  work  in  Eel  River 
Township.  It  is  sold  to  the  township  at  15  cents  per  yard,  the 
owner  stripping  the  pit  and  keeping  it  in  good  condition.  As 
the  deposit  is  close  to  the  main  traveled  road  it  is  easily  available. 

/.  A,  Hadley  Pit.— Center  of  section  4  (17  N.,  2  W.).  This 
deposit  is  located  in  the  edge  of  a  moraine,  and  is  a  kame.  It  is 
impossible  to  get  to  the  bottom  of  the  gravel  on  account  of  ground 
water. 

Length 150  feet 

Width 75  feet 

Depth   15  feet 

Section  of  Hadley  Pit. 

Feet.  Inehet 

1.  Clayey  loam   2  to    3  

2.  Yellowish  red  sand  and  gravel 12  to  18 

3.  Horizontally  bedded  sand  and  gravel 2  

4.  Highly  cross-bedded  layers  of  sand  and  gravel.  .8  to  10  

c.  Tin. 

The  gravel  is  of  good  quality,  and  packs  well.  There  are  cer- 
tain areas  in  the  pit  where  it  grades  into  fine  sand.  The  deposit 
is  largely  of  quartz,  the  pebbles  being  well  rounded. 

About  three  miles  of  road  has  been  graveled  from  this  pit  At 
present  it  is  used  only  for  repair  work,  as  most  all  of  the  roads 
of  the  township  have  been  graveled.  There  is  a  variety  that  makes 
excellent  concrete,  so  that  much  is  being  used  for  that  purpose. 
This  pit  has  been  worked  for  12  or  15  years.  For  road  purposes 
the  owner  gets  10  cents  per  yard,  and  for  concrete  work  20  cents. 

//.  W,  Davis  Pit — Southwest  quarter  section  5  (17  N.,  2  W.). 
This  deposit  is  located  in  an  old  terrace  of  a  branch  stream  to 
Eel  River.  The  gravel  is  about  the  same  size  and  quality  as  that 
in  the  Hadley  pit. 

J.  TJ.  Fleece  Pit. — Southeast  quarter  of  southeast  quarter  sec- 
tion 32  (17  X.,  2  W.).  This  large  deposit  is  a  part  of  the  old  ter- 
race of  the  West  Uranch  of  Eol  River,  and  is  a  river  deposit  of 
large  size,  there  being  about  5  acres  underlain  with  good  gravel. 

Sft'liitn  <tj  Flt'crf  I* it.  Feet. 

1  Clayt^y  loam   2  to    3 

2  Uoddish  yellow  siiiul  aud  gravel 1  to  1^ 

.'{      Horizontally  bedded  layer  of  sand  aud  gravel 2 

4      Gravel  interbedded  with  thin  seams  of  sand  and  clay 16 

Till. 


5 
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The  upper  portion  of  the  gravel  is  of  a  reddish  color,  while 
lower  down  a  bluish  gray  predominates.  There  is  in  certain 
parts  of  the  deposit  large  amounts  of  fine  sand  and  clay.  The 
size  varies  in  different  parts  of  the  pit,  ranging  from  a  very  fine 
to  a  coarser,  the  pebbles  of  the  coarser  averaging  %  inch  in 
diameter.  The  gravel  packs  well  when  placed  on  the  road,  as 
there  is  just  enough  clay  around  the  pebbles  to  bind  them  together. 

This  pit  is  located  right  on  the  inain  traveled  road  so  that  it  is 
easily  available.  Most  of  the  material  taken  from  this  pit  has 
been  hauled  into  the  northwestern  part  of  the  township.  The 
pit  is  stripped  by  the  owner,  who  charges  the  county  and  township 
10  cents  per  yard  for  the  gravel. 

R.  K.  Speers  Deposit — Northwest  quarter  section  16  (17  N., 
2  W.).  There  is  a  good  deposit  here,  but  it  can  not  be  worked  as 
pit  gravel  on  account  of  the  water.  The  deposit  is  located  in  the 
creek  bottom,  and  if  used  must  be  either  pumped  or  dipped.  This 
makes  the  gravel  expensive,  as  it  can  not  be  dipped  for  less  than 
30  cents  per  yard,  which  added  to  the  10  cents  paid  to  the  owner 
of  the  gravel  makes  the  cost  peryard  40  cents. 

James  Trotter  Pit. — ^East  half  of  northwest  quarter  section  2 
(17  N.,  2  W.).  This  deposit  is  located  in  the  old  flood  plain  of 
East  Fork  of  Eel  River,  now  a  terrace.  The  deposit  is  an  ex- 
ceedingly large  one,  covering  20  acres.  The  gravel  outcrops  along 
the  edge  of  the  terrace,  but  continues  back  into  the  farm  land. 
This  was  determined  by  sinking  holes  at  various  places  over  the 
farm.  Nowhere  is  the  gravel  covered  with  more  than  3  feet  of 
dirt  The  cistern  due:  bv  Mr.  Trotter  at  the  house  showed  excel- 
lent  gravel.     A  well  was  also  sunk  into  the  gravel. 

Scrtion  of  Tntttrr  Pit. 

Feet.  Inch  €9. 

1.  Clayey  soil  1  to  li  

2.  YeUow  clay  and  gravel 10  to  14 

:i  Stratified  gravel  and  sand 16  to  18  

4.  Hard  blue  till  at  l)ottom. 

The  gravel  is  quite  uniform  in  size,  of  grayish  color,  is  clean 
and  largely  quartz.  Throughout  the  pit  there  occurs  large  granite 
bowlders  and  now  and  then  one  of  limestone. 

Gravel  from  this  pit  has  been  placed  in  road  district  No.  2.  A 
large  amount  is  hauled  into  Union  and  Centre  Townships.     This 
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pit  has  been  opened  about  8  years.  Several  miles  of  road  have 
been  graveled.  It  is  now  largely  used  for  repair  work.  A  much 
traveled  road  bnilt  from  this  gravel  6  years  ago  was  examined 
and  found  to  be  in  excellent  condition,  showing  little  wear.  As 
this  pit  is  right  on  the  public  road,  it  should  be  used,  for  the 
gravel  is  of  excellent  quality, 

Unioii  Toiunship. 

Union  Township  is  level  and  little  cut  up  by  stream?.  There 
is  but  little  pit  gravel  in  the  township.  What  gravel  there  is,  is 
located  along  the  streams.  Data  gathered  from  wells  in  this  re- 
gion showed  the  drift  to  be  very  thick. 

Dcposii  oil  Ed.  Whites  Farm, — East  half  of  northeast  quarter 
section  28.  This  deposit  is  located  in  the  bed  of  an  old  stream, 
which  has  been  diverted  from  its  old  channel  into  a  new  one  to  the 
east 

By  means  of  the  auger  the  following  estimates  Avere  made: 

Length 600  feet 

Width ' 15  feet 

Depth    8  feet 

The  gravel  will  bo  r«ither  difficult  to  iiet  at,  as  there  are  4  or  5 
feet  of  clay  to  be  removed.  As  the  gravel  is  down  to  ground  water 
here,  it  will  probably  have  to  be  dipped  or  pumped,  which  will 
make  the  cost  30  to  40  cents  per  yard. 

PriirhcU  P?Y.— Southeast  quarter  section  81  (17  N.,  3  W.). 
This  deposit  is  located  along  the  East  Eork  of  Eel  River,  on  the 
present  flood  plain.  There  is  still  a  large  supply  of  gravel  here, 
but  it  is  difficult  to  get  at,  as  the  gravel  must  be  dipped.  Two 
pits  have  been  opened  and  all  the  gravel  removed  that  could  be  by 
means  of  a  steam  dipper.  Both  pits  were  dipped  to  a  depth  of 
25  feet.  The  owner  charges  10  cents  per  yard  for  the  gravel,  but 
the  township  must  pay  30  cents  per  yard  for  the  dipping. 

The  gravel  is  of  excellent  quality,  and  makes  good  roads.  It 
is  of  a  light  gray  color,  rather  coarse,  free  from  dirt,  and  is  largely 
quartz.     About  5  miles  of  road  have  been  graveled  from  this  pit. 

John  Leach  Pit. — West  half  of  section  32.  This  pit  is  on  the 
same  stream  as  the  one  last  mentioned  and  must  be  worked  in  the 
same  way.  Little  gravel  has  been  taken  from  this  pit,  as  it  is 
difficult  to  get  room  to  set  the  dipper. 
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Middle  Township, 

There  is  little  available  gravel  in  Middle  Township,  there 
being  no  pit  gravel  of  any  value.  What  has  been  placed  on  the 
roads  has  been  taken  from  the  beds  of  streams  and  hauled  in 
from  Brown  Township. 

Browii  Township. 

There  is  verj'  little  gravel  to  be  had  in  Brown  Township.  Most 
of  the  gravel  used  in  the  township  is  hauled  from  Marion  County 
on  the  east  and  J^oone  on  the  north,  and  from  the  bars  along  the 
streams  in  the  township.  During  the  last  two  years  the  streams 
have  been  high  and  bar  gravel  is  abundant. 

Rob  Smith  Pit, — Southeast  quarter  section  15  (17  N.,  IE.). 
This  deposit  is  found  on  the  bottom  of  a  branch  of  White  Lick 
Creek.  The  deposit  is  an  extensive  one,  covering  about  20  acres. 
The  pit  was  first  opened  in  1870,  and  since  that  time  more  or  less 
gravel  has  been  taken  out  every  year. 

There  is  only  one  way  of  securing  the  gravel,  and  that  is  by 
dipping,  as  the  gravel  is  below  ground  water.  A  stripping  of  3 
feet  of  clay  is  necessary  before  the  gravel  can  be  gotten  at.  The 
gravel  is  dipped  by  contract,  so  many  yards  for  so  much.  The 
cost  of  the  gravel  to  the  township  or  county  is  40  cents  per  yard. 

The  gravel  is  of  excellent  quality  and  makes  good  road  beds.  A 
road  graveled  about  20  years  ago  was  examined  and  found  still 
to  be  in  fair  shape.  The  gi-avel  is  free  from  fine  sand  and  clay, 
is  largely  composed  of  quartz,  and  resistant  to  abrasion. 

Lincoln  Township. 

The  western  part  of  Lincoln  Township  is  well  supplied  with 
gravel.  There  is  little  in  the  eastern  part.  Although  plenty 
of  pit  gravel  nuiy  l)o  had  in  the  western  part,  a  Inrge  amoimt  <»t' 
bar  gravel  is  used.  The  main  roads  are  mostly  all  improved,  but 
gravel  is  needed  for  repair  and  for  new  roads  opening  up. 

Alexander  Arhucklc  Fit, — Northwest  quarter  section  11  (10 
N.,  1  E.).  This  (h^pnsit  occurs  in  the  bluff  bordering  a  branch  of 
East  Lick  Creek. 

Length l''>0  feet 

Width   150  feet 

Depth   10  feet 
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This  gravel  is  not  of  excellent  quality,  as  there  is  too  much  dirt 
and  clay  in  it  The  gravel  is  highly  oxidized  in  places,  and  of  a 
yellowish  color.  Farther  down,  near  the  base  of  the  deposit,  it  is 
of  a  grayish  color. 

Near  the  stream's  edge  little  stripping  is  necessary,  but  as  the 
gravel  is  worked  back  into  the  hill  more  is  required. 

If  the  owner  strips  the  pit  the  county  or  township  must  pay  26 
cents  per  yard.  If  the  township  strips  the  pit  16  cents  per  yard 
is  charged.    This  pit  is  located  about  %  ™il^  from  the  road. 

Thomas  Miller  Pit. — Northwest  quarter  section  16  (16  N.,  1 
E.).  This  deposit  is  located  along  a  small  branch  of  White  Lick 
Creek.  It  is  in  a  valley  train,  and  is  one  of  the  largest  deposits  in 
Lincoln  Township.  There  is  sufficient  quantity  of  gravel  here  to 
improve  10  miles  of  road. 

Section  of  Miller  Pit, 

Feet. 

1.  Clayey   soil    4  to    6 

2.  Fine  loamy  sand 1  to  li 

3.  Gravel  and  sand  cross-bedded 16  to  20 

The  gravel  is  of  a  light  gray  color,  is  free  from  dirt,  contains 
little  sand,  and  is  of  various  sizes,  some  portions  of  the  pit  con- 
taining coarse  gravel,  other  parts  finer,  and  still  others  a  fine  sand. 
The  sand  occurs  in  pockets  as  does  the  clay.  The  pit  is  stripped 
by  the  owner,  who  sells  the  gravel  to  the  township  and  county  at 
the  rate  of  20  cents  per  yard.  The  gravel  is  easily  gotten  out  and 
is  located  close  to  the  main  traveled  road,  so  that  transportation 
is  easy.  The  bottom  of  the  deposit  has  not  been  reached,  but  can 
not  be  worked  on  account  of  water  interference.  A  rod  was  sunk 
some  distance  into  the  water  and  the  bottom  of  the  gravel  was  not 
reached.  The  deeper  one  goes  the  better  the  quality  of  the 
material. 

This  pit  has  been  opened  about  8  years.  Some  gravel  has  been 
hauled  out  every  year.  In  the  last  two  years  several  thousand 
yards  have  been  hauled  into  Middle  and  Brown  townships.  It  is 
now  largely  used  for  repair  work. 

Johv  Ilufford  Fit. — West  half  of  southwest  quarter  section  21. 
This  pit  is  located  in  a  high  bluff  bordering  White  Lick  Creek  and 
is  of  fluvial  origin. 
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Length  of  ridge 600  feet 

Width  of  ridge 150  feet 

Height  of  ridge 15  feet 

Section  of  Hufford  Pit. 

Feet. 

1     Yellow  clay   4  to    6 

2.    Gravelly  clay  1 

3     Gravel  and  sand 12  to  14 

The  gravel  is  of  a  reddish  color  at  the  top  of  the  pit,  while 
below  it  is  of  a  grayish  color.  There  is  considerable  clay  through- 
out the  deposit,  the  clay  occurring  in  lenses  and  thin  seams. 
There  is  also  a  large  amount  of  fine  sand.  The  gravel  is  coarser 
at  top  and  finer  at  bottom.  It  is  not  very  good  for  road  purposes, 
as  it  does  not  pack  well  and  cuts  through  quickly. 

A.  E.  Homaday  Pit— Section  15  (16  N.,  1  E.*).  This  deposit 
is  similar  to  the  above  mentioned  and  of  the  same  origin.  This 
pit  has  been  worked  for  several  years,  but  not  much  gravel  has 
been  taken  out  lately.  The  gravel  is  limited  in  quantity  and  is 
of  poor  quality.  It  is  too  fine  and  sandy.  There  is  probably 
3,000  to  4,000  yards  available,  if  stripped.  The  upper  surface  is 
covered  with  clay  6  to  8  feet  thick. 

Dave  Doycd  arid  Cha.s.  Cxurnmiiujs  Deposits. — Center  of  section 
22  (16  N.,  1  E.).  These  pits  are  not  now  worked  as  there  is 
plenty  of  bar  gravel  along  the  branches. 

The  Doyal  pit  is  opened,  but  the  deposit  on  Mr.  Cummings' 
fftrm  has  not  been  opened.  Both  deposits  are  close  together  and 
along  the  same  branch  of  White  Lick  Creek. 

Both  deposits  will  furnish  enough  gravel  to  gravel  5  miles  of 
road.  There  is  one  difficulty  with  these  deposits  and  that  is  the 
stripping,  both  being  deeply  covered  with  drift. 

The  gravel  is  of  goo<l  quality  and  makes  good  roads. 

John  Harl<i:n  Deposit. — Southwest  quarter  section  22  (16  N., 
1  E.).  Here  is  located  a  new  deposit  which  has  never  been 
opened.  It  is  in  a  high  liill  upon  which  sets  Mr.  Harlan's  house. 
The  whole  hill  is  underlain  with  gravel. 

J.  H.  Barlow  Deposit. — Northwest  quarter  northeast  quarter 
section  28  (16  K.,  1  E.).  There  is  a  large  sized  deposit  here 
which  has  not  been  opened. 

44— Geology. 
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This  gravel  is  not  of  excellent  quality,  as  there  is  too  much  dirt 
and  clay  in  it  The  gravel  is  highly  oxidized  in  places,  and  of  a 
yellowish  color.  Farther  down,  near  the  base  of  the  deposit,  it  is 
of  a  grayish  color. 

Near  the  stream's  edge  little  stripping  is  necessary,  but  as  the 
gravel  is  worked  back  into  the  hill  more  is  required. 

If  the  owner  strips  the  pit  the  county  or  township  must  pay  26 
cente  per  yard.  If  the  townahip  strips  the  pit  15  cents  per  yard 
is  charged.     This  pit  is  located  about  ^/^  mile  from  the  road. 

Thomas  Miller  Pit. — Northwest  quarter  section  16  (16  N.,  1 
E.).  This  deposit  is  located  along  a  small  branch  of  White  Lick 
Creek.  It  is  in  a  valley  train,  and  is  one  of  the  largest  deposits  in 
Lincoln  Township.  There  is  sufficient  quantity  of  gravel  here  to 
improve  10  miles  of  road. 

Section  of  Miller  Pit, 

Feet. 

1.  Clayey   soil    4  to    6 

2.  Fine  loamy  saud 1  to  li 

3.  Gravel  and  saud  cross-bedded 16  to  20 

The  gravel  is  of  a  light  gray  color,  is  free  from  dirt,  contains 
little  sand,  and  is  of  various  sizes,  some  portions  of  the  pit  con- 
taining coarse  gravel,  other  parts  finer,  and  still  others  a  fine  sand. 
The  sand  occurs  in  pockets  as  does  the  clay.  The  pit  is  stripped 
by  the  owner,  who  sells  the  gravel  to  the  township  and  county  at 
the  rate  of  20  cents  per  yard.  The  gravel  is  easily  gotten  out  and 
is  located  close  to  the  main  traveled  road,  so  that  transportation 
is  easy.  The  bottom  of  the  deposit  has  not  been  reached,  but  can 
not  be  worked  on  account  of  water  interference.  A  rod  was  sunk 
some  distance  into  the  water  and  the  bottom  of  the  gravel  was  not 
reached.  The  deeper  one  goes  the  better  the  quality  of  the 
material. 

This  pit  has  been  opened  about  8  years.  Some  gravel  has  been 
hauled  out  every  year.  In  the  last  two  years  several  thousand 
yards  have  been  hauled  into  Middle  and  Brown  townships.  It  is 
now  largely  used  for  repair  work. 

Johv  Hufford  Pit. — West  half  of  southwest  quarter  section  21. 
This  pit  is  located  in  a  high  bluff  bordering  White  Lick  Creek  and 
is  of  fluvial  origin. 
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Length  of  ridge 600  feet 

Width  of  ridge 150  feet 

Height  of  ridge 15  feet 

Section  of  Hufford  Pit. 

Feet, 

1     Yellow  clay   4  to    6 

2.    Gravelly  clay   1 

3     Gravel  and  sand 12  to  14 

The  gravel  is  of  a  reddish  color  at  the  top  of  the  pit,  while 
below  it  is  of  a  grayish  color.  There  is  considerable  clay  through- 
out  the  deposit,  the  clay  occurring  in  lenses  and  thin  seams. 
There  is  also  a  large  amount  of  fine  sand.  The  gravel  is  coarser 
at  top  and  finer  at  bottom.  It  is  not  very  good  for  road  purposes, 
as  it  does  not  pack  well  and  cuts  through  quickly. 

A.  E.  Homaday  Pit. — Section  15  (16  N.,  1  E.*).  This  deposit 
is  similar  to  the  above  mentioned  and  of  the  same  origin.  This 
pit  has  been  worked  for  several  years,  but  not  much  gravel  has 
been  taken  out  lately.  The  gravel  is  limited  in  quantity  and  is 
of  poor  quality.  It  is  too  fine  and  sandy.  There  is  probably 
3,000  to  4,000  yards  available,  if  stripped.  The  upper  surface  is 
covered  with  clay  6  to  8  feet  thick. 

Dave  Doyal  and  Chas,  CwmmitKjs  Deposits. — Center  of  section 
22  (16  N.,  1  E.).  These  pits  are  not  now  worked  as  there  is 
plenty  of  bar  gravel  along  the  branches. 

The  Doyal  pit  is  opened,  but  the  deposit  on  Mr.  Cummings' 
fftrm  has  not  been  opened.  Both  deposits  are  close  together  and 
along  the  same  branch  of  White  Lick  Creek. 

Both  deposits  will  furnish  enough  gravel  to  gravel  5  miles  of 
road.  There  is  one  di-fficulty  with  these  deposits  and  that  is  the 
stripping,  both  being  deeply  covered  with  drift. 

The  gravel  is  of  good  quality  and  makes  good  roads. 

John  Harl^Ji  Deposit. — Southwest  quarter  section  22  (16  N., 
1  E.).  Here  is  located  a  now  deposit  which  has  never  been 
opened.  It  is  in  a  high  hill  upon  which  sets  Mr.  Harlan's  house. 
The  whole  hill  is  underlain  with  gravel. 

/.  //.  Barlow  Deposit. — Northwest  quarter  northeast  quarter 
section  28  (16  ^.,  1  E.).  There  is  a  large  sized  deposit  here 
which  has  not  lx?en  opened. 

44— Geology. 
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Washington  Township. 

Gravel  is  scarce  in  this  township.  Most  of  the  gravel  used  on 
the  roads  has  been  obtained  from  the  beds  of  the  streams  in  the 
township.  All  of  the  principal  roads  of  the  township  have  been 
graveled,  but  some  need  repairing. 

Interurba/fi  Or(wel  Pit. — Southwest  quarter  section  3  (15  N., 
1  E.).  This  deposit  was  discovered  while  grading  through  a 
bluff  east  of  Danville.  The  deposit  is  a  large  one,  the  company 
buying  up  about  20  acres  of  land,  all  of  which  was  underlain  with 
gravel.    Little  of  this  will  be  available  for  road  purposes. 

Centre  Township. 

There  is  little  gravel  in  Centre  Township  except  the  bar  gravel 
along  the  streams.  The  gravel  used  upon  the  roads  is  taken  from 
the  bed  of  East  White  Lick  Creek  and  its  branches. 

E.  amd  8.  Kiger  Pit. — Southeast  quarter  section  34  (15  N.,  1 
W.).    The  gravel  outcrops  along  a  steep  bluff  of  East  Lick  Creek. 

Length  of  outcrop 200  feet 

Widtli  of  outcrop 50  feet 

Depth   •. 15  feet 

The  gravel  is  of  a  grayish  color,  is  rather  fine,  and  contains 
much  sand.  It  does  not  make  good  road  material,  and  is  used 
mostly  for  repair  work. 

Marion  Township. 

There  is  little  gravel  in  Marion  Township  outside  of  that  found 
in  the  bed  of  streams.  Gravel  is  hauled  from  Eel  River  Township 
and  from  Putnam  Countv.  All  the  main  traveled  roads  have  been 
graveled.  A  knob  sandstone  outcrops  near  New  Winchester.  A 
mile  or  two  of  road  has  been  made  from  tliis  stone  and  then 
covered  with  gravel. 

Clay  Township. 

The  beds  of  the  East,  Middle  and  West  Forks  of  Mill  Creek 
are  rich  in  gravel.  There  is  no  pit  gravel.  Gravel  may  be 
pumped  or  dipped  almost  any  place  along  these  streams.  Seams 
of  from  15  to  20  feet  are  common.     Gravel  has  been  pumped  in 
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sections  10  and  12  (14  N.,  2  W.),  on  the  farms  of  Miles  West 
and  Enery  M osten.  Several  miles  of  road  were  built  from  gravel 
from  these  two  farms.  The  gravel  is  not  of  good  quality,  as  it  is 
too  fine  and  there  is  too  mnch  sand  in  it 

Where  the  township  owns  the  pump,  the  gravel  costs  10  cents, 
but  where  it  is  owned  by  private  parties  the  gravel  costs  the 
township  20  cents. 

In  the  western  part  of  the  township  gravel  is  hauled  from  the 
Big  Four  Pit  in  Putnam  County.  The  improved  roads  of  Clay 
are  graveled. 

FranMin  Toicnship, 

But  little  graveling  has  been  done  in  Franklin  Township.  The 
southern  part  has  little  gravel,  so  that  the  roads  are  in  bad  con- 
dition. There  is  now  a  petition  before  the  county  for  improving 
17  miles  of  road. 

The  knob  sandstone  outcrops  in  several  places  along  Mill  Creek, 
but  the  stone  is  of  no  value  for  road  purposes,  as  it  is  too  soft  and 
friable.    The  northern  part  of  the  township  has  sufficient  gravel. 

John  Walls  Pit, — Northwest  quarter  section  22  (14  N.,  2  W.). 
This  deposit  is  of  glacial  origin,  and  consists  of  a  long,  elevated 
ridge  extending  in  a  northeast  and  southwest  direction,  from 
where  the  public  road  entering  Stilcsville  crosses  Mill  Creek  to 
the  town  of  Stilcsville. 

Length  of  ridge  on  land  of  Mr.  Walls 1,000  feet 

Width  of  ridcre  on  land  of  Mr.  Walls 150  feet 

Depth 20  feet 

Scrtio))  (if  Walls  I* it. 

Feet. 

1.  Clay  and  soil 2  to    4 

2.  Reddish   sand    1 

3.  Gravel  and  sand 15  to  20 

1  Boulder  till. 

This  gravel  is  not  of  the  best  quality,  as  there  is  too  much  sand 
and  dirt  in  it.  There  is  also  present  a  large  percentage  of  sand- 
stone pebbles.  The  gravel  is  fine,  the  pebbles  averaging  Vi  inch 
in  diameter.  There  are  certain  portions  of  the  pit  where  the 
gravel  is  coarser. 
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This  pit  was  opened  30  years  ago,  and  the  Stilesville  and 
Greencastle  road  was  improved  from  it  Only  about  3  miles  of 
road  in  Franklin  Township  has  been  graveled.  The  gravel  taken 
from  here  costs  the  county  and  township  5  cents  per  yard. 

0.  E.  Hume  Deposit, — Northwest  quarter  section  22  (14  N., 
2  W.).  This  deposit  is  but  a  continuation  of  the  ridge  above 
mentioned.  It  has  not  been  opened,  but  may  be  when  necessary. 
It  is  a  large  deposit 

McHwffie  Pit. — Southwest  quarter  section  22  (14  N.,  2  W.). 
This  pit  was  opened  one  year  ago  and  2,000  yards  of  gravel  taken 
out.  It  is  no  longer  used  because  the  gravel  is  too  fine  and  sandy 
and  of  little  value  for  road  purposes. 

Liberty  Tovmship. 

The  southern  part  of  the  township  gets  most  of  its  gravel  from 
the  bed  of  Mud  Creek.  Little  gravel  could  be  located  in  the 
central  part  of  the  township.  In  the  northeastern  part  gravel 
occurs  in  section  25,  along  the  west  fork  of  White  Lick  Creek. 

Deposit  in  Section  25  (14  N.,  1  W.).  This  deposit  is  located 
in  the  ridge  of  hills  to  the  north  of  the  main  traveled  road 
from  Plainfield  to  Danville.  It  has  not  been  opened,  but  the 
gravel  may  be  seen  outcropping  in  the  side  hill.  Examination 
was  made  and  it  was  found  that  the  whole  hill  for  a  distance  of 
several  hundred  feet  was  underlain  with  gravel  which  is  of  fair 
quality  but  contains  a.  large  amount  of  fine  sand.  By  screening  a 
good  supply  could  doubtless  be  obtained. 

This  deposit  is  well  located  with  reference  to  unimproved 
roads.  It  could  be  easily  worked,  as  the  gravel  now  outcrops  in 
the  side  hill. 

Deposit  North  of  Cariersburg, — Section  25  (15  N.,  1  W.). 
Gravel  outcrops  in  the  bliiflFs  bordering  the  East  Fork  of  White 
Lick  Creek,  just  where  the  road  leading  from  Danville  to  Carters- 
burg  crosses  the  bridge.  The  deposit  here  is  of  good  size  and 
good  quality. 

Gvilford  Township, 

Tliis  township  is  well  supplied  with  gravel.  Very  few  pits  are 
worked,  but  gravel  is  obtained  from  the  beds  of  the  streams. 
White  Lick  Creek  is  rich  in  bar  gravel.  South  of  Plainfield 
^avel  may  be  obtained  from  the  bed  of  White  Lick  Credt  at 
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almost  any  place.  Excellent  bar  gravel  was  located  in  sections 
23,  14,  11,  2  and  34. 

The  East  Fork  of  White  Lick  Creek  is  equally  rich  in  bar 
gravel.  Large  deposits  were  also  located  in  the  prominent  ridge 
of  hills  to  the  east  of  White  Lick  Creek  in  sections  14,  11,  and 
the  north  half  of  23.  Also  in  sections  8  and  17  along  the  East 
Fork  of  Lick  Creek.  In  both  cases  the  hills  were  carefully  ex- 
amined and  gravel  was  located  in  the  ridges. 

Abe  Hoadley  Pit — Southwest  quarter  section  19  (14  N.,  2  E.). 
This  deposit  occurs  along  a  branch  of  W^hite  Lick  Creek,  and  is  a 
river  deposit 

Length  of  hill 500  feet 

Width  of  hill 75  feet 

Depth  of  gravel 15  feet 

Section  of  Hoadley  Pit. 

Feet.  Jnehet. 

1.  Clayey  soil  stripping 2  to  4  

2.  Fine  loamy  sand  6  to  12 

.1.     Gravel  and  sand  highly  oxidized 2  to  3  

4.  Stratified,  rather  coarse  gravel 3  

5.  Stratified  sand  and  gravel 6  

6.  Blue  clay  at  bottom. 

The  color  ranges  from  a  reddish  brown  above  to  a  yellowish 
gray  below.  In  places  the  gravel  is  highly  oxidized,  being  of  a 
deep  yellow  color.  Sand  occurs  in  pockets  or  lens  like  masses. 
Some  clay  is  present  throughout  the  deposit,  but  occurs  in  pillar 
like  masses.  Iron  oxide  is  largely  the  cementing  principle.  The 
pebbles  are  largely  quartz,  diabase,  diorite,  and  homblendite,  with 
a  few  of  sandstone  and  limestone  present. 

A  large  amount  of  gravel  from  this  pit  has  been  hauled  into 
Monroe  Township,  Morgan  County.  Several  thousand  yards  have 
been  used  on  the  roads  in  Guilford  Township.  The  pit  has  been 
worked  for  several  voars.  A  road  was  examined  which  had  been 
graveled  from  tliis  pit  several  years  ago.  The  road,  where  well 
graded  before  the  gravel  had  been  placed  on,  was  in  excellent 
condition,  the  gravel  having  packed  well,  making  a  smooth,  hard 
roadbed.  The  owner  strips  the  pit,  charging  the  township  and 
county  10  cents  per  yard  for  the  gravel.  The  pit  is  easily  stripped 
and  worked,  since  there  is  no  interference  of  ground  water,  the 
deposit  being  located  on  the  top  of  the  blue  clay. 
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MAKION  COUNTY. 

Area  in  square  miles 400 

Population   in  1000 197,227 

Miles  of  public  roads 1,190 

Miles  of  improved  roads 800 

Percentage  of  roads  improved 67.2 

Miles  improved  with  gravel 800 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $1,100 

Total  original  cost  of  improved  roads $880,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $75 

Miles  of  improved  roads  (gravel)  built  in  1905 25 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 70 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Cyrus  J.  Clark,  County  Auditor 

Marion  County  is  qnito  undulating  except  in  the  northern  and 
western  parts.  The  only  terminal  moraines  in  the  county  are 
in  the  northwestern  part,  in  Pike  and  Washington  townships,  and 
in  the  southern  part  in  Perrv,  Decatur  and  eastern  Warren  town- 
ships.  The  West  Fork  of  White  Eiver  extends  through  the  entire 
county  from  north  to  south  in  a  wide  valley,  bordered  on  both 
sides  by  prominent  ridges.  The  drift  is  from  the  later  or  Wis- 
consin ice  sheet,  and  is  exceedingly  deep,  so  that  no  stream  reaches 
bed  rock. 

Nearly  all  the  locations  of  gravel  made  were  confined  to  three 
morainic  ridges  in  Pike,  Washington,  Perry,  eastern  Wayne, 
ea^stern  Decatur,  eastern  Franklin,  and  Warren  to\vnships.  A 
large  gravel  plain  borders  White  River,  so  that  gravel  may  be  ob- 
t<ained  in  the  river  valley  at  a  depth  of  from  3  to  10  feet^  This 
gravel  could  only  l^e  removed  by  dipping  or  pumping.  Nearly  the 
whole  of  (Vntre  township,  in  which  Indianapolis,  the  county  seat 
and  state  capital  is  situated,  is  underlain  Avith  gravel. 

The  cellars  of  many  houses  were  examined,  and  all  had  to  be 
walled,  as  the  gravel  would  cave  in. 

Roads  of  the  County. 

In  general,  the  roads  of  Marion  County  are  in  good  shape, 
nearly  all  of  the  import^int  roads  having  been  graveled.  This 
county  is  better  supplied  with  gravel  in  all  parts  than  either 
Putnam,  Hendricks^  or  Morgan.     There  are  no  steep  ridges  or 


BOAD  MATEBIALB  OF  MAEION  OOOHTT. 


606 


extremely  rough  surfacea  over  which  important  roads  must  go, 
90  that  the  problem  of  road  improvement  ia  not  ao  difficult. 

Seven  miles  of  stone  road  have  been  built,  the  crushed  stone 
having  heeo  aent  in  from  Putnam  County,  where  stone  ia  plentiful. 
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Parts  of  the  Colilnnd  Pike  hnve  been  stoned  and  gravel  placed 
over  it  There  is  no  stone  in  Marion  County,  so  that  the  stone 
used  must  be  shipped  in.  Marion  County  has  400  miles  of  fine 
graveled  roads,  constructed  at  a  cost  of  $S50  per  mile. 

Pike  Tovmship. 

This  township  is  well  supplied  with  gravel  in  tlie  western  part, 

but  there  is  little  in  the  eastern  part.     Gravel  is  plentiful  along 
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Eagle  and  Fishback  creeks.  In  the  eastern  part  of  the  township 
the  gravel  used  comes  from  the  beds  of  Crooked  and  Little  Eagle 
creeks. 

James  Eudaly  PH. — Northeast  quarter  section  28  (17  N.,  2 
E.).  This  deposit  is  found  in  the  old  terrace  of  Eagle  Creek,  and 
is  of  glacial  origin. 

Length 100  feet 

Width 30  feet 

Depth   15  feet 

Section  of  Eudaly  Pit, 

Feet.  Inehe§ 

1.  Clayey  loam   1  to  2  

2.  Gravelly   clay 10  to  12 

3.  Coarse  stratified  gravel 2  to  3  

4.  Gravel    and    sand 4  

5.  Coarse  gravel  with  thin  seams  of  sand  and  clay. .  5  

a  Blue  till. 

The  gravel  is  of  a  light  gray  color,  rather  coarse  in  places,  free 
from  soft  pebbles,  and  clean,  as  great  care  has  been  used  in 
stripping.  Most  of  the  gravel  taken  from  this  pit  is  used  in  Pike 
Township.  Some  has  been  hauled  into  Brown  Township,  Hen- 
dricks County.  This  pit  has  been  opened  three  years,  and  most 
of  the  gravel  now  taken  from  it  is  being  used  for  repair  work. 
This  deposit  is  located  right  on  the  road  and  is  easily  gotten  at. 
The  owner  strips  the  pit  and  keeps  it  in  good  condition,  charging 
15  cents  per  yard  for  the  gravel. 

Moor  Talhott  /^'arm.— Section  22  (17  N.,  2  E.).  This  deposit 
occurs  in  a  high  hill  bordering  Eagle  Creek.  This  hill  is  continu- 
ous through  sections  22  and  15,  with  numerous  places  where  gravel 
may  be  obtained. 

Mr.  Talbott's  deposit  has  not  been  opened,  but  may  be  if 
needed.  It  is  a  large  deposit  and  sufficient  in  quantity  to  build 
several  miles  of  good  road. 

Washingtoa  Township, 

The  central  part  of  Washington  Township  is  quite  rough,  hav- 
ing in  it  two  morainic  ridges,  while  the  western  and  eastern  por- 
tions are  smoother.  While  there  is  considerable  pit  gravel,  a 
large  amount  of  the  gravel  used  on  the  roads  is  hauled  from 
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White  River.  Pit  gravel  is  plentiful  along  Fall  and  Crooked 
Creeks. 

Broad  Ripple  P.  0. — Northeast  quarter  of  northeast  quarter 
section  36'  (17  N.,  3  E.).  Here  is  a  very  wide  channel  of  the 
White  River,  made  shallow  by  damming  up  of  the  main  channel 
and  sending  water  down  the  hydraulic  main.  This  channel  is 
filled  with  excellent  gravel.  It  is  easily  gotten  out,  as  the  teams 
drive  into  the  channel  and  scoop  up  the  gravel. 

Deposit  ii)  Northeast  Quarter  Section  1  (16  N.,  3  E.). — This 
deposit  has  not  yet  been  opened.  It  is  located  in  the  second  river 
terrace,  and  is  a  large  deposit. 

Deposit  ill  the  Northeast  Quarter  and  Northwest  Qua/rter 
Sections  20  and  21  (17  N.,  4  E.). — These  deposits  have  not  yet 
been  opened  up,  but  may  be  with  little  expense,  as  the  gravel 
occurs  in  the  terrace  bordering  the  river  on  the  present  flood  plain. 
It  would  be  impossible  to  reach  the  bottom  of  the  gravel  here  with- 
out dipping,  as  it  goes  below  the  present  river  level. 

Pit  in  the  Southwest  Quarter  Section  9  (10  N.,  4  E.). — This 
deposit  occurs  in  a  morainic  ridge  bordering  Fall  Creek.  The 
stream  has  cut  up  against  the  bluff  so  that  the  gravel  outcrops 
in  a  steep  cliff.  This  is  an  extremely  large  deposit^  as  shown  by 
the  following  dimensions: 

Length  of  hill 300  feet 

Width  of  hill 100  feet 

Height  of  hill 40  feet 

Section  of  Pit  in  Sont hurst  Qnuiirr  Section  'J  {If I  .V.,  4  K.), 

Feet.  Jnchet. 

1.  Clayey  soil   1  to    2  

2.  Fine  loamy  sand 2  to  8 

3.  Gravel  with  thin  soanis  of  sand 2  to    4  

4.  Cross-bedded  j?rav(»l  and  sand    cemented  in  larpe 

blocks   (i  to  10  

5.  Gravel  with  pockots  of  sand 4  to     0  

6.  Blue  clay. 

The  gravel  from  this  pit  is  fine  in  certain  horizons  ami  coarser 
in  others.  The  average  size  pebble  is  one-half  inch.  Alx>ut  70 
per  cent,  are  quartz,  with  quite  a  large  percentage  of  limestone. 
In  places  the  gravel  merges  into  sand  pockets.     Thin  layers  of 
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clay  are  interbedded  with  the  gravel.  Where  stripped  carefully 
the  gravel  contains  little  dust  and  dirt. 

This  gravel  packs  well  and  resists  abrasion.  One  road  was 
examined  where  the  gravel  had  been  on  for  two  years,  and  the 
roadbed  was  hard  and  even,  showing  the  equal  wearing  of  the 
gravel.  The  pit  is  stripped  and  kept  in  good  condition  by  the 
owner,  who  charges  15  cents  per  yard.  Most  of  the  gravel  is 
used  in  southeastern  Washington  and  southwestern  Lawrence 
to^vnships. 

Deposit  vn  Northtoest  Quarter  Section  27  (17  N.,  3  E.).  The 
gravel  occurs  here  in  a  high  bluff-like  ridge  bordering  Crooked 
Creek. 

Length  of  outcrop 600  feet- 
Width  of  outcrop 100  feet 

Depth  of  outcrop 12  feet 

Section  of  Pit  on  Crooked  Creek. 

Feei, 

1.  Clay   1  to  3 

2.  GraveUy  clay   1 

3.  Gravel  with  numerous  layers  of  sand  and  clay 10 

4.  Blue  clay. 

This  gravel  contains  large  quantities  of  fine  sand  and  clay. 
The  bettor  grjivel  runs  in  pockets  or  lenses,  and  is  a  dark  gray 
in  color.  A  number  of  large  stones  are  present.  This  gravel 
is  not  the  best  for  road  purposes. 

Lwivrence  Township, 

The  northeast  and  nortb  central  parts  of  the  township  are  well 
supplied  with  gravel,  while  in  the  southern  and  northwestern  lit- 
tle gravel  is  to  be  had.  Some  bar  gravel  is  obtained  from  the  bed 
of  Indian  Creek,  west  of  Oaklandon. 

Gravel  for  the  southeastern  part  is  hauled  from  Warren  Town- 
ship, while  the  west  is  supplied  from  Washington. 

M-ilson  <C  Jlill  Pits. — Southwest  quarter  section  15  (17  N.,  5 
E.).  The  gravel  is  here  located  in  the  bluff  lx)rdering  North 
Fork  Creek,  and  is  of  fluvial  origin. 

Length  of  gravel-yielding  bluflF 300  feet 

Width  of  cravcl-vieldin'}:  bluflF 175  feet 

Depth  of  gravel 15  feet 
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Section  of  WiUon  tfe  HUl  PiU, 

Feet.  Inchet, 

1.  Clayey  soil  1  to  3i         -   

2.  Clayey  gravel,  oxidized 6 

3.  Gravel  and  sand 1  

4.  Very  coarse  gravel,  pebbles  2  to  4  inches  in  di- 

ameter      12  to  18 

5.  Gravel  with  thin  seams  of  sand 12  

G.    Clay  at  bottom. 

At  top  the  gravel  is  of  a  yellowish  color,  having  been  oxidized. 
Some  distance  from  the  top  the  gravel  is  of  a  grayish  color.  It 
is  not  uniform  in  size,  there  being  certain  horizons  where  the 
gravel  is  too  coarse  for  road  purposes.  There  are  a  number  of 
large  boulders  in  the  pit  The  pebbles  are  flattened  and  well 
rounded,  showing  them  to  be  of  river  origin.  This  gravel  does 
not  pack  well  when  placed  on  the  road,  as  it  is  too  coarse  and  con- 
tains too  much  sand.  The  gravel  is  sold  to  the  township  at  the 
rate  of  15  cents  per  yard.  The  expense  of  stripping  is  slight,  and 
as  the  pit  is  situated  on  the  road  the  cost  of  transportation  is 
slight. 

Ringer  Pit, — Northeast  quarter  section  20  (17  N.,  5  E.). 
This  is  a  small  deposit  and  would  scarcely  pay  for  the  working, 
as  the  gravel  is  covered  with  a  heavy  stripping  of  clay,  about  8 
feet  of  which  must  be  removed.  The  gravel  is  of  poor  quality,  of 
a  reddish  color,  and  contains  a  large  percentage  of  clay. 

Deposit  in  Southwest  Quarter  Section  SO  (17  N.,  5  E.). 
Here  along  the  roadside,  in  a  steep  ridge  bordering  Fall  Creek 
gi'avcl  was  seen  to  outcrop.  A  careful  examination  of  tlie  hill 
showed  the  deposit  of  considerable  size.  This  deposit  might  be 
opened  with  little  trouble,  as  it  is  right  on  the  road  and  therefore 
easily  available. 

Gravel  Pit  in  Section  SG  on  U.  S.  Reserve  (17  N.,  4  E.).  The 
gravel  outcrops  along  the  upper  river  terrace  and  is  of  river 
origin.  The  terrace  here  is  quite  broad  and  extends  for  one-half 
mile.     Sovornl  acres  are  underlain  with  gravel. 

Section  of  Pit  o)i  V.  S.  Rcs'jrn'. 

Feet.        Inches. 

1.  Clayey  loam   :\ 

2.  Reddish  j:rtiv<>lly  clay   1 

3.  Gravel  and  sand  hij^lily  strn tilled V2 

4.  Fine  sand  2 

5.  Blue  clay. 
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This  gravel  is  not  of  the  best  for  road  purposes.  Too  much 
sand  and  clay  are  present,  and  the  gravel  is  too  fine.  The  upper 
portion  is  oxidized  and  is  of  a  reddish  brown  color.  The  lower 
portion  is  of  a  light  gray  color.  The  material  does  not  pack 
well  on  the  roads,  the  wheels  of  vehicles  soon  cutting  through  it. 
It  is  sold  to  both  the  county  and  township  at  15  cents  per  yard. 

C.  A.  Schofield  Pit — ^Northwest  quarter  section  2  (16  N.,  4 
E.).  This  pit  has  been  opened  on  Fall  Creek  bottom  near  the 
stream.  Gravel  has  been  taken  from  the  pit  for  concrete  work, 
but  little  has  been  placed  on  the  road.  The  deposit  here  is  not 
large,  there  probably  being  but  4,000  or  5,000  yards  availabla 

Center  Toumship. 

Center  Township  has  an  abundance  of  gravel,  both  pit  and  bar. 
The  whole  western  border  of  the  township  has  a  plentiful  supply 
in  the  high  bluflFs  to  the  west  of  White  River.  Indianapolis  is 
located  on  the  old  flood  plain  east  of  the  river,  and  is  everywhere 
underlain  with  gravel.  In  digging  cellars  and  water  mains  in  the 
city  gravel  is  struck  after  one  or  two  feet  of  stripping  has  been  re- 
moved. 

Gravel  is  dipped  by  steam  dippers  from  Fall  Creek  at  numerous 
points  for  street  car  lines  and  other  purposes.  On  the  map  I 
have  outlined  the  main  gravel  deposits  along  the  river. 

Warren  Township, 

Little  gravel  is  to  be  found  in  northern  and  central  Warren. 
In  the  west  gravel  is  taken  from  the  bed  of  Pleasant  Run.  In 
the  boutheastern  part  of  the  township  along  Grass  Creek,  large 
quantities  of  gravel  are  located.  All  of  the  roads  have  been 
graveled,  but  some  need  repairing. 

Harris  Deposit, — Southeast  quarter  section  16  and  northeast 
quarter  section  21  (15  N.,  5  E.).  This  deposit  occurs  in  Grass 
Creek  bottom  and  the  gravel  must  be  dipped,  as  the  water  level 
comes  very  near  the  surface. 

About  100.000  cubic  yards  are  available.  Three  or  four  acres 
are  underlain  with  gravel.  Mr.  Harris  owns  a  dipper  and  dips 
the  gravel  for  the  township  and  county,  charging  them  35  cents 
per  yard. 
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John  Kitley  Pit — Southeast  quarter  of  section  21  (15  N.,  6 
E.).  This  deposit  occurs  in  the  second  terrace  along  Grass  Creek, 
and  is  of  large  size,  several  acres  being  underlain  with  a  seam  of 
gravel  12  to  14  feet  thick. 

Section  of  KUley  Gravel  Pit, 

1.  Sandy  loam  12  Jto  14 

2.  Clayey  gravel  14 

3.  Gravel  with  thin  layers  of  sand  from  1  to  2  inchec  In 

thickness  12  

4.  Clay. 

The  seam  of  gravel  alternates  with  a  seam  of  sand.  The  gravel 
is  not  all  of  the  same  degree  of  coarseness.  Masses  of  clay  are 
prominent  in  different  parts  of  the  pit.  The  gravel  is  largely 
quartz,  with  limestone  and  chert  present.  It  is  mixed  with  much 
sand,  so  that  when  placed  on  the  road  it  does  not  pack  well. 

This  pit  is  easily  gotten  at  and  worked,  since  the  gra^^el  can  be 
gotten  out  without  interference  of  water.  The  owner  strips  the 
pit  and  gets  20  cents  per  yard  for  the  gravel.  A  large  amount 
of  it  has  been  used  in  the  township  and  large  quantities  have  also 
been  hauled  into  Hancock  County.  The  interurban  street  car 
line  has  used  several  thousand  cubic  yards. 

Reynolds  Pit, — Nortlieast  quarter  of  section  28  (15  N.,  6  E.). 
This  pit  is  pretty  well  exhausted.  It  is  a  very  shallow  deposit, 
occurring  in  the  second  terrace  of  Grass  Creek.  Not  more  than 
3,000  yards  of  workable  gravel  remain. 

Fvanklw  Township. 

Franklin  Township  is  quite  level  in  tlie  western  and  central, 
but  rolling  in  the  eastern  part,  where  several  quite  prominent 
morainic  ridges  are  present,  border in£j:  on  Grass  Creek. 

Almost  all  of  the  gravel  of  the  township  occurs  in  the  ridges 
and  on  the  creek  bottoms.  Very  little  can  be  located  in  the  west- 
em  part.  All  tlie  principal  roads  of  the  township  have  been  grav- 
eled. 

/.  //.  Meyer  Deposit,-  -Northwest  quarter  and  southwest  quar- 
ter of  sections  34  and  35  (15  N.,  5  E.).  ^fr.  Meyer  has  not  yet 
opened  this  deposit.  By  prospecting,  it  was  found  that  an  area  of 
4  or  5  acres  was  underlain  with  gravel,  which  must  be  dipped,  as 
it  can  be  worked  in  no  other  way. 
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W.  H.  and  C.  M.  Harris  Pit — Northeast  quarter  section  28  (15 
N.,  5  E.).  This  large  deposit  is  in  the  present  flood  plain  of 
Grass  Creek.  The  only  way  that  the  gravel  can  be  gotten  out  is  by 
dipping.  This  makes  the  gravel  cost  the  township  35  cents  per 
yard.  Mr.  Harris  owns  a  dipper  and  in  1904  dipped  8,000  cubic 
yards.  There  is  still  available  50,000  yards.  The  seam  of  gravel 
is  from  25  to  30  feet  deep. 

This  gravel  is  of  excellent  quality.  It  is  clean,  free  from  clay, 
largely  quartz,  and  averaging  one-half  inch  in  diameter.  A  road 
examined  upon  which  the  gravel  had  been  placed  in  1903  showed 
it  to  be  of  excellent  wearing  qualities. 

Bauser  Pit — Northeast  quarter  section  28  (15  N.,  5  E.).  This 
deposit  occurs  in  a  high  ridge  bordering  Grass  Creek.  The  gravel 
outcrops  just  below  the  bam,  and  by  prospecting  I  found  the  entire 
hill  underlain  with  gravel. 

Perry  Township. 

The  west  half  of  Perry  Township  is  quite  rough,  there  being 
a  prominent  morainic  ridge  along  the  river.  The  eastern  part  is 
gently  rolling. 

In  the  western  and  central  parts  of  the  township  gravel  is  plen- 
tiful, being  found  in  the  morainic  ridge  and  in  the  river  plain. 
In  the  southeastern,  little  gravel  could  be  located.  Some  of  the 
largest  and  finest  deposits  in  the  county  occur  in  this  to\vnship. 

//.  Arms  Pit— West  half  of  section  15  (14  N.,  3  E.).  This 
deposit  is  but  a  part  of  a  much  larger  one,  which  is  continuous 
in  the  form  of  a  ridge  throughout  the  section.  The  ridge  is  a 
sub-glacial  deposit.  It  is  quite  prominent,  reaching  up  above  the 
valley  plain  to  a  distance  of  about  60  feet.  This  pit  is  practi- 
cally unlimited  in  supply,  as  the  entire  ridge  is  of  gravel.  No 
stripping  is  required,  as  the  gravel  comes  to  the  surface  on  the 
top  of  the  ridge.  The  gravel  here,  where  opened,  is  of  poor 
quality,  there  being  too  much  sand  and  dirt  mixed  with  it  But 
little  of  this  gravel  has  as  yet  been  placed  upon  the  roads. 

Clark  Sutton  Pit. — Southeast  quarter  section  21  (14  N.,  3  E.). 
Mr.  Sutton's  pit  is  but  a  continuation  of  this  same  ridge  above 
mentioned.  This  ridge  extends  through  sections  11,  10,  15,  22 
and  21  (14  N.,  *1  E.).  The  general  direction  is  northeast  and 
sou  til  west. 
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This  18  an  extremely  large  deposit,  probably  the  largest  in  Perry 
Township. 

Length  of  ridge. ^/2  mile 

Width  of  ridge 200  feet 

Height  of  ridge 50  feet 

Serdon  of  Sutton  Pit. 

Feet,  Inchee, 

1.  Sandy  loam   6  to  10 

2.  Reddish  brown  gravel   18 

3.  Gravel  and  sand  cross-bedded 40  

Tliis  pit  shows  cross-bedding  to  a  high  degree.  Certain  lenses 
of  gravel  will  run  into  coarse  sand  and  then  into  gravel  again. 
This  is  the  best  deposit  in  the  county,  the  gravel  is  of  good  size,  is 
free  from  dirt  and  clay,  is  of  a  light  gray  color,  and  well-ronnded 
pebbles.  There  are  few  soft  stones  present,  the  largest  percentage 
being  quartz  pebbles. 

This  pit  was  opened  up  in  1875,  and  the  road  from  Glenn  Val- 
ley to  Indianapolis  was  gi-aveled  from  it,  A  large  amount  of  the 
gravel  is  used  on  the  county  and  township  roads  in  the  township. 
Some  is  hauled  into  Johnson  Countv.  It  is  now  used  also  for 
concrete  work.  This  deposit  is  located  right  on  the  main  traveled 
road,  so  that  it  is  easily  available.  Little  stripping  is  necessary, 
so  that  the  pit  may  be  kept  open  at  small  expense.  Gravel  is  sold 
at  8  and  10  cents  per  yard  to  both  county  and  township. 

Roads  examined  upon  which  this  gravel  has  been  for  some 
years  prove  it  to  be  of  the  l)est.  The  gravel  packs  well,  making 
a  smooth,  hard  roadbed.  Being  so  largely  of  one  kind  of  mineral 
— quartz — it  wears  evenly. 

ir.  M.  Wishard, — North  of  the  center  of  section  IG  (14  N.,  3 
E.).  Thi>?  deposit  is  located  in  the  present  flood  plain  of  White 
River,  but  is  not  used  at  present,  as  it  is  impossible  to  get  the 
gravel  out  of  tlio  water  wiihout  dipping.  About  six  miles  of  road 
have  been  grnvolod  from  this  pit.  The  gravel  seam  is  from  25  to 
30  feet  thick. 

WiUiam  Hamilton  Pit. — Southeast  quarter  section  4  (14  N.,  3 
E.).  Mr.  TTamilton's  deposit  occurs  in  a  terrace  of  a  small  trib- 
utary to  White  River  and  is  of  river  deposition. 
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Length  of  opened  deposit 60  yards 

Width  of  opened  deposit 40  yards 

Depth  of  opened  deposit 12  feet 

There  is  an  unopened  deposit  right  south  of  Mr.  Hamilton's 
house  of  the  same  size. 

Section  of  Hamilton  Pit. 

Fett.  Inehea. 

1.  Clayey   sand    6  to  12 

2.  Gravelly  sand  6  to    8 

3.  Gravel,  coarse,  oxidized 4  

4.  Gravel,  finer,  interstratified  with  sand 5  

5.  Boulder  clay. 

The  color  of  the  gravel  at  the  top  is  yellowish  brown,  while 
below  it  is  of  a  bluish  gray  color.  The  upper  part  is  very  coarse, 
while  the  lower  is  finer.  Cobble  stones  make  up  about  70  per 
cent,  of  the  upper  part  of  the  deposit.  The  gravel  is  quite  free 
from  dirt  Limestone  forms  about  20  per  cent,  of  the  deposit. 
The  gravel  needs  little  stripping,  as  it  outcrops  at  the  surface. 
The  owner  strips  the  pit  and  charges  20  cents  per  yard.  Most 
of  the  gravel  hauled  out  is  used  in  the  township  for  repair  of  the 
roads,  about  800  cubic  yards  having  been  taken  out  in  1905  for 
this  purpose. 

Jordan  Pit. — Northwest  quarter  section  11  (14  N.,  3  E.). 
This  deposit  has  not  been  opened  for  road  purposes.  The  In- 
dianapolis Southern  Railway  passes  through  Mr.  Jordan's  farm, 
and  it  was  while  cutting  through  this  ridge,  upon  which  a  nursery 
is  located,  that  the  gravel  was  discovered. 

The  ridge  is  a  prominent  morainic  ridge,  extending  in  a  north- 
east-southwest direction,  and  is  a  part  of  the  same  ridge  already 
mentioned.  After  some  prospecting,  it  was  found  that  this  en- 
tire ridge  is  made  of  gravel  and  sand,  and  is  probably  of  sub- 
glacial  water  deposition. 

The  ridge  on  Mr.  Jordan's  farm  is  about  one-fourth  of  a  mile 
long,  100  to  150  feet  wide,  and  30  to  40  feet  high.  In  certain 
parts  the  q^ravel  comes  near  the  surface,  while  in  other  places  a 
covering  of  from  4  to  5  feet  of  clay  is  foimd. 

On  Mr.  Jordan's  farm  is  a. well,  which  was  sunk  at  the  bottom 
of  the  ridge,  35  feet  in  gravel  and  sand.  Judging  from  this  the 
gravel  must  go  down  40  or  50  feet. 
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In  the  cut  made  by  the  new  railway  the  gravel  was  exposed. 
It  is  of  excellent  quality  for  road  purposes,  being  free  from  clay, 
with  little  sand,  and  largely  quartz. 

The  sand  runs  in  pockets;  a  gravel  seam  often  grades  into 
sand.  The  railway  company  is  considering  the  question  of  buy- 
ing 10  acres  of  Mr.  Jordan  in  order  that  they  may  obtain  gravel 
for  ballasting  their  new  roadbed. 

Decatur  Township, 

Decatur  Township  is  quite  rolling  in  the  northwestern  and  ex- 
tremely so  in  the  southeastern,  where  a  morainic  ridge  is  quite 
prominent  In  the  ridge  are  numerous  gravel  deposits.  The 
eastern  part  of  the  township  is  well  supplied  with  gravel,  while 
little  could  be  located  in  the  western  and  northern  portions. 

Starbreech  Pit — Northwest  quarter  section  33  (16  N.,  2  E.). 

The  deposit  here  is  located  on  a  high  hill  bordering  East  Lick 
Creek. 

Length  of  hill 300  feet 

Width  of  hill 60  feet 

Height  of  hill 20  feet 

Scetion  of  Stnrhreerh  Pit. 

Feet. 

1.  Clay    1  to  4 

2.  Stratified  sand  with  littlo  gravel 1 

3.  Gravel  with  thick  seams  of  ciay  and  sand 18 

4.  Boulder  clay. 

The  gravel  is  not  of  good  quality,  as  there  is  too  much  clay 
and  sand  present.  Large  masses  of  clay  occur  throughout  the  de- 
posit.    Many  large  limestone  boulders  are  also  present. 

This  pit  is  not  now  worked,  but  has  been  worked  extensively, 
several  thousand  yards  having  been  taken  out 

Jolui  E.  Smith. — Northwest  quarter  section  7  (14  N.,  2  E.). 
This  deposit  is  located  in  the  banks  of  a  tributary  to  White  River. 
There  are  probably  5,000  to  8,000  cubic  yards  available.  Little 
stripping  is  necessary,  as  the  gravel  comes  very  near  the  surface. 
This  pit  has  not  yet  been  opened,  but  may  be  if  necessary.  The 
deposit  is  well  located  for  easy  transportation  to  the  central  part 
of  the  township. 

45 — Oeology. 
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Newman  Pit, — ^Northeast  quarter  section  6  (14  N.,  2  E.). 
Tills  deposit  is  located  in  the  second  terrace  of  White  River.  It 
is  of  river  deposition.  Several  acres  are  underlain  with  gravel, 
Avhich  is  of  a  light  gray  color,  rather  coarse  and  free  from  clay 
and  dirt.  It  contains  some  limestone,  and  packs  well  when 
placed  on  the  road.  The  gravel  is  sold  at  the  rate  of  10  cents 
per  yard  to  the  county  and  toAvnship.  Most  of  it  is  used  in  the 
township.  This  pit  was  opened  26  years  ago,  and  roads  built 
from  it  are  yet  in  good  shape. 

E.  Lane  Pit. — Southwest  quarter  section  IS  (14  N.,  2  E.). 
This  deposit  is  located  in  the  morainic  ridge  bordering  the  river. 
The  gravel  from  it  is  not  used,  as  it  is  too  sandy.  The  deposit 
is  an  extremely  large  one,  but  not  of  good  quality. 

Wayne  Toivnship, 

Wayne  Township  is  well  supplied  with  gravel  in  the  eastern 
and  central  portions,  but  little  gravel  is  to  be  had  in  the  western 
part.  Gravel  is  obtained  from  the  l)cd  of  Eagle  Creek  and  White 
River.  In  the  northeast  part  of  the  township  pit  gravel  is  plen- 
tiful. 

J.  J.  Cooper  Pit. — Xorthwest  quarter  section  21  (16  N.,  3  E.). 
There  is  a  ridge  extending  through  sections  21  and  28,  along 
White  River,  which  is  underlain  with  gravel.  This  deposit  is 
extremely  lai^re,  several  acres  being  underlain  with  gravel. 

Section  iff  Ow)//r/-  PH. 

Feet.  fmche*. 

1.  Clay  soil   2  to    4  

2.  Sand  and  jjjravel.  reddish  brown 6  to  10 

:i.     Stratified  jrravol  and  sand 14  to  IC  

The  gravel  rx'curs  in  lenses,  no  seams  being  continuous,  the 
gravel  merging  into  sand,  and  the  sand  into  gravel.  Often  pockets 
of  fine  sand  occur.  Where  the  gravel  can  be  gotten,  free  from 
sand,  it  is  of  excellent  quality,  being  light  bluish  gray  in  color, 
largely  quartz,  with  some  limestone. 
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MORGAN  COUNTY. 

Area  in  square  miles 415 

Population  in  1900 20,457 

Miles  of  public  roads 500 

Miles  of  roads  improved 140 

Percentage  of  roads  improved 28 

Miles  improved  witli  gravel 100 

Ikliles  improved  with  crushed  stone 40 

Average  original  cost  of  gravel  roads  ixjr  mile $900 

Average  original  cost  of  stone  roads  per  mile $1,700 

Total  original  cost  of  improved  roads $158,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $50 

Miles  of  improved  road  (gravel)  built  in  19f>5 17 

Miles  of  improved  road  (stone)  built  in  1905 12 

Miles  of  improved  road  (gi-avel)  contracted  for  11)00 14 

Miles  of  improved  road  (stone)  contracted  for  1900 5 

First  improved  roads  built  18G0 

Proportion  of  roads  improved  since  1895  (per  cent.) 50 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority B.  U.  Johnson,  County  Auditor 

Morgan  County  is  level  in  the  northwestern  ])art,  while  in  the 
central,  southern  and  southAvestern  j)ortions  it  is  hilly  and  broken. 
In  the  northern  part,  we  find  the  later  drift  exceedinirly  thick, 
while  in  the  central  and  southern  portions  we  have  the  hills  cov- 
ered but  thinly  with  the  earlier  or  Tllinoinn  drift. 

The  central  part  of  the  county  is  traversed  bv  the  vallev  of 
the  White  River,  which  at  its  widest  point  in  the  county  reaches 
a  Avidth  of  two  miles.  This  vallev  is  bounded  on  both  sid(*s  by 
high  hills,  some  rcachini^  an  elevation  of  over  100  feet. 

Morainic  ridi:e>  are  prominent.  In  the  southeastern,  a  ridge 
extends  from  Martiusvilh',  the  cdunty  scat,  in  a  southeast  direc- 
tion to  ^lorirantown.  hi  the  n(>rtlieast  a  rid^e  is  prominent 
through  Harrison,  soutliern  iladison  and  northwestern  Green 
townships.  In  the  west  central  another  ridge  passes  tli rough  the 
townships  of  Olay,  Gregg,  East  Jefferson  and  South  Monroe. 

Road  improvement  in  parts  of  the  county  is  a  difficult  ])roblem, 
not  only  from  the  standpoint  oH  road  material,  but  also  of  surface 
topography.  In  some  townshij)s  the  rf»gion  is  so  rough  that  it  is 
impossible  to  gravel  or  stones  the  roads  on  account  c^f  steep  hills. 
Although  most  of  the  townships  have  an  abundant  supply  of  gravel, 
but  few  miles  in  the  county  have  been  ixraveled. 
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Newman  Pit. — Northeast  quarter  section  6  (14  N.,  2  E.). 
Tills  deposit  is  located  in  the  second  terrace  of  White  Hiver.  It 
is  of  river  deposition.  Several  acres  are  underlain  with  gravel, 
which  is  of  a  light  gray  color,  rather  coarse  and  free  from  clay 
and  dirt.  It  contains  some  limestone,  and  packs  well  when 
placed  on  the  road.  The  gravel  is  sold  at  the  rate  of  10  cents 
per  yard  to  the  county  and  township.  Most  of  it  is  used  in  the 
township.  This  pit  was  opened  26  years  ago,  and  roads  built 
from  it  are  yet  in  good  shape. 

E,  Lane  Pit. — Southwest  quarter  section  18  (14  N.,  2  E.). 
This  deposit  is  located  in  the  morainic  ridge  bordering  the  river. 
The  gravel  from  it  is  not  used,  as  it  is  too  sandy.  The  deposit 
is  an  extremely  large  one,  but  not  of  good  quality. 

Wayne  Township. 

Wayne  Township  is  well  supplied  with  gravel  in  the  eastern 
and  central  portions,  but  little  gravel  is  to  be  had  in  the  western 
part.  Gravel  is  obtiiined  from  the  bed  of  Eagle  Creek  and  Wliite 
River.  In  the  northeast  part  of  the  township  pit  gravel  is  plen- 
tiful. 

J.  J.  Cooper  Pit. — Northwest  quarter  section  21  (16  N.,  3  E.). 
There  is  a  ridge  extending  through  sections  21  and  28,  along 
White  River,  which  is  underlain  with  gravel.  This  deposit  is 
extremely  large,  several  acres  being  underlain  with  gravel. 

Section  of  Cooper  Pit, 

Feet.  hchcM. 

1.  Clay  soil  2  to    4  

2.  Sand  and  gravel,  reddish  brown 6  to  10 

3.  Stratified  gravel  and  sand 14  to  IG  

The  gravel  occurs  in  lenses,  no  seams  being  continuous,  tlu: 
gravel  merging  into  sand,  and  the  sand  into  gravel.  Often  pockets 
of  fine  sand  occur.  Where  the  gravel  can  be  gotten,  free  from 
sand,  it  is  of  excellent  quality,  being  light  bluish  gray  in  color, 
largely  quartz,  with  some  limestone. 
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MORGAN  COUNTY. 

Area  in  square  miles 415 

Population  in  1900 20,457 

Miles  of  public  roads 500 

Miles  of  roads  improved 140 

Percentage  of  roads  improved 28 

Miles  improved  witli  gravel 100 

Miles  improved  with  crushed  stone 40 

Average  original  cost  of  gravel  roads  per  mile $900 

Average  original  cost  of  stone  roads  per  mile $1,700 

Total  original  cost  of  improved  roads $158,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $50 

Miles  of  improved  road  (gravel)  built  in  1905 17 

Miles  of  improved  road  (stone)  built  in  1905 12 

Miles  of  improved  road  (gi'avel)  contracted  for  190G 14 

Miles  of  improved  road  (stone)  contracted  for  lOOO 5 

First  improved  roads  built  1800 

Proportion  of  roads  improved  since  18J)5  {yyev  cent.) 50 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority B.  U.  Johnson,  County  Auditor 

Morgan  Couuty  is  level  in  the  northwestern  part,  while  in  the 
central,  southern  and  southwestern  portions  it  is  hilly  and  broken. 
In  the  northern  part,  we  find  the  later  drift  exceedingly  thick, 
while  in  the  central  and  southern  portions  we  have  the  hills  cov- 
ered but  thinlv  with  the  earlier  or  Illinoian  drift. 

The  central  part  of  the  county  is  traversed  by  the  valley  of 
the  White  River,  w^hich  at  its  widest  point  in  the  county  reaches 
a  width  of  two  miles.  This  valley  is  bounded  on  both  aidi^  by 
high  hills,  some  reaching  an  elevation  of  over  100  feet. 

Morainic  ridges  are  prominent.  In  the  southeastern,  a  ridge 
extends  from  Alartinsville,  the  countv  seat,  in  a  southeast  direc- 
tion  to  jNIorgantown.  In  the  northeast  a  ridge  is  prominent 
through  Harrison,  soutliern  Madison  and  northwestern  Green 
townships.  In  the  w^est  central  another  ridge  passes  through  the 
townships  of  Clay,  Gregg,  East  Jefferson  and  South  ilonroe. 

Road  improA'ement  in  parts  of  the  county  is  a  difficult  problem, 
not  only  from  the  standpoint  of  road  material,  but  also  of  surface 
topography.  In  some  townships  the  rogi(m  is  so  rough  that  it  is 
impossible  to  gravel  or  stone  the  roads  (»ii  account  of  steep  hills. 
Although  most  of  the  townships  have  an  abundant  supply  of  gravel, 
but  few  miles  in  the  county  have  been  graveled. 
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!RoAo  Materiat^  of  Moboait  County, 
The  townships  having  a  good  supply  of  gravel  are:  Harrison, 
Clay,  North  Washington,  Ray,  Green,  Madison  and  Brown. 
Those  having  a  small  supply  are  Gregg,  Monroe  and  Jackson, 
while  those  almost  devoid  of  gravel  are  Adams,  Ashland,  Kay  and 
South  Washington. 


MORCA]>LXa 


Pig.  i^.    Illaatratlng  tbe  distribution  of  road  Inali^rials  In  Morgan  Coanty. 


Gravel  occurs  in  the  morainic  ridges  above  mentioned  in  Har- 
rison, Madison,  Green  and  Washington,  in  large  deposits,  while 
in  the  broad  valley  of  the  White  River  gravel  may  be  obtained 
anywhere  by  dipping.  In  the  southern  part  of  the  county,  where 
the  drift  is  not  too  deep,  the  Mitchell  limestone  or  the  knobstone 
shale  outcrop  on  every  hill.  Every  stream  finds  its  bed  on  the 
shale. 
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In  Eay  and  Ashland  townships  the  Mississippian  limestones 

(Mitchell,   Harrodsbnrg  and   Bedford  limestone)    outcrop  in  a 

quarry,  which  is  now  being  operated  for  rock  metal.     This  is 

the  only  part  of  the  county  in  which  the  limestone  occurs  near 

the  surface. 

Adams  Township, 

This  township  has  no  pit  gravel,  as  it  is  level,  at  one  time  being 
a  lake.  Some  attempt  has  been  made  to  dip  gravel,  but  the  drift 
is  too  deep,  and  the  gravel,  where  found,  is  too  sandy  to  be  of 
any  value.  Some  gravel  has  been  pumped  in  the  southeast  quarter 
section  24,  but  the  gravel  was  mostly  sand. 

Monroe  Tonmship. 

There  is  little  gravel  in  the  western  part  of  this  township,  but 
some  in  the  eastern  part 
8.  HvJbhard  Pit, — Northwest  quarter  section  33  (14  N.,  IE.). 

Fe^,  Incket, 

1.  Clayey  loam 4  to  5 

2.  Reddish  clayey  gravel 8 

S.    Gravel  and  sand 12 

4.    Clay. 

Width  of  hill 100  feet 

Length  of  hill 180  feet 

Depth  of  gravel 12  feet 

Estimated  7,000  cubic  vards. 

This  gravel  is  not  of  good  quality.  There  is  too  much  sand 
and  clay  present.  The  upper  portion  of  the  gravel  is  oxidized  and 
is  of  a  reddish  color,  while  the  lower  is  of  a  grayish  color.  The 
gravel  is  rather  fine ;  there  are  coarse  seams  in  diflFerent  parts  of 
the  pit  Roads  built  of  this  are  often  repaired,  as  the  traffic  of 
vehicles  soon  cuts  through  the  gravel. 

0,  A,  Kennedy. — Xortliwcst  quarter  of  section  3  (13  N.,  1  W.). 
Here  is  a  small  deposit  located  under  Mr.  Kennedy's  bam.  The 
deposit  would  not  aggregate  more  than  3,000  cubic  yards. 

Ashland  Tou^nship, 

This  township  has  no  gravel,  but  has  eleven  and  one-half  miles 
of  stone  road  and  a  contract  let  for  eleven  and  a  half  miles  more. 
The  stone  comes  from  Owen  County. 
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Bay  Township. 

The  southern  part  of  Ray  Township  has  plenty  of  gravel,  as  it 
borders  on  White  River.  The  western  part  has  no  gravel.  Lime- 
stone outcrops  at  several  places,  and  is  quarried  on  the  land  of 

Martin,  in  the  northeast  quarter  of  section  3   (11   N., 

2  W.). 

Section  of  Murtin'tt  Quarry. 

Feet. 

1.  Clay  and  soil  strlppiDg 4  to  5 

2.  Flue  grained   limestone  much    weathered   and   broken    highly 

colored  by  iron  oxide 3 

3.  Hard,  bluish  gray,  compact,  line  grained,  uonfossiliferous  lime- 

stone     4 

4.  Compact,  finely  crystaliine,  bluish  gray  limestone,  slightly  fos- 

siliferous  with  distinct  bedding  plains 4 

5.  Finely  crystalline,  bluish,  uonfossiliferous,  compact  limestone. .  G 
G.     Dense,  dark  blue,   finely   crystalline,  highly  fossiliferous  lime- 
stone    5 

The  formations  are  the  Mitchell  and  the  Ilarrodsbnrg  of  the 
Mississippian  period. 

The  stone  from  this  quarry  has  been  placed  on  the  road  from 
Lewisville,  in  Ashland  Township,  to  Paragon,  Ray  Township. 
About  eight  miles  of  road  have  been  improved  from  it 

The  crusher  is  owned  by  Mr.  Martin,  who  took  the  contract  for. 
the  making  of  22  miles  of  road  for  tho  county.  It  is  of  the 
Gates  type,  a  small  one^  capable  of  turning  out  150  cubic  ytirds 
per  day.  Twelve  men  are  employed  at  the  quarry  and  six  or 
seven  to  haul  the  rock  to  tlie  road.  The  rock  is  crushed  and 
placed  on  the  road  at  the  rate  of  $1.00  per  yard. 

As  no  test  was  made  of  the  stone  its  value  for  road  material 
could  only  be  estimated  by  examining  the  road  where  it  has  been 
used  nearly  a  year.  This  road  showed  the  stone  to  be  of  excel- 
lent quality.  It  packs  well,  has  a  good  cementing  value,  and 
makes  a  smooth,  even  track. 

Jefferson  Toiwship. 

This  township  is  exceedingly  rough,  a  prominent  ridge  cover- 
ing almost  its  entire  area.  Only  the  county  roads  are  graveled. 
The  eastern  part  of  the  township  can  get  sufficient  gravel  from 
the  White  River  valley.  The  hills  bordering  White  River  are 
tliiiily  covered  witli  drift,  the  knobstone  shale  outcropping  in 
r.early  every  hill. 
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Gregg  Township. 

Gregg  Townshi])  is  very  rough,  so  that  but  few  of  the  roads 
have  been  sraveled. 

The  S.  Miller  PiV.— Southwest  quarter  section  33  (13  N.,  1 
W.).  The  gravel  outcrops  here  along  the  bluifs  lx>r(lering  Bur- 
nett's Creek.  It  is  a  river  deposit,  comprising  almost  7,000  cubic 
yards. 

Scrtionnf  }fi'ihr  Pit, 

Fret.  fnchea, 

1.  CIny  stripping  2  to  4  

2.  GraveUy  clay  with  iron  oxido 8  to  10 

ti.    Gravel  and    sand    stratitiod,    sand    layers    1  to   2 

inches  thick   14  

4.     Shale. 

The  upper  four  to  six  fciH  of  jjravel  in  No.  :»  arc  coarser  tlian  tliosc 
helow. 

This  is  the  best  deposit  in  Gregg  TowTiship.  The  gravel  is 
free  from  dirt,  but  contains  numerous  large  bouldor=5  of  granite 
and  limestone.  The  color  of  the  upper  eight  or  ten  inches  is  red- 
dish brown,  while  the  lower  portion  is  of  a  light  gray.  The  peb- 
bles are  largely  quartz,  there  being  a  small  percentage  of  lime- 
stone and  little  shale,  chert  and  sandstone. 

This  gravel  niake*^  a  good  roadbed,  packing  well  and  wearing 
evenly.  Roads  wore  examined  upon  which  it  had  Ux'n  used  for 
three  years  and  wore  found  to  be  in  good  condition.  The  owner 
has  stripped  the  pit  and  kept  it  in  good  condition,  charging  the 
township  15  cent?^  per  yard.  The  gravel  is  easily  gotten  at,  and 
can  l)e  worked  with  little  cost. 

77.  Breircr  Pit. — Northwest  quarter  section  27  (13  N.,  1  W.). 
This  pit  has  boon  verv  nenrlv  exhausted,  there  beiuir  not  more 
than  3,000  or  4,000  vards  left.  More  miirht  be  obtained  if  it 
could  be  di])ped. 

William  'Martiit'si  DcposU, — Xorthea^t  (juarter  section  33  (1*> 
N.,  1  W.).  Tlii*^  deposit  lias  not  been  oj^ened.  The  gravel  is  lo- 
cated in  a  bank  bordering  a  branch  of  I'arnett's  Creek.  Tt  was 
impossible  to  estimnte  tlie  amount  of  gravel  liere,  as  it  is  covered 
with  a  deep  mantle  of  clay.  Tt  would  be  diflicult  to  strip  this  de- 
posit, as  6  to  10  feet  of  clay  nmst  be  removed. 

James  Willicll  Pit. — Southeast  quarter  of  southwest  quarter 
section  4  (12  N..  1  W.).     This  is  not  a  large  de|)osit  and  occurs 
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in  a  small  knob-shaped  hill  along  Bamett's  Creek.     There  is  not 
more  than  4,000  yards  available. 

Section  of  Wilheit  Pit. 

Feet.  Inche». 

1.  Clay  stripping   2  to  3  

2.  Reddish  brown  gravelly  sand 6  to  8 

3.  Gravel,  upper  part  reddish  yellow,  lower  grayish ...  8  

4.  Sandstone. 

The  gravel  is  not  of  the  best  quality,  as  it  contains  a  great 
amount  of  sand  and  some  clay.  There  is  a  largn)  percentage  of 
sandstone  pebbles  presents  It  does  not  cement  well  when  placed 
upon  the  roads.  The  pit  is  located  close  to  roads  that  need  grav- 
eling, and  about  three-quarters  of  a  mile  has  already  been  grav- 
eled from  it  The  pit  is  stripped  by  the  owner  and  the  gravel  is 
sold  to  the  township  at  the  rate  of  16  cents  per  yard. 

Joseph  Bryant  Pit, — Southeast  quarter  section  4  (12  N.,  1  W.). 
This  also  is  but  a  small  deposit,  located  on  .the  top  of  a  hill  bor- 
dering Bamett  Creek.  The  gravel  is  not  of  good  quality,  there 
being  too  much  clay,  sand  and  sandstone  pebbles  in  it.  There  is 
not  more  than  6,000  yards  at  most.  The  same  may  be  said  of  the 
Nicholson  pit,  which  is  located  in  east  half  of  northwest  quarter 
section  4. 

There  are  also  small  deposits  in  Brewer's  and  Hicks's  pits,  sec- 
tion 27,  but  difficult  to  get  at  on  account  of  heavy  stripping. 

Madison  Township. 

The  Albert  Haymaker  Pit. — Northwest  quarter  section  22  (13 
N.,  2  E.). 

ScHion. 
,  Feet. 

1.  Stripping  of  clay 6  to  8 

2.  Fine  sand  and  gravel 5 

3.  Gravel  stratified,  not  coarse 3  to  4 

4.  Sand  with  little  clay 1 

5.  Coarse  gravel,  free  from  sand  and  clay 5 

G.  Fine  gravel  playing  out  on  one  edge  into  sand 3 

7.  Gravel  and  sand 7 

8.  Coarse  gravel   10 

This  is  a  large  deposit,  in  a  bluff  bordering  a  tributary  to  White 
River. 
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Length  of  hill 200  feet 

Width  of  hill 150  feet 

Depth  of  gravel 40  feet 

A  well,  dug  at  the  level  of  the  bottom  of  the  pit  some  distance 
from  the  bluff,  was  30  feet  in  depth  and  all  the  way  in  gravel 
and  sand.  This  is  one  of  the  best  deposits  in  the  township.  The 
gravel  is  of  a  light  gray  color,  is  of  all  degrees  of  coarseness,  and 
contains  few  friable  pebbles,  the  largest  percentage  of  the  peb- 
bles being  quartz,  diabase  and  chert  The  limestone  pebbles  are 
quite  numerous.  This  gravel  makes  excellent  roads.  Some  were 
examined  upon  which  the  gravel  had  been  in  use  for  several 
years. 

The  pit  has  been  opened  for  25  or  30  years,  but  gravel  has  not 
been  taken  out  every  year.  In  1905  about  1,000  yards  were 
hauled  on  the  township  and  county  roads.  Some  has  been  hauled 
into  Clay  Township.  It  is  now  mostly  used  for  repair  work. 
The  pit  is  located  right  on  the  main  traveled  road,  and  is  easily 
gotten  at.  The  stripping  is  not  expensive,  so  that  the  gravel  is 
sold  at  the  rate  of  6  cents  per  yard. 

Walter  Hays  Pit. — North  half  of  northwest  quarter  section 
22  (13  N.,  2  E.).  This  pit  is  located  about  one-half  mile  back 
of  the  Haymaker  pit.  It  is  in  a  roundish  hill  about  40  or  50  feet 
high.  It  is  of  glacial  origin,  the  hill  being  a  kame.  The  pit  is 
circular,  having  a  diameter  of  200  feet.  The  deposit  contains 
10,000  to  12,000  cubic  yards. 

S^'tioyi  itj  Jlaijn  Pit. 

Feet.         InehtB. 

1.  Clay  soil  stripping IS 

2.  Fine  loamy  siiiid 8 

3.  Coarse  gravel,  around  i)it.  wltli  stones  avi^raging  2  inches 

in  diameter 1 

4.  I^yer  of  fine  stralitlcd  gravel.    Thins  out  in  iJlaees  and 

thickens  in  otliers.     Cross-bcddod 4 

5.  Coarse  stratified  gravel  and  sand  running  in  lenses 12 


•   • 


•   • 


The  Mooresville  and  Waverly  pike,  a  comity  road,  was  graveled 
from  this  T)it  14  vears  aso,  and  hjis  onlv  had  to  be  rci]^raveled  in 
patches,  and  those  were  whore  washouts  had  i*omovcd  the  gravel. 
The  latter  cements  well  when  placed  on  the  roads,  making  a  hard, 
smooth  roadbed. 
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The  pit  is  located  one-half  mile  from  a  main  traveled  road,  is 
easily  stripped  and  worked  without  interference  of  ground  water. 
The  gravel  is  sold  to  the  township  and  county  for  5  cents  per 
load. 

James  Thacker  Pit. — Southeast  quarter  section  14  (13  N.,  2 
E.).  This  deposit  occurs  in  the  second  river  terrace  on  the  old 
flood  plain  of  White  Eiver  and  is  of  river  deposition.  It  is  a 
large  deposit,  5  or  6  acres  being  underlain  with  a  vrein  of  gravel 
12  to  14  feet  thick. 

Section  of  Thacker  Pit. 

Feet,  Jnckee. 

1.  Loamy  soil  stripping G  to  12 

2.  Coarse  gravel,  pebbles  averaging  2  to  3  inches  in  di- 

ameter    8 

3.  Finer  gravel,  pebbles  averaging  1  to  1^  inches  In  di- 

ameter       3  

4.  Layers  of  tine  and  coarse  alternating  with  thin  layers 

of  sand 12  

The  quality  of  this  gravel  is  equal  to  that  of  the  Haymaker 
pit.  It  is  clean,  free  from  soft  pebbles,  cements  well,  making 
solid  roads,  is  of  a  grayish  color  and  of  good  size.  Roads  built 
of  this  gravel  8  or  10  years  ago  are  yet  in  good  condition.  The 
cost  to  county  and  township  is  10  cents  per  yard.  Little  of  the 
gravel  is  used  now  except  for  repair  work. 

Milt  Tlioniburg  Deposit. — South  lialf  of  southeast  quarter  sec- 
tion 21  and  northeast  quarter  of  section  28  (13  N.,  2  E.).  Here 
is  a  large  dcix>sit  of  gi^avel,  but  of  poor  quality,  as  there  is  too 
much  clay  and  dirt  mixed  with  it.  15ut  little  of  this  gravel  has 
been  placed  upon  the  roads. 

Brown  Township. 

I)rown  Township  is  well  supplied  with  both  pit  and  bar  gravel. 
AMiite  Lick  Creek  flows  through  the  northwestern  part  of  the 
township,  and  through  the  eastern,  a  branch  of  White  Lick,  both 
of  which  contain  goo<l  bar  gravel. 

Newhy  Pit. — Southwest  quarter  .^CK'tion  12  (13  N.,  1  E.). 
This  pit  is  no  longer  used,  as  the  gravel  is  t(K)  sandy.  The  de- 
posit is  quite  a  large  one,  but  of  little  value.  It  would  do  for 
repair  in  c:ise  of  necessity.  Vtv  screening  much  good  gravel  could 
Ix^  obtained. 
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Devers  and  Fletcher  Deposits, — West  half  of  northwest  quar- 
ter section  14  and  southwest  quarter  of  southwest  quarter  section 
11  (13  "N.j  1  E.).  Neither  of  these  deposits  has  been  opened. 
They  occur  in  a  prominent  ridge,  bordering  a  branch  of  East  Lick 
Creek,  and  are  of  glacial  origin,  being  kames. 

Length  of  ridge 1,000  feet 

Width  of  ridge 75  feet 

Height  of  ridge 50  feet 

A  well  sunk  close  to  the  hill  passes  through  30  feet  of  gravel. 
These  deposits  are  located  right  on  the  public  road  and  close  to 
unimproved  roads. 

Everett  Allen  Deposit. — Northeast  quarter  section  2  (13  N.,  1 
E.).  An  extensive  gravel  deposit  is  located  on  Mr.  Allen's  fann, 
just  outside  Mooresville.  It  is  located  in  the  high  river  terrace 
bordering  East  Lick  Creek,  which  runs  in  an  east  and  west  di- 
rection south  of  the  town.  The  deposit  has  not  been  opened,  but 
could  be  utilized  with  little  expense.  Gravel  also  occurs  on  Wil- 
liam Morris's  farm,  northwest  quarter  section  1.  The  outcrop 
may  be  seen  at  base  of  hill,  along  the  side  of  the  road. 

Harrison  To }nuship. 

TTarrison  Township  is  supplied  with  a  large  amount  of  excel- 
lent gravel,  the  deposits  so  loon  ted  as  to  be  within  short  distances 
of  unimproved  roads.  They  all  occur  in  the  uiorainic  ridge  and 
are  of  crlacial  oriiriu,  a  larire  number  of  them  beimr  kames. 

Scott  Kellcy  r/7.- -Southwest  (puirtcn-  section  25  (13  X.,  2  E.). 

Mr.  Kelley  has  an  excellent  deposit  of  gravel  which  is  jUvSt 
being  open e<l  u|).  It  r)ocurs  in  a  ridgo-like  hill  1)ordering  a  branch 
of  White  River. 

Length  of  hill 100  feet 

Width  of  hill 100  feet 

Dei)th  of  gravel 20  feet 

The  gravel  is  of  a  light  gray  color,  free  from  sandstone  and 
clav,  contains  a  little  snnd,  irnides  from  coarse  to  fine  in  diflFerent 
parts  of  the  deposit,  is  largely  of  quartz  pebbles,  nrd  cement^ 
well  when  placed  on  the  rofid.       The  ])it  is  back  off  th    road  about 
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one-half  mile,  but  is  easily  available.  Little  stripping  is  neces- 
sary, as  the  gravel  comes  close  to  the  surface. 

George  Brenion  Deposit, — Southwest  quarter  section  24  (13 
N.,  2  E.).  Mr.  Brenton's  deposit  is  located  in  a  ridge-like  hill 
bordering  a  small  tributary  of  White  River.  It  is  a  large  one 
and  could  easily  be  opened  up,  as  very  little  stripping  is  neces- 
sary. The  gravel  is  of  good  quality  and  close  to  a  section  road. 
The  deposit  would  easily  supply  16,000  to  20,000  cubic  yards  of 
gravel. 

T.  S,  Underwood  Pit, — Southwest  quarter  section  26  (13  N.,  2 
E.).  This  is  undoubtedly  the  largest  and  best  deposit  of  gravel 
in  Harrison  Township. 

Length  of  hill 600  feet 

Width  of  hill 240  feet 

Height  of  hill 30  feet 

Section  of  Underwood  Pit. 

Feet.  Inches, 

1.  Clay  and  soil  stripping 6  to  12 

2.  Gravel  and  fine  sand 6 

3.  Stratified  gravel  and  sand,  well  cross-bedded 10  

4.  Coarse  stratified  sand  and  gravel,  cross-bedded,  with 

lenses  of  sand  alternating  with  lenses  of  gravel.  20  

5.  Bottom  of  gravel  not  reached. 

The  gravel  is  almost  free  from  dirt  and  clay,  and  little  strip- 
ping is  required.  Sand  occurs,  but  not  in  sufficient  quantity  to 
destroy  the  value  of  the  gravel.  The  color  varies.  At  the  top 
it  is  of  a  reddish  color,  while  below  it  is  of  a  light  gray.  The  oxi- 
dized portion  is  but  slight.  The  pebbles  average  one-half  to  one 
inch  in  diameter.  There  are  seams  of  finer  gravel,  which  often 
merge  into  lenses  of  sand.  The  pebbles  are  largely  quartz,  with 
some  limestone,  and  a  small  percentage  each  of  sandstone,  diorite, 
diabase  and  chert.  The  cementing  principle  is  mostly  lime.  The 
pebbles  are  tough  and  withstand  the  abrasion  of  vehicles. 

This  deposit  has  been  opened  two  years.  In  1904,  200  yards 
were  hauled  onto  the  township  roads.  About  one  and  one-half 
miles  of  road  have  been  graveled  from  the  pit.  It  is  used  now 
largely  for  concrete  work  and  road  bridges.  The  pit  needs  litr 
tie  stripping  to  keep  it  open,  so  that  the  owner,  to  encourage 
road  improvement,  sells  the  gravel  at  6  cents  per  load. 
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John  Paul  Pit. — Northwest  quarter  of  northeast  quarter  sec- 
tion 35  (13  N.,  2  E.).  This  pit  has  been  opened  for  about  25 
years.  A  large  amount  of  gravel  has  been  hauled  from  it  into 
Johnson  County.  Last  year  300  yards  were  hauled  into  that 
county.  The  pit  still  contains  enough  gravel  to  gravel  several 
miles  of  road.  The  gravel  costs  the  township  6  to  8  cents  per 
yard. 

Green  Taumship. 

Green  Township  is  well  supplied  with  gravel.  The  deposits  are 
large  and  of  good  quality.  They  are  well  distributed  throughout 
the  township,  so  that  long  hauls  are  not  necessary.  In  spite  of 
this  fact  the  townshij)  has  few  miles  of  improved  roads.  The  de- 
posits are  associated  with  the  terminal  moraine  and  are  mostly 
kames. 

J.  W,  Musser. — Northeast  quarter  section  3  (12  N.,  2  E.). 
This  deposit  occurs  in  a  long  ridge-like  hill,  a  kame,  and  is  of 
glacial  origin. 

length  of  hill 360  feet 

Width  of  hill 120  feet 

Depth  of  gravel 45  feet 

Sertio)}  of  Mi(i<ser  Pit. 

Feet.         Inches. 

1.     Clayey  soil  2  to  0 

•    2.     Yellowish  brown,  oxidized  gravel 10 

3.     Gravel,  with  pockets  of  sand,  both  highly  cross-bedded  40  

In  places  gravel  outorops  on  top  of  the  hill.  The  main  hill  of 
gravel  is  free  from  dirt,  but  cont^iins  numerous  sandstone  peb- 
bles. The  color  is  of  a  light  gray  below  and  yellowish  brown 
above,  where  oxidation  has  taken  place.  The  pebbles  average  one- 
half  inch  in  diameter.  Some  parts  of  the  deposit  arc  fine,  while 
others  are  conrsor.  The  pebbles  are  largely  quartz,  diabase,  dolo- 
rite,  vinth  some  chert,  limestone  and  sandstone.  They  are  tough, 
resisting  the  wear  of  vehicles  excellently. 

A  road  was  examined  upon  which  the  gravel  had  been  placed 
two  years  ago.  The  pebbles  show  little  wear.  The  gravel  packs 
well,  making  a  firm,  compact  roadbed.  About  two  miles  of  road 
have  been  improved  from  this  pit.     All  of  the  gravel  from  this 


718  REPORT  OF  STATE  GEOLOGIST. 

pit  has  been  used  in  the  township.  The  price  paid  for  it  is  5 
cents  per  load. 

The  pit  is  back  off  the  road  some  distance  and  is  difficult  to 
get  to,  so  that  hauling  to  the  place  needed  is  the  most  expensive 
part^  Little  stripping  is  necessary,  as  gravel  comes  to  the  sur- 
face and  can  be  loaded  into  wagons  without  interference  of  water. 

Dr,  Hortons  Pit. — Northeast  quarter  section  4  (12  N.,  2  E.). 
This  deposit  occurs  in  a  rounded-like  hill,  a  kame,  in  structure. 

Length  of  hill 300  feet 

Width  of  hill 76  feet 

Depth  of  gravel 

Scrtion  of  Horton  Pit, 

Feet.  fnchet. 

1.  Clayey  soil  stripping 6  to    8 

2.  Fine  gravel  and  sand 8  to  10 

3.  Coarse,  stratified  gravel 1  

4.  Gravel  with  thin  layers  of  sand.    The  layers  of 

sand  varying  in  thickness,  averaging  one- 
half  to  one  inch 20  to  30  

The  depth  of  gravel  was  not  determined.  A  well  sunk  at  the 
foot  of  the  hill  penetrated  sand  and  gravel  for  20  feet.  The 
gravel  is  of  a  bluish  gray  color,  is  free  from  clay  and  dirt,  and  the 
pebbles  of  good  size,  the  average  diameter  being  one-fourth  to 
one-half  inch.  The  quartz,  diorite  and  diabase  pebbles  abound, 
with  n  small  percentage  of  chert,  limestone  and  sandstone  present 

Koads  made  of  this  gravel  three  years  ago  are  in  excellent  con- 
dition, the  gravel  showing  little  wear,  packing  well,  and  making 
a  smooth,  compact  bed.  The  pit  is  located  right  on  the  public 
highway,  snd  needs  little  stripping,  so  that  gravel  is  sold  to  the 
county  at  ihe  small  price  of  5  cents  per  load. 

Thomas  Adams  Pit. — East  half  of  southeast  quarter  section  19 
(12  N.,  2  E.).  This  pit  is  located  along  Clear  Creek,  and  is  a 
prominent  ridge,  standing  about  40  feet  above  the  level  flat  along 
the  river.     The  ridge  is  a  knme,  of  glacial  origin. 

Length  of  ridge HOO  feet 

Width  of  ridge 150  feet 

Depth  of  gravel 40  feet 


BOAD  MATERIALS  OF  MORGAN  COUNTY.  719 

Section  of  Adams  Pit. 

Feet.  Inckea, 

1.  Clayey  loam 0  to  12 

2.  Clay  and  gravel 8  to  10 

3.  Fine,  stratified  gravel  and  sand 1  to  3  

4.  Coarse,  stratified  gravel  with  little  sand 1  to  2  

5.  Stratified  sand  and  gravel,   with   layers  of  sand 

ranging  from  one-half  inch  to  three  inches  in 

thicl^ness  30  

The  gravel  is  highly  cross-bedded,  no  layer  being  continuous 
across  the  pit.  The  sand  occurs  in  lenses,  while  large  masses  of 
gravel  have  become  cemented  together  by  lime  carbonate.  The 
gravel  is  of  a  light  gray  color  throughout,  with  little  dirt  or  clay. 
The  pebbles  average  one-half  inch  in  diameter.  Tliose  of  quartz, 
diabase  and  diorite  predominate,  witlx  a  good  percentage  of  lime- 
stone and  chert. 

The  gravel  is  of  good  quality,  resisting  to  a  marked  degree  the 
wear  and  tear  of  traffic.  It  packs  well,  the  limestone  furnishing 
the  cementing  material.  It  is  sold  to  the  county  and  township  at 
the  rate  of  9  cents  i)er  yard.  Tlie  pit  is  located  close  to  a  main 
traveled  road,  so  that  its  availability  is  of  tlie  best. 

William  Adams  Pit, — Northeast  quarter  section  21  (12  N.,  2 
E.).  This  pit  is  of  about  the  same  size  as  the  Thomas  Adams  pit 
and  of  the  same  quality. 

Jacob  Dressier  Pit, — Northeast  quarter  of  northcabt  quarter 
section  33  (12  N.,  2  K.).  This  deposit  is  of  glacial  origin,  oc- 
curring in  a  kaine-like  hill. 

Length  of  hill 320  feet 

Width  of  hill 150  feet 

Depth  of  gravel 30  feel 


Sic(i(ni  of  DrrsnUr  Pit. 

Ft'rt.  Inrhee. 

1.  Clayey  soil  (on  top) 4  to  G 

(On  sides  doopcr.) 

2.  A  reddish  clayey  irravol  (oxidized) 8 

3.  Coarse  gravel    2  

4.  Stratitied  sand  iiiul  irravcl 2(>  

The  upper  surface  of  tlio  i^ravol  is  oxidizod,  boinir  a  reddish 
brown  color,  while  below  it  is  a  light  gray.      Throughr>ut  the  de- 
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posit  masses  of  clay  and  sand  occur.  In  portions  of  the  pit  the 
gravel  has  been  cemented  together.  It  is  of  medium  coarseness, 
with  a  large  percentage  of  limestone  pebbles.  These  pebbles  are 
surroimded  with  a  thin  coating  of  clay,  which  together  with  the 
lime,  cause  them  to  cement  closely  together  when  placed  on  the 
road.  A  roadbed  was  examined  where  this  gravel  had  been  in  use 
for  two  years  and  was  foimd  to  be  as  good  as  the  day  placed  on. 
The  gravel  packs  well,  making  a  smooth,  hard  roadbed.  The  peb- 
bles wear  evenly,  so  that  few  rut  holes  were  found  in  the  road. 

This  pit  is  located  close  to  a  main  traveled  road,  so  that  it  is 
not  difficult  to  get  at  It  is  also  close  to  unimproved  roads.  Lit- 
tle stripping  is  required  and  there  is  no  water  to  interfere.  About 
two  miles  of  road  have  been  graveled  from  this  pit.  The  owner 
strips  the  pit  and  charges  the  county  and  township  9  cents  per  yard 
for  the  gravel. 

Felix  Easting  Pit. — Southwest  quarter  of  southwest  quarter 
section  36  (12  N.,  2  E.).  This  pit  was  opened  during  the  last 
year,  so  that  little  gravel  has  been  taken  out  The  pit  is  a  large 
one,  and  flie  gravel  of  good  quality.  This  should  be  a  valuable 
deposit,  as  it  is  in  a  part  of  the  township  where  gravel  is  not  so 
plentiful. 

Jackson  Toimtship, 

This  township  has  no  gravel  of  any  consequence.  The  township 
is  very  rolling,  the  hills  being  covered  with  a  pebbless  clay.  Small, 
worthless  deposits  were  located  in  section  34,  on  the  farms  of  Tel- 
ford Merriman  and  James  Miller.  Here  the  deposits  are  largely 
clay  and  sandstone. 

Washington  Township. 

This  township  is  well  supplied  with  gravel,  except  in  the  south- 
em  part,  where  no  gravel  could  be  located.  The  country  here 
is  too  rough  for  road  improvement  were  the  material  present. 
Gravel  may  be  obtained  anywhere  in  the  morainic  belt  that  ex- 
tends southeast  of  INfartinsville,  and  also  in  the  valley  plain  of 
the  White  Kiver,  which  here  reaches  a  width  of  two  miles. 

Big  Four  Pit. — Section  23  (11  N.,  IE.).  This  deposit  is  a 
large  one,  being  a  union  of  three  kames.     The  hill  is  a  long  ridge 
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and  stands  about  60  feet  above  the  surrounding  plain  of  Indian 
Creek. 

Length  of  hill. 600  feet 

Width  of  hill 200  feet 

Height  of  gravel 60  feet 

This  pit  is  owned  by  the  Big  Four  Railroad,  the  railroad  buy- 
ing up  the  land  when  the  road  was  first  built  for  the  purpose  of 
getting  gravel  for  ballast.  After  some  time  the  railway  did  not 
eare  for  continued  use  of  the  gravel,  as  it  was  not  coarse  enough, 
so  sold  the  land  but  retained  10  acres,  on  which  the  pit  is  lo- 
cated. 

Section  of  Big  Four  Pit. 

Ftet,  Jnche$, 

1.  A  clayey  loam 12  to  18 

2.  A  reddish  brown  (oxidized)  gravelly  clay 1  to  2  

3.  Stratified  gravel  and  sand,  highly  cross-bedded . .        50  

No  layer  of  gravel  or  sand  is  continuous  across  the  pit,  but 
a  gravel  layer  merges  into  sand  or  into  another  layer  of  gravel 
with  a  different  dip.     Some  layers  are  coarse,  others  fine. 

The  gravel  is  free  from  dirt,  but  contains  some  clay,  and  nu- 
merous sandstone  pebbles.  These  pebbles  often  reach  good  sizes. 
The  gravel  is  of  a  light  gray  color  below.  Different  degrees  of 
coarseness  may  be  had.  The  lower  portions  are  often  cemented 
together  into  great  masses.  The  road  from  Mahalasville  to  Mar- 
tinsville, built  from  this  pit  15  years  ago,  has  only  had  to  be  re- 
graveled  in  places.  The  pit  has  been  opened  for  25  years.  A 
large  amount  of  the  gravel  is  used  in  Washington  Township,  but 
quite  a  quantity  is  also  hauled  into  Jackson.  The  deposit  is  right 
on  the  main  traveled  road  and  close  to  im improved  roads.  The 
railroad  sells  this  gravel  to  the  county  and  to\vnship  at  the  rate 
of  10  cents  per  yard.  A  blower  must  be  used  to  get  the  gravel 
down,  as  the  face  of  the  pit  is  about.  60  feet  in  height. 

Johii  W,  Hammond  Pit, — Center  of  section  36  (11  N.,  1  E.). 
This  deposit  occurs  in  a  lon<r  ridge-like  hill.  The  hill  is  of  a  gla- 
cial origin,  and  is  associated  with  the  morainic  belt  before  men- 
tioned. 

Length  of  hill 600  feet 

Width  of  hill 120  feet 

Depth  of  deposit 30  feet 

46— Geology. 
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Section  of  Hammond  Pit, 

Feet.  Inchee. 

1.  Clayey  soil  stripping 6  to  12 

2.  Deep  red  sandy  clay 8  to  12 

3.  Gravel  with  pillars  of  clay  and  pockets  of  sand 30  

In  the  east  end  of  the  pit  prominent  pillars  of  clay,  highly  oxi- 
dized, occur.     With  this  clay  is  fine  sand. 

The  gravel  in  places  is  free  from  impurities,  but  in  others  con- 
tains much  clay,  sand  and  dirt  The  color  df  the  upper  two  feet 
is  deep  red,  while  below  a  light  gray  color  predominates.  In  the 
lower  portion  of  the  pit  the  gravel  has  been  cemented  together  in 
huge  masses.  All  grades  of  coarseness  may  be  obtained.  Quartz 
and  diabase  pebbles  predominate,  but  a  large  percentage  of  lime- 
stone and  sandstone  pebbles  are  present 

The  gravel  packs  well  and  wears  evenly.  A  road  was  examined 
where  this  gravel  had  been  in  use  for  a  period  of  12  years,  and 
was  found  to  be  yet  in  good  condition. 

The  pit  is  right  on  the  main  traveled  road,  easily  gotten  at,  and 
easily  stripped  and  worked.  The  county  and  township  pay  the 
owner  5  cents  per  load  for  all  gravel  hauled. 

Oravel  Deposit  in  Southwest  Qvarter  Section  20  (11  N.,  IE.). 

This  deposit  is  owned  by  the  county.  The  deposit  is  not  a 
large  one,  and  not  of  good  quality.  There  are  probably  5,000 
yards  available. 

Kit  Kamer  Pit. — Southeast  quarter  of  southeast  quarter  section 
10  (11  N.,  IE.).  This  deposit  occurs  in  the  prominent  ridge 
which  extends  southeast  of  Martinsville.  It  is  a  well  defined 
knme. 

Length  of  opened  deposit 300  feet 

Width  of  opened  deposit 150  feet 

Depth  of  opened  deposit 40  feet 

This  gravel  is  of  about  the  same  quality  as  that  of  the  Big  Four 
pit,  being  found  in  the  same  ridge.  Most  of  that  hauled  from 
this  pit  is  used  in  Washington  Township.  It  is  sold  to  county  and 
township  for  5  cents  per  load. 

Gravel  may  be  located  at  numerous  points  in  the  ridge,  which 
extends  just  to  the  southeast  of  Martinsville. 
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Clay  Tovmship. 

The  eastern  part  of  Clay  Township  is  well  supplied  with  gravel, 
as  it  is  located  in  the  plain  of  White  River.  Gravel  may  be  had 
any  place  in  this  valley  plain,  as  all  the  wells  show  it  very  near 
the  surface.  The  western  part  of  the  township  has  little  gravel, 
and  were  it  present  it  would  be  of  little  value,  as  the  region  is  too 
rough  for  road  improvement. 

Bar  gravel  is  plentiful  along  East  Lick  Creek  at  numerous 
points. 

JOHNSON  COUNTY. 

Area  In  square  miles 312 

Population  in  1900 20,223 

Miles  of  public  roads 620 

MUes  of  improved  roads 240 

Percentage  of  roads  Improved 38.7 

Miles  Improved  with  gravel 240 

Miles  improved  with  crushed  stone None 

Average  original  cost  of  gravel  roads  per  mile $1,250 

Total  cost  of  improved  roads $300,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $90 

Miles  of  improved  road  (gravel)  built  in  lOOH 6 

First  improved  roads  built 1808 

Proportion  of  improved  roads  built  sinro  1895  (i)er  ct'nt.) 10 

Satisfaction  of  farmers  witli  investment  in  improved  roads Good 

Authority Oscar  V.  Nay,  County  Auditor 

Johnson  Count  v  is  mucli  more  lovol  than  ^foriran.  It  is  esscn- 
tially  a  plain,  oxce]>t  in  the  nortlicrn  part,  Avliore  there  is  a  prom- 
inent niorainic  ridire  running:  in  on  east  niul  west  direction,  through 
the  townships  of  Wliite  River,  T^lensant  and  Clay.  In  the  cen- 
tral part  there  is  nnotlier  ridi»e  enterinc:  the  county  in  the  north- 
western part  of  Fiiion  Townshi]),  extendinii^  in  a  southeasterly  di- 
rection, passiuir  just  sontli  of  l^'miiklin,  the  county  seat,  then  turn- 
ing to  the  east  tlirouirli  Franklin  Township  and  passing  out  into 
Shelbv  Count V. 

Thexe  are  also  short  rid,c:es  in  tlie  southwestern  part  of  the 
county,  in  the  town^liips  of  ITensley  and  I^Tineveh,  and  in  the 
southeastern  part  of  the  county,  in  Pdue  Uiver  and  South  Frank- 
lin townships. 
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The  drift  of  the  northern,  central  and  southeastern  portions  is 
of  the  last  ice  invasion,  while  in  the  southwest  the  older  Illinoian 
drift  13  present 


AfiL-fiA^ 


Fig.  4(1.    Illpatratlng  the  distribution  ot  road 


In  Johnson  County. 


All  of  the  main  tiaveletl  loads  have  been  graveled,  but  large 
amounts  of  gravel  nre  needed  for  repair  work,  and  tiew  roads  that 
are  opening  up.  Johnson  County  has  up  to  date  240  miles  of 
fine  graveled  road.  Tn  1904  the  county  spent  $23,438.06  for  road 
improvement. 
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Road  Material  of  Johnson  County. 

Since  the  county  is  so  deeply  covered  with  drift,  none  of  the 
streams  have  cut  down  to  bed  rock,  nor  have  quarries  been  opened. 
The  only  material  accessible  in  the  county  is  therefore  gravel. 

The  following  townships  are  well  supplied  with  gravel :  White 
River.  Blue  River,  Union,  southwestern  Franklin  and  eastern 
Clay.  In  all  the  other  townships  gravel  is  not  plentiful.  In  the 
southeastern  part  of  the  county,  bordering  Blue  River,  are  gravel 
plains  which  are  probably  the  outvvash  from  the  morainic  ridge  in 
this  vicinity.  In  Clark  and  Pleasant  townships  gravel  must  be 
dipped,  as  no  pit  gravel  could  be  located.  Gravel  is  plentiful 
along  Sugar  Creek,  but  must  be  dipped  in  many  portions  of  the 
county.  In  White  River  large  deposits  occur  associated  with  the 
morainic  ridge. 

Hensley  Township. 

Very  little  pit  gravel  could  be  located  here.  That  for  the  roads 
has  been  taken  from  the  bed  of  Indian  Creek  and  other  small  trib- 
utaries.    There  are  two  pits  of  good  size  in  the  township. 

Margaret  WolfingtonPii. — ^N'ortheast  quarter  section  29  (11  N., 
3  E.).  This  deposit  is  associated  with  the  morainic  ridge  in  south- 
western Hensley.  It  is  a  long  ridge-likc  hill,  in  the  western  end 
of  which  the  gi*avel  occurs. 

Length  of  hill 250  feet 

Width  of  hill 75  feet 

Depth  of  gravel 16  feet 

Sr<'(i<}n  of  Wol/iiK/tini  Pit. 

Ittrhet.  Feet. 

1.  Yellowish  clay  stripplns: 18    to      3 

2.  Gravel  and  sand  slightly  oxidizod 0  to  8 

3.  Coarse,  gravel  stratified 8 

4.  Gravel   and   sand   cross-bedded.      Sand    occurring   in 

lenses    12 

5.  Clay  and  shale  at  bottom. 

The  gravel  is  of  a  reddish  color  at  the  surface,  but  quickly 
passes  into  a  light  gray  color,  when  below  the  zone  of  oxidation. 
The  deposit  is  free  from  dirt,  and  clay.  The  gravel  is  largely 
quartz,    with    some    limestone.     No    sandstone    is    presents     All 
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grades  of  coarseness  and  fineness  may  be  had.  The  gravel  runs  in 
lenses ;  in  one  part  of  the  pit  coarse,  in  another  finer. 

This  deposit  was  opened  in  1905.  No  gravel  has  yet  been  sold 
to  the  county  for  public  roads.  A  large  amount  has  been  sold  to 
the  Indianapolis  Southern  Eailway,  which  is  passing  through  Mor- 
gantown,  Morgan  County.     It  is  used  in  concrete  work. 

This  gravel  is  of  excellent  quality  and  would  make  the  best  of 
road  material.  The  pit  is  located  off  the  main  road  one-quarter 
of  a  mile,  but  is  easily  available.  Little  stripping  is  required  and 
the  deposit  is  high  enough  so  that  water  does  not  interfere.  The 
railroad  company  is  paying  15  cents  per  yard  for  concrete  gravel. 

R,  T.  C  off  man  Pit, — East  half  of  southeast  quarter  section  23 
(11  N.,  3  E.).  This  deposit  occurs  in  the  bluffs  bordering  Indian 
Creek,  and  is  of  both  glacial  and  river  origin. 

Length  of  deposit  along  bluffs 800-1,000  feet 

Width  of  deposit  along  bluffs 100  feet 

Depth  of  gravel 12  feet 

The  gravel  is  of  a  yellowish  gray  hue,  the  upper  portion  being 
highly  oxidized.  Deeper  down  the  color  is  more  of  a  bluish  gray. 
The  pebbles  average  one-half  inch  in  diameter  and  are  largely 
quartz,  though  some  limestone,  slate  and  sandstone  are  present. 
The  deposit  is  free  from  clay  and  sand. 

This  gravel  is  all  used  in  the  township.  The  pit  is  now  being 
opened  to  obtain  gravel  for  the  graveling  of  a  new  road  about 
two  miles  south  of  the  pit.  About  five  miles  of  road  have  already 
been  improved  from  this  pit^  as  it  has  been  opened  for  about  20 
years.  More  or  less  gravel  has  been  taken  out  every  year.  A  road 
was  examined  where  this  gravel  had  been  in  use  for  a  number  of 
vears  and  was  foimd  to  be  in  excellent  condition.  The  travel 
packs  like  clay  and  wx'ars  evenly,  liius  making  a  smooth  roadbed. 

The  gravel  costs  the  county  and  township  15  to  20  cents  per 
yard,  and  the  county  must  strip  it.  The  stripping  is  difficult,  as 
the  cravel  is  covered  Avith  several  feet  of  clav. 

Uniov^  Toimiship, 

Union  Township  has  little  gravel.  The  only  locations  of  any 
importance  were  made  in  the  eastern  part. 

Noel  Boaz  Pit — Southwest  quarter  section  24  (12  N.,  3  E.). 
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This  deposit  is  located  along  a  branch  of  South  Fork  Creek.  '  It 
occurs  in  a  long  ridge-like  hill,  which  is  continuous  with  a  large 
deposit  of  the  old  river  plain. 

There  are  twenty  acres  underlain  with  gravel.  This  deposit 
has  been  examined  by  the  railway  company  and  pronounced  of 
good  quality.  There  is  some  talk  of  the  railway  putting  in  a 
switch  and  getting  gravel  for  their  new  roadbed. 

Section  of  Boat  Pit. 

Feet.        Inchet. 

1.  Loamy  soil   2 

2.  Gravel  slightly  oxidized G 

3.  Gravel  and  sand,  stratified,  cross-bedded 15 

4.  Bottom  not  reached. 

A  well  near  the  deposit  penetrates  gravel  and  sand  for  a  dis- 
tance of  30  feet.  The  gravel  is  free  from  dirt,  is  bluish  gray  in 
hue,  and  of  different  degrees  of  coarseness,  probably  averaging  1 
inch  in  diameter.  Patches  of  sand  occur,  but  in  such  manner  as 
not  to  affect  the  quality  of  the  gravel.  The  pebbles  are  largely 
quartz  and  diabase  with  some  limestone  and  chert. 

The  deposit  is  located  within  a  few  rods  of  the  road  and  close 
to  unimproved  roads,  is  worked  with  little  ex|)ense,  since  little 
stripping  is  necessary,  and  enough  is  above  ground-water  level, 
so  as  not  to  require  dipping. 

This  deposit  was  opened  in  1800  and  since  that  time  6  miles  of 
road  have  been  graveled  from  it.  The  gravel  does  not  pack  well, 
but  wears  well.  A  road  was  examined  where  it  had  been  in  use 
for  several  years,  and  found  to  be  in  good  condition. 

Rohert  Vandinc. — Northeast  quarter  section  30  (12  N.,  4  E.). 
This  is  a  small  deposit,  and  of  poor  quality.  The  gravel  is  very 
clayey  and  dirty.  Tliere  is  an  estimated  amount  of  5,000  yards 
that  is  still  available. 

Mollie  Drcrin'nu]  Da  posit. — P^ast  half  of  northeast  quarter  sec- 
tion 24  (12  N.,  3  E.).  This  deposit  has  not  been  opened  for 
public  use.     Some  gi'avel  lias  been  t^iken  out  for  private  use. 

Length  of  hill 200  feet 

Width  of  hill 150  feet 

Depth  of  gravel 12  feet 

The  gravel  is  only  of  fair  quality,  there  being  considerable  clay 
and  sand  mixed  with  it 
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'Vfilliam  Qarshwiler  PH. — ^West  half  of  southwest  quarter  sec- 
tion 24  (12  N.,  3  E.).  This  deposit  occurs  in  a  round  knoll-like 
hilly  and  is  of  glacial  origin. 

Diameter  of  hilk 100  feet 

Depth  of  gravel 20  feet 

Section  of  GarahwUer  Pit, 

Feet.        Inches. 

1.  Clayey  soU  stripping 2 

2.  Reddish  gravel  and  clay 8 

3.  Gravel  and  sand,  cross-bedded 12 

4.  Blue  UlL 

The  gravel  is  of  a  grayish  color,  is  free  from  clay,  but  con- 
tains large  portions  of  sand  in  certain  portions  of  the  pit.  The 
pebbles  are  largely  quartz,  diabase,  homblendite,  diorite  and  basalt 
Their  average  size  is  one-half  inch.  The  owner  strips  the  pit 
and  sells  the  gravel  to  the  county  and  township  for  20  cents  per 
yard. 

Blue  Kwer  Toumship. 

This  township  is  well  supplied  with  gravel,  especially  the  south- 
eastern part,  where  we  have  a  well  pronounced  gravel  plain  along 
Blue  River.  This  plain  is  probably  the  outwash  from  the  mo- 
rainic  ridge  to  the  north.  All  of  the  principal  roads  have  been 
graveled. 

Sam  Brockman  Deposit, — Southeast  quarter  section  4  (11  N., 
5  E.).  This  deposit  occurs  along  the  bank  of  Sugar  Creek  and 
is  terrace  gravel.  It  is  very  shallow,  but  continuous  for  some  dis- 
tance along  the  stream.  The  upper  portion  is  of  a  yellowish 
color,  being  oxidized.  There  are  probably  5,000  cubic  yards 
available. 

James  Hayes  Fit, — West  half  of  southwest  quarter  section  15 
(11  N.,  5  E.).  Mr.  Hayes's  house  is  located  on  the  ridge  and 
also  a  schoolhouse.  This  deposit  has  not  been  opened,  as  there  is 
a  sufficiency  of  gravel  without  it. 

Length  of  hill 300  feet 

Width  of  hill 100  feet 

Depth  of  gravel 15  feet 

Tliis  will  be  difficult  to  work,  as  it  is  covered  to  a  depth  of  6 
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to  8  feet  with  clay.  It  is  located  at  three  comers,  so  that  it 
w<»iild  be  easy  to  get  to  unimproved  roads. 

Deposit  in  Southivest  Quarter  Section  27. — Southwest  of  sec- 
tion 28  and  northwest  of  section  33.  This  is  part  of  the  gravel 
plain  bordering  Blue  River.  Gravel  may  be  obtained  here  by  a 
removal  of  2  to  6  feet  of  clav  and  soil.  In  the  first  mentioned 
section  the  interurban  railway  company  has  opened  a  pit  and  is 
hauling  gravel  on  its  line.  The  gravel  is  scooped  up  by  steam 
shovel  and  loaded  onto  the  car.  It  is  rather  coarse  and  of  ex- 
cellent quality. 

Thomas  Durbiv  Pit. — Southeast  quarter  section  30  (11  N.,  5 
E.).  This  deposit  occurs  in  a  long  ridge-like  hill.  It  is  asso- 
ciated with  the  morainic  ridge  and  is  in  origin  a  kame. 

Length  of  area  furnishing  gravel 200  feet 

Width  of  area  furnishing  gravel 75  feet 

Depth  of  gravel 15  feet 

This  gravel  is  not  of  good  quality,  as  there  is  too  much  clay  and 
sand  present  It  is  too  fine,  and  when  placed  on  the  road  fails 
to  pack  well. 

Nineveh  Township. 

But  little  gravel  could  be  located  in  this  township.  In  the 
northern  part  bar  gravel  is  taken  from  Buckheart's  Creek,  and  in 
the  south  from  Nineveh  Creek. 

A  small  deposit  was  located  in  the  southwest  quarter  of  southeast 
quarter  of  section  28.  The  gravel  is  of  little  value,  however,  as 
it  is  too  sandy. 

FranMin  Township, 

Gravel  is  not  plentiful  in  this  township.  Some  pit  gravel  was 
located  in  the  Avostern  part,  but  little  in  the  central  and  eastern. 
The  eastern  part  of  the  township  obtains  gravel  from  Sugar  Creek, 
along  which  if  is  plentiful,  both  as  bar  and  terrace  gravel. 

Samuel  Beyers  Pit. — Xortlnvest  quarter  section  29  (12  N.,  4 
E.).  This  deposit  is  associated  with  the  ridge  drift  which  passes 
to  the  west  of  Franklin,  and  is  a  well  worked  kame. 

Length  of  gravel  hill 300  feet 

Width  of  gravel  hill 75  feet 

Depth  of  gravel 16  feet 
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Section  of  Beyers  Pit. 

f'eet.  Inchet. 

1.  Clay  and  soil  stripping 1  to  4  

2.  Gravel  and  sand  slightly  oxidized 8  to  10 

3.  Fine,   stratified   sand 4 

4.  Gravel  and  sand,  stratified  and  cross-bedded. . . » . .         12  

5.  Blue  till  at  bottom. 

In  parts  of  the  pit  the  gravel  becomes  quite  sandy,  the  sand 
lenses  often  merging  into  gravel  or  the  gravel  into  sand.  The 
lower  portion  of  the  deposit  is  of  a  grayish  color,  while  the  up- 
per is  of  a  reddish  yellow  hue.  Some  clay  is  present  in  the  gravel, 
but  not  in  harmful  amounts.  Tho  gravel  varies  in  coarseness. 
The  predominating  pebbles  are  quartz,  diabase,  diorite,  with  some 
limestone  and  chert 

This  pit  has  been  open  for  a  number  of  years.  Gravel  has 
been  taken  from  it  to  improve  the  road  from  Franklin  to  Trafal- 
gar. As  most  of  the  roads  in  the  township  are  now  improved,  the 
gravel  is  used  chiefly  for  repair  work.  The  gravel  does  not  pack 
well,  as  there  is  too  much  sand  in  it.  The  pit  is  stripped  and  kept 
in  shape  by  the  o\vner,  who  charges  15  cents  per  yard  for  the 
material. 

Curtly  Pit, — Northeast  quarter  section  8  (12  N.,  4  E.).  This 
deposit  occurs  in  a  very  prominent  hill,  which  has  an  elevation  of 
about  60  feet  above  the  surrounding  country.  The  longer  axis  of 
the  hill  extends  in  a  north  and  south  direction.  The  deposit  is  of 
glacial  origin  and  is  a  kame. 

Length  of  hill  with  gravel 400  feet 

Width  of  hill  with  gravel 200  feet 

Depth  of  gravel 30  feet 

Section  of  Curtlff  Pit. 

Feet.  Inches. 

1.  Loamy  sand  strippinj? 6  to  12 

2.  Fine  sand 1  

3.  Gravel  with  little  sand 6 

4.  Gravel  with  small  lenses  of  sand 4  

5.  Gravel,   cross-bedded    16 

G.     Sand  iuterbcdded  with  lenses  of  gravel 2  

7.  Gravel  and  sand  cross-bedded,  pockets  of  sand  nu- 
merous     18             

The  gravel  is  not  coarse,  averaging  about  one-half  inch  in  diam- 
eter.    There  is  too  much  sand  for  the  quality  to  be  of  the  best 
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for  road  purposes.  There  are  lenses  of  excellent  gravel  and  then 
portions  of  the  pit  where  50  per  cent,  is  sand.  The  gravel  is 
clean,  of  a  grayish  color  and  largely  quartz.  This  gravel  would 
be  excellent  for  concrete  work. 

The  gravel  is  mainly  used  in  Franklin  Township,  though  some 
has  been  hauled  into  Union  Township.  It  is  now  used  mostly  for 
repair  work.  It  fails  to  pack  well,  remaining  loose  on  the  roads, 
so  that  the  wheels  of  vehicles  cut  through.  The  deposit  is  located 
oh  a  main  traveled  road  and  central  to  an  area  needing  gravel. 
The  cost  of  stripping  is  very  small,  as  little  is  required.  Tlie 
gravel  is  sold  at  the  rate  of  15  cents  per  yard. 

James  Fades  Pit. — Southwest  quarter  section  18  (12  N.,  4  E.). 
This  deposit  is  a  long  ridge-like  hill  associated  with  the  morainic 
belt     It  is  a  kame,  the  gravel  showing  cross-bedding  nicely. 

Length  of  gravel-bearing  ridge 400  feet 

Width  of  gravel-bearing  ridge 50  feet 

Depth  of  gravel 15  feet 

There  is  another  hill  to  the  east  of  the  opened  pit,  which  has 
not  been  opened. 

Section  of  Eftdcn  Pit. 

Feet.        Inehea. 

1.  Clayey  soil   stripping 2  to  4 

2.  GraveUy  day    8 

;{.     Oxidized  gravel    1 

4.     Gravel  and  sand — sand  occurring  in  lenses 12 

This  gravel  i?  of  good  quality,  (Mnitaining  but  a  small  per  cent, 
of  clay  and  dirt.  The  sand  occurs  in  lens-like  masses  throughout 
the  gravel.  The  graved  is  coarse  in  places,  tlie  pebbles  averaging 
one  inch  to  one  and  onedialf  inches  in  diameter.  Quartz,  dia- 
base and  diorite  predoniinato,  witli  limestone  and  chert  pebbles 
numerous. 

The  gravel  is  largely  used  in  the  township,  being  placed  on  both 
county  and  township  roads.  About  two  miles  of  road  have  been 
graveled  from  the  pit,  which  has  been  opened  two  years.  A  road 
built  two  years  ago  of  this  gravel  is  in  excellent  condition.  The 
gravel  wears  evenly,  and  packs  well,  carbonate  of  lime  being  the 
cementing  principle.  The  owner  strips  the  gravel,  charging  the 
county  and  township  20  cents  per  yard.  The  bottom  of  the  gravel 
can  not  be  reached,  as  probably  20  feet  occur  bclow^  gi'ound-water 
level.     To  get  it  all  it  will  be  necessary  to  dip. 
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Clark  Township. 

Clark  Township  has  little  pit  gravel.  The  only  important  lo- 
cations that  could  be  made  are  found  in  the  gravel  plain  bordering 
Sugar  Creek.  Gravel  may  be  obtained  almost  anywhere  along 
this  stream.  It  is  being  dipped  along  Hurricane  Creek  in  the 
southwestern  part  of  the  township.  There  is  no  gravel  in  the 
northern  part  A  prominent  boulder  belt  is  here  associated  with 
the  morainic  ridge. 

O.  T7.  Hicks  Deposit. — ^Northwest  quarter  section  16  (13  N., 
5  E.).  This  deposit  is  located  in  the  bottoms  of  Sugar  Creek. 
There  are  several  acres  underlain  with  a  vein  of  gravel  8  to  10 
feet  in  thickness.  This  gravel  could  not  be  obtained  without 
dipping,  as  the  ground-water  level  comes  very  near  the  surface. 

McClavris  PH. — Southeast  quarter  of  southeast  quarter  section 
8  (13  N.,  6  E.).  This  deposit  occurs  on  the  old  flood  plain  of 
Sugar  Creek,  and  is  of  river  origin.  Several  acres  are  underiain 
with  a  vein  of  gravel  averaging  from  6  to  8  feet  in  thickness. 

Section  of  McClain  Pit. 

Feet.  Inehet, 

1.  Clay  soil  stripping 12  to  18 

2.  Brownish  clayey  gravel 12 

3.  Gravel  and  sand,  of  yellowish  gn'ay,  stratified 10  

4.  Blue  till  at  bottom. 

The  coarseness  of  the  gravel  varies,  in  certain  horizons  being 
coarse,  while  in  others  it  is  finer.  The  coarsest  pebbles  will  aver- 
age 1  inch  in  diameter.  Between  the  layers  of  gravel  are  thin 
layers  of  sand,  ranging  from  one-half  to  one  inch  in  thickness. 
The  gravel  above  is  oxidized,  some  iron  oxide  being  present,  while 
below  it  approaches  a  dark  gray  color.  Quartz,  diabase,  diorite 
and  basalts  make  up  the  largest  percentage  of  pebbles,  with  lime- 
stone and  chert  next. 

The  pit  is  kept  in  good  condition  by  the  owner,  who  charges 
15  cents  per  yard  for  gravel.  The  deposit  is  off  the  road  one- 
fourth  mile,  but  is  easily  available.  This  deposit  and  the  pre- 
ceding should  be  used,  as  they  are  close  to  roads  needing  improve- 
ment. This  one  can  easily  be  worked,  as  it  is  higher  than  the 
one  above  referred  to,  so  that  water  does  not  interfere. 

J.  L.  Griffith. — Northwest  quarter  of  northwest  quarter  section 
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30  (13  N.,  5  E.).  Qravel  is  here  pumped  from  the  bottom  of  a 
tributary  of  Sugar  Creek  and  sold  at  35  cents  per  yard.  A  good- 
sized  deposit  is  also  located  on  Mr.  Hougham's  farm,  west  half 
of  northwest  quarter  section  25.     This  gravel  must  also  be  dipped. 

Pleasant  Tcnunship, 

The  only  deposits  of  gravel  located  were  found  in  the  north- 
western part  of  the  township.  No  pit  gravel  could  be  located  in 
the  southern  part.  Some  gravel  is  obtained  from  the  beds  of  the 
streams.  In  the  northwestern  part,  of  the  township  some  gravel 
was  located  in  association  with  the  morainic  ridge. 

George  McCarty  Pit, — Southwest  quarter  section  31  (14  N.,  4 
E.).  This  deposit  occurs  in  a  large  ridge-like  hill  back  some  dis- 
tance from  Pleasant  Run.     The  hill  is  a  karae. 

Length  of  hill  with  gravel 175  feet 

Width  of  hill  with  gravel 75  feet 

Depth  of  gravel 15  feet 

Seciioii  of  yicCarty  Pit. 

Feet. 

1.  Clay  soil   stripping 3  to  4 

2.  Gravelly  clay  and  sand 1 

3.  Stratified  sand,  quite  fine 4 

4.  Gravel  and  sand,  stratified  and  cross-bedded 6 

5.  Gravel  with  large  amount  of  sand 5 

C.  Blue  till  at  bottom. 

Parts  of  the  pit  contain  good  gravel,  while  others  are  alto- 
gether too  fine  for  road  purposes.  The  deposit,  as  a  whole,  is 
very  sandy.  The  gravel  is  cros?-bedded,  so  that  a  layer  of  sand 
often  runs  into  a  layer  of  sand.  The  color  varies  from  reddish 
brown  at  the  top  to  a  light  bluish  gray  at  the  bottom.  The  peb- 
bles are  largely  quartz,  diabase,  basalts  and  diorites,  with  a  large 
percentage  of  limestone,  some  of  the  limestone  reaching  a  diameter 
of  6  to  8  inches.     Tlio  travel  is  free  from  dirt  and  sandstone. 

This  pit  has  l)oen  o])cned  since  1900,  gravel  from  it  having 
been  placed  on  both  c«'>\iiity  and  to^\^lship  roads.  Some  has  been 
hauled  into  Whito  Kiver  Township.  Too  much  sand  is  present 
with  the  gravel  to  allow  it  to  pack.  Wheels  cut  through  it  easily. 
Where  the  gravel  has  been  placed  on  the  road  free  of  the  sand  it 
packs  well  and  wears  evenly.     The  pit  is  stripped  by  the  owner. 
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who  charges  the  county  and  township  20  cents  per  yard  for  the 
gravel. 

Arms  Pit. — Northwest  quarter  section  30  (14  N.,  4  E.).  This 
deposit  occurs  along  the  banks  of  Pleasant  Run.  It  is  not  a  large 
deposit,  the  estimated  amount  still  available  being  6,000  cubic 
yards. 

Section  of  Arms  PU, 

Feet.  Inche». 

1.  Clay  stripping 5  to  0 

2.  Reddisli  brown  gravel  and  clay 8 

3.  Oxidized  gravel,  of  a  reddish  brown  color 1 

4.  Stratified  sand  and  gravel  with  now  and  then  thin 

seams  of  clay 10 

The  gravel  is  of  poor  quality,  as  it  contains  too  much  clay, 
sand  and  dirt.     A  large  number  of  sandstone  pebbles  are  present. 

White  River  Township. 

This  tov/nship  contains  enough  good  gravel  to  gravel  all  the 
roads  in  the  county.  Exceedingly  large  deposits  occur  in  the 
northwestern  and  western  part  of  the  township.  Gravel  may  be 
found  in  the  bluffs  along  White  River  in  sections  7  and  8  (13  N., 
3  E.).  On  the  river  bottom  we  find  a  gravel  plain,  where  gravel 
may  be  had  with  very  little  stripping.  The  dotted  line  on  tlio 
map  locates  definitely  this  area.  All  of  the  large  deposits  arc 
kames,  associated  with  the  morainic  ridge  which  in  this  county 
reaches  its  highest  elevation  in  White  River  Township.  There 
is  little  gravel  in  the  southeastern  part  of  the  township. 

Chris  Nohn  Pit. — Southeast  quarter  section  18  (13  N.,  3  E.). 
This  pit  is  located  just  opposite  the  bridge  across  Elufl's  Creek. 
It  is  a  long  ridge-like  hill,  with  a  northwest-southeast  direction. 
The  hill  is  of  glacial  origin,  and  the  gravel  the  deposition  of  glacial 
waters. 

Length  of  hill  with  gravel 300  feet 

Width  of  hill  with  gravel 150  feet 

Depth  of  gravel 15  feet 

Section  of  Nolan  PH. 

Feet.         Inches. 

1.  Clayey  soil,  stripping 2  to  ^ 

2.  Reddish  brown  gravel  and  clay ^ 

3.  Gravel  and  sand  highly  cross-bedded  and  stratified. .         15 

4.  Clay  at  bottom. 
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This  gravel  is  of  good  quality,  there  being  little  clay  and  dirt 
in  it.  The  sand  occurs  in  lenses,  so  that  the  gravel  can  be  taken 
out  by  itself.  The  gravel  is  of  a  reddish  color  above,  while  below 
it  is  of  a  grayish  hue.  It  is  largely  made  up  of  quartz,  diorite, 
diabase  and  schist,  with  limestone  and  chert.  The  pebbles  average 
one-half  to  one  inch  in  diameter. 

This  gravel  is  tough,  the  pebbles  withstanding  the  traffic  of 
vehicles  excellently.  A  road  was  examined  where  the  gravel  had 
been  in  use  for  several  years.  It  was  found  to  be  in  good  shape, 
the  gravel  well  cemented  and  free  from  ruts.  The  pit  is  located 
right  on  the  public  highway,  so  that  it  may  be  easily  obtained. 
The  gravel  is  easily  stripped  and  worked,  since  water  does  not  in- 
terfere. The  owner  strips  the  pit  and  sells  the  gravel  to  the 
county  and  township  at  the  rate  of  15  cents  per  yard. 

N.  K.  Mann  Pit. — Northwest  quarter  section  18  (13  N.,  3  E.). 
This  deposit  is  located  just  north  of  the  preceding  and  is  a  part 
of  the  same  ridge.  There  are  about  20  acres  underlain  with  gravel 
here.     A  well  passes  through  30  feet  of  gravel. 

Section  of  Mann  Pit. 

Fett.  Inchen. 

1.  Clayey  soil  stripping? 8  to  10 

2.  Gravel  and  sand  (the  layers  of  sand  varyinjj  in  tliiek- 

ness  from  1  to  2  inches) 15  

This  gravel  is  also  of  excellent  quality.  The  color  is  of  a  light 
gray.  Tlut  pcbblos  vary  in  size  from  the  top  of  the  pit  do\\Ti,  so 
that  orravel  of  varyinfi:  decrees  of  coarseness  mav  be  obtained.  The 
deposit  is  free  from  clay,  dirt  and  sandstone.  The  gravel  is 
largely  qiiaiiz,  dialiase,  diorite  and  limestone. 

This  pit  has  been  o])cned  for  ten  years,  and  more  or  less  gravel 
has  been  taken  out  every  year.  A  large  amount  is  now  being  used 
for  concrete  work  and  cement.  About  two  miles  of  road  have  been 
graveled  from  the  pit.  The  gravel  is  all  used  in  White  River 
Township,  on  both  oounty  and  township  roads.  A  road  was  ex- 
amined where  the  gravel  had  boon  on  for  a  period  of  three  years. 
The  road  has  required  no  repairs,  and  is  little  the  worse  for  wear. 
The  material  packs  well  and  wears  evenly.  The  gravel  is  used 
for  roads,  for  cement  and  concrete  work.  For  cement,  the  owner 
gets  25  cents  per  yard,  and  for  road  purposes  15  cents  per  yard. 
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Le  Roy  Templeton. — ^Northwest  quarter  section  18  (13  N.,  3 

• 

E. ).  There  is  here  a  lai^  deposit  which  has  not  been  opened.  It 
occurs  in  a  long  ridge-like  hill,  which  extends  the  entire  length  of 
the  section.  This  hill  stands  above  the  river  plain  about  60  feet 
The  gravel  is  of  good  quality,  but  has  not  been  opened  because 
there  is  a  sufficiency  of  gravel  in  the  township  already  opened. 
WiUicmi  Smith  Pit — ^Northeast  quarter  section  33  (14  N.,  3 

E.). 

Length  of  hill  in  which  gravel  is  found 600  feet 

Width  of  hill  in  which  gravel  is  found 75  feet 

Depth  of  gravel 15  feet 

Section  of  Smith  Pit. 

Feet.  fnche$. 

1.  Clayey  stripping  on  sides 10  to  18 

2.  Gravel  and  sand,  occurring  in  lenses  highly  cross- 

bedded    15  

A  large  amount  of  sand  is  present  in  the  gravel.  The  latter 
is  of  a  grayish  color,  is  free  from  dirt  and  clay,  and  contains  few 
soft  pebbles.  Quartz  pebbles  predominate.  Most  of  the  gravel 
used  from  this  pit  has  been  hauled  on  the  township  roads.  The 
owner  strips  the  deposit  and  charges  15  cents  per  yard  for  the 
gravel. 

Grant  Hardin  Deposit. — ^Northwest  quarter  of  northwest  quar- 
ter section  35  (14  N.,  3  E.).  This  deposit  is  located  in  a  hill- 
like knoll  and  is  of  glacial  origin.  The  deposit  has  been  opened 
about  two  years.  It  is  not  of  good  quality,  as  there  is  too  much 
sand  present.  It  has  been  placed  on  the  roads,  but  does  not  prove 
to  be  of  good  quality. 

Edwards  Pit, — North  half  of  northwest  quarter  section  35  (14 
N.,  3  E.).  This  large  deposit  occurs  in  a  prominent  hill,  asso- 
ciated with  the  morainic  ridge.  The  major  axis  extends  in  a 
northwest-southeast  direction.  The  ridge  has  an  elevation  of  50 
or  60  feet  above  the  level  of  the  surrounding  plain. 

Length  of  gravel  ridge 600  feet 

Width  of  gravel  ridge 100  feet 

Depth  of  gravel 30  feet 
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Section  of  Edunrds  Pit, 

Feet,  fnchea, 

1.  Gravel  and  clay  stripping 6  to  8 

2.  Brownish  red  gravel 6 

3.  Coarse  gravel,  pebbles  2  inches  in  diameter 2  

4.  Gravel  and  sand 6  

5.  Gravel  with  thin  seams  of  sand 25  

This  gravel  is  of  excellent  quality  and  probably  as  good  as  any 
in  the  township.  Any  grade  of  coarseness  may  be  obtained.  The 
pebbles  average  one  inch  to  one  and  one-half  inches  in  diameter. 
The  gravel  is  clean  and  of  a  grayish  color.  Quartz,  diorite,  basalt 
and  schists  predominate,  with  limestone  following.  The  cement- 
ing material  is  the  lime.  This  deposit  has  been  opened  for  30 
years.  From  it  gravel  has  been  hauled  on  the  county  and  town- 
ship roads.  The  new  railway  from  Indianapolis  is  considering 
putting  in  a  branch  switch  up  to  the  pit,  so  that  they  may  obtain 
gravel  for  their  new  road.  This  pit  is  well  located  for  unimproved 
roads.  The  gravel  is  sold  to  the  county  and  town  at  the  rate 
of  15  cents  per  yard,  the  owner  stripping  the  pit  Little  strip- 
ping is  required,  as  the  gravel  outcrops  at  the  surface  and  wagons 
can  go  on  the  top  of  the  ridge  and  scoop  up  the  gravel.  This 
gravel,  where  placed  upon  the  road,  packs  well  and  resists  the 
wear  of  traffic.  Roads  built  of  it  several  years  ago  are  yet  in  good 
shape,  repairing  only  having  to  be  done  where  the  material  has 
been  washed  away  because  of  poor  grading  of  the  road. 

John  Fulmer  Pit, — l^orthwest  quarter  section  15  (13  N.,  3  E.). 
This  deposit  occurs  in  a  large  dome-like  hill,  standing  about  70 
feet  above  the  surrounding  country  to  the  north.  It  occurs  on  the 
northern  side  of  the  niorainic  ridge.  This  is  by  far  the  largest 
deposit  in  Johnson  County.  There  is  enough  gravel  in  this  de- 
posit alone  to  gravel  70  miles  of  road. 

Length  of  hill 300  feet 

Width  of  hill 200  feet 

Deptli  of  gravel 70  feet 

Section  of  Fulmer  Pit. 

Feet. 

1.  Clay  stripping:  2  to  li 

2.  Clay  and  gravel  oxidized 1 

8.  Fine  sand  and  gravel 2 

4.  Gravel  and  sand  witli  cross-bedding  nicely  sliown 50 

47— Geology. 
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In  the  lower  stratum  sand  occurs  in  lenses,  and  the  gravel  often 
occurs  likewise.  A  layer  of  gravel  is  often  followed  by  one  of 
sand.  Lower  down  in  the  pit  the  gravel  has  been  cemented  to- 
gether by  lime  carbonate.  This  gravel  is  of  excellent  quality  and 
ought  to  be  used  on  roads.  It  is  dean,  free  from  dirt  and  day, 
the  sand  not  running  through  it,  so  that  gravel  may  be  obtained 
with  little  sand.  The  gravel  is  of  all  ^ades  of  coarseness.  If 
fine  is  desired  it  may  be  had ;  if  coarse,  it  is  there  in  large  quan- 
tities. There  is  also  excellent  material  here  for  concrete  work. 
The  pebbles  are  largely  quartz,  diabase,  diorite  and  limestone. 

This  material  is  tough,  wears  evenly  and  cements  well,  makino: 
a  smooth,  compact  roadbed.  A  road  made  of  gravel  from  this  pit 
was  examined  and  found  to  be  in  excellent  condition,  though  built 
several  years  ago.  ^fost  of  tlie  gravel  has  been  used  in  the  town- 
ship, though  som.e  of  it  has  been  hauled  into  Pleasant  Township. 
Several  miles  of  road  have  already  been  improved  from  this  pit. 
This  gravel  is  sold  at  the  rate  of  10  and  12i^/>  cents  per  yard.  The 
pit  is  well  located,  being  on  a  public  road,  easily  gotten  to  and 
worked  with  little  difficulty. 

0.  TL  Tresslcr  Deposit, — East  half  of  northeast  quarter  section 
19  (13  N.,  3  E.).  This  deposit  is  located  in  the  southern  border 
of  the  moraiiiic  ridge,  and  in  origin  is  similar  to  the  Fulmer  de- 
posit. It  is  also  a  large  deposit  and  capable  of  affording  enough 
gravel  to  build  20  miles  of  road.  In  quality  it  is  equal  to  the  Ful- 
mer pit,  and  is  of  about  the  same  nature. 

Martha  ^Y^le1/. — Southeast  quarter  section  31  (13  N.,  3  E.). 
A  small  deposit  occurs  here,  but  the  gravel  is  not  good,  as  there 
is  too  much  clay  mixed  with  it.  It  would  be  difficult  to  strip  the 
gravel,  as  it  is  covered  deeply  with  clay. 

Coda  Dresslar. — East  half  of  northeast  quarter  section  30  (13 
N.,  3  E.).  This  deposit  occurs  in  a  steep  bluff  along  Crooked 
Creek.  The  deposit  is  a  kame  and  the  gravel  is  highly  cross- 
bedded  and  stratified. 

Length  of  hill 175  feet 

Width  of  hill 120  feet 

Depth  of  gravel 30  feet 
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Section  of  Dresslar  Pit. 

Feet.  Inchet, 

1.  Clay  stripping 4  to  5  

2.  Oxidized  clay  and  gravel G  to  8 

3.  Gravel,  stratified  30  

The  gravel  is  well  stratified  and  cross-bedded.  This  is  one  of 
the  best  deposits  in  the  county.  The  gravel  is  of  about  even  quality 
throughout,  there  being  little  sand  present  and  no  clay.  Around 
each  pebble  there  is  a  thin  film  of  clay  and  lime,  so  that  when 
placed  on  the  road  it  packs  quickly.  The  pebbles  average  one 
inch  in  diameter,  are  largely  quartz,  and  are  tough.  The  color  is 
a  drab  gray. 

This  pit  has  been  opened  three  years,  and  gravel  has  been  taken 
out  every  year  for  road  repair  and  concrete  work.  About  one  and 
a  half  miles  have  been  graveled  from  it. 

One-half  mile  was  placed  on  the  county  roads  and  the  rest  on 
the  township  roads.  The  gravel  will  stand  the  traffic,  because  it 
packs  well  and  is  tough,  wears  evenly  and  not  wearing  more  in 
one  place  than  another.  The  deposit  is  located  right  on  the  main 
section  road,  is  easily  worked,  since  no  water  interferes,  and  well 
located  with  regard  to  imimproved  roads.  The  owner  strij)s  the 
pit  and  receives  10  cents  per  yard  for  all  gravel  hauled. 


SHELBY  COUNTY. 

Area  in  square  miles 408 

Population  in  1000 20,491 

Miles  of  public  roads GOO 

Miles  of  improved  roads 285 

Percentage  of  roads  improved 47.5 

Miles  improved  witli  jcravel 285 

Miles  improved  witli  crusliod  stono None 

Average  original  cost  of  gravel  roads  per  mile $1,500 

Total  original  cost  of  improved  roads $427,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

Miles  of  improved  road.-?  (gravel)  built  in  1905 1 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Tlios.   Hawkins,   County   Auditor 

Shelby  County  is  largely  a  rolling  plain  of  a  ground  moraine, 
there  being  a  difference  in  surface  topography  in  the  southwest, 
where  we  find  a  well  marked  morainic  ridge  with  an  elevation  of 
50  to  60  feet  alwve  the  surrounding  surface  plain.     This  is  part 
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of  the  ridge  from  Johnson  County.  Another  rough  topography  Is 
developed  in  the  southeastern  part  of  the  county  along  Flat  Bock 
River,  which  is  also  a  morainic  ridge.  The  eastern  part  of  the 
county  is  essentially  a  plain  surface,  while  in  the  western  part  we 
find  several  ridges,   the  most  prominent  occurring   in  western 
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FIk.  47.    IlluBtratlng  tbe  dtstrlbutlon  of  road  materlftlH  in  Sbelby  Coonty. 
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Moral,  north  Van  Buren,  west  Hanover,  east  Brandywine  and 
western  Addison  townships.  The  drift  is  all  of  the  later  ice  in- 
vasion, and  is  thick  in  the  western  and  shallower  in  the  southern 
and  southeastern  parts  of  the  county,  where  Flat  Eock  River  cuts 
down  to  bed  rock  in  several  places. 

Shelby  County  has  285  miles  of  graveled  road,  constructed  at  an 
average  cost  of  $1,500  per  mile.  This  rather  high  cost  is  due  to 
the  fact  that  the  county  is  not  well  supplied  with  gravel  in  all 
parts,  so  that  the  cost  of  transportation  and  the  gravel  make  the 
total  cost  per  mile  large.  There  are  many  miles  of  unimproved 
roads  in  the  county. 

Road  Matkrials  of  Shelby  Cotjnty. 

Shelby  County  has  no  stone  suitable  for  roads.  Limestone 
outcrops  in  East  Washington  and  Noble  Townships,  but  not  of  suf- 
ficient quantity  for  road  purposes.  The  material  at  hand,  then, 
for  improvement  is  gravel.  As  this  is  not  plentiful  in  all  parts  of 
the  county,  it  must  often  be  hauled  long  distances.  This  increases 
the  cost 

The  townships  well  supplied  with  gravel  are  as  follows :  Bran- 
dywine, Sugar,  Hendricks,  west  Jackson  and  central  Van  Buren. 
Those  having  little  gravel  are:  Southeast  Addison,  Union,  Lib- 
erty, south  Noble,  Moral  and  west  Van  Buren.  A  large  amount 
of  the  gravel  used  is  obtained  from  the  bed  of  streams.  Bar  gravel 
is  plentiful  along  Big  Blue  River  and  Sugar  Creek  on  the  west, 
and  Flat  Rock  River  and  Little  Blue  in  the  central  portion.  Very 
little  pit  gravel  could  be  located. 

A  large  gravel  plain  is  found  east  of  Fairland  and  north  and 
west  of  Morristown.  These  gravel  plains  are  probably  outwash 
plains  from  the  terminal  moraine,  or  may  be  valley  trains.  Prob- 
ably the  nearest  approach  to  an  outwash  plain  is  found  in  the  ex- 
tensive gravel  plain  Uy  the  east  and  north  of  Fairland.  This  plain 
slopes  to  tiie  east  into  the  drainage  basin  of  the  Brandywine.  In 
the  southwestern  part  of  the  county,  in  Jackson  Township,  the 
gravel  is  associated  with  the  morainic  ridge.  Here  are  numerous 
kames,  with  abundance  of  gravel.  Along  the  Big  Blue  gravel  may 
be  obtained  by  dipping. 
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It  is  located  in  the  seoond  terrace.     The  deposit  is  a  large  one. 
Several  acres  are  underlain  with  good  workable  gravel. 


Section  of  Bassett  Pit. 

Feet.  Jnehee. 

1.  Loamy  soil  stripping 1  to  2  

2.  Reddish  brown  clay  with  gravel 10  to  12 

3.  Fine  gravel  and  sand 8  to  10 

4.  Ck)arse  gravel.     Pebbles  averaging  2  inches   in 

diameter    2  

5.  Layer  of  fine  sand 2 

C.    Gravel  and  sand 10  

The  bottom  of  the  gravel  can  not  be  reached,  as  the  ground- 
water level  is  stiiick  at  a  depth  of  10  feet.  A  rod  was  sunk  sev- 
eral feet  into  the  firravel  and  no  bottom  found. 

This  gravel  is  the  best  in  the  township.  It  is  free  from  clay, 
contains  little  dirt  and  sand,  and  is  of  the  right  degree  of  coarse- 
ness for  public  roads.  The  color  is  of  a  grayish  brown.  A  num- 
ber of  limestone  pebbles  are  present. 

This  gravel  is  hauled  six  and  seven  miles.  Not  all  is  used 
in  Hanover  Township,  but  large  amounts  are  hauled  into  Hancock 
County.  It  is  placed  on  both  the  county  and  township  roads.  A 
road  built  about  three  years  ago  with  eravel  from  this  pit  was  ex- 
amined. The  gravel  packs  well,  making  an  extremely  smooth 
roadbed.  It  is  sold  to  the  county  and  township  at  the  rate  of  15 
cents  per  yard.  The  pit  is  not  well  located,  as  it  requires  Ion;- 
hauls  to  unimproved  roads. 

C,  H.  &  D.  RaUwm  Pii  (John  Foner). — Northwest  quarter 
section  12  (14  N.,  7  E.).  The  C,  H.  &  D.  Kailway  has  an  im- 
mense pit  here,  from  which  the  gravel  used  for  their  roadbed  is 
secured.  A  track  has  been  built  down  into  the  pit,  so  that  cars 
mav  be  loaded  from  the  banks.     Several  acres  have  been  removed. 

Tom  Miller  Pit. — Southwest  quarter  section  11  (14  N.,  7  E.). 
This  deposit  occurs  along  the  Blue  River.  It  is  mostly  bar  gravel. 
There  is  sufficient  quantity  to  gravel  several  miles  of  road.  The 
gravel  is  coarse  and  free  from  sand.  It  is  sold  to  the  township  at 
the  rate  of  10  cents  per  yard. 
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Union  Township. 

Gravel  in  Union  Township  is  very  scarce.  The  only  locations 
made  were  those  along  the  Little  Blue  River.  The  gravel  used 
upon  the  roads  has  been  obtained  from  the  bed  of  Blue  River  and 
other  small  streams. 

A.  Roades  Pit, — Northwest  quarter  of  southwest  quarter  section 
13  (13  N.,  7  E.).  The  deposit  is  located  along  the  east  bank  of 
Blue  River  and  is  a  river  deposit.  This  is  a  large  deposit;  the  di- 
mensions of  workable  gravel  are  as  follows : 

Length  of  workable  gravel 400  feet 

Width  of  workable  gravel 260  feet 

Depth  of  workable  gravel 8  feet 

Section  of  Roades  Pit. 

Feet.  Inekee, 

1.  Sandy  loam  stripping 8  to  12 

2.  Brownisli  black  clay  and  gravel 12 

3.  Stratified  gravel  with  thin  layers  of  sand 8  

4.  Blue  tin. 

This  is  the  best  gravel  deposit  in  the  township.  The  gravel  is 
free  from  clay  and  contains  little  sand.  The  color  varies  from 
reddish  brown  at  the  top  to  a  reddish  gray  below.  The  pebbles 
average  one^half  inch  in  diameter,  and  are  largely  quartz,  dia- 
base, diorite,  basalt  and  limestone. 

A  large  amount  of  the  gi*avel  has  been  hauled  into  Marion  Town- 
ship, where,  during  the  summer  of  1905,  about  two  miles  of  road 
were  graveled.  It  is  also  used  in  LTnion  Township,  on  both  county 
and  township  roads.  This  deposit  has  been  opened  for  public  use 
about  four  years.  The  gravel  is  sold  to  the  township  and  county 
at  the  rate  of  15  cents  per  yard,  the  owner  stripping  the  pit  and 
keeping  it  in  good  workable  condition.  The  deposit  is  located 
handily  to  unimprov^ed  roads,  and  is  easily  available,  as  it  is  sit- 
uated right  by  a  public  highway.  Little  stripping  is  required,  and 
all  the  gravel  may  be  obtained  without  interference  of  ground 
water. 

Warfield  Deposit, — Southwest  quarter  section  4  (13  W.,  8  E.). 
The  gravel  here  is  located  in  the  bank  of  Blue  River,  in  the  sec- 
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ond  terrace.     The  deposit  is  a  large  one,  several  acres  being  under- 
lain. 

Section  of  Warfield  Pit. 

Feet,        Inches. 

1.  Loamy  soil  stripping 1 

2.  Oxidized  sand  and  gravel 10 

3.  Gravel  and  sand 8 

4.  Blue  till  at  bottom. 

The  gravel  is  too  sandy  for  road  purposes,  the  layers  of  sand 
being  quite  thick  and  numerous.  A  large  amount  is  placed  upon 
the  roads,  because  gravel  is  not  plentiful.  The  color  varies  from 
a  brownish  red  above  to  a  yellowish  gray  below.  The  gravel  is 
fine,  the  pebbles  averaging  one-fourth  to  one-half  inch  in  diam- 
eter. 

A  large  amount  of  the  gravel  is  hauled  into  Rush  County,  as 
the  pit  is  close  to  the  county  line.  Some  has  been  placed  on  the 
roads  in  the  township  and  some  is  hauled  into  south  Hanover 
Township.  In  1904,  $200  worth  was  hauled  into  Eush  County. 
The  pit  has  only  been  open  a  little  over  a  year.  The  owner  strips 
the  pit  and  sells  the  gravel  to  the  county  and  township  at  the 
rate  of  20  cents  per  yard. 

Jasper  Hester. — Northeast  quarter  section  9  (13  N.,  8  E.).  On 
Mr.  Hester's  place  is  an  old  channel  which  contains  several  thou- 
sand yards  of  good  river  gravel.  When  high  v;ater  occurs,  the 
current  passes  through  the  channel  and  fills  it  with  gravel,  so  that 
in  this  way  it  may  be  obtained  in  lai^e  quantities.  The  gravel 
is  coarse  and  contains  little  sand.  The  price  for  county  and  town- 
ship is  15  cents  per  yard. 

Marion  Township. 

Gravel  (/Ccurs  along  Blue  River,  which  runs  through  the  town- 
ship and  along  Little  Brandywine  in  the  northwestern  part. 
Along  both  of  tliese  streams  is  a  gravel  plain,  extending  out  some 
distance  from  the  river  channel.  In  places  about  1  foot  to  2  feet 
of  stripping  covers  the  gravel. 

S.  Briliman. — Southwest  quarter  section  9  (13  N.,  7  E.).  This 
deposit  occurs  just  west  of  the  station  of  Marion,  along  Blue  River. 
It  is  a  part  of  the  old  natural  levee  of  Blue  River.  The  gravel 
extends  along  the  river  for  some  distance.     There  is  a  vein  of 
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about  6  to  8  feet  that  can  be  worked  without  water  interference. 
The  bottom  of  the  gravel  can  not  be  reached  without  dipping. 

Section  of  Brib'man  Pit, 

Feet.  Jnchet, 

1.  Sand  and  soil  stripping 8  to  10 

2.  Coarse,  yeUow  gravel 12 

3.  Gravel  and  sand,  colored  somewhat 7  

The  upper  portion  of  the  gravel  is  very  coarse,  the  pebbles  aver- 
aging 1  to  2  inches  in  diameter,  and  of  a  brownish  color,  while 
below  the  gravel  is  finer  and  mixed  with  more  sand,  and  of  a  yel- 
lowish gray  color.  There  are  numerous  large  pebbles  of  limestone 
present.     Quartz,  diabase  and  basalts  predominate. 

Southwest  Quarter  Section  SI  (14  N.,  7  E.).  Here  is  lo- 
cated a  gravel  plain  bordering  Little  Brandywine  Creek,  in  which 
the  gravel  comes  within  a  few  inches  of  the  surface.  Wells  along 
on  the  plain  show  the  bottom  to  be  underlain  with  sand  and  gravel. 
The  bottoms  in  sections  32  and  33  along  this  same  stream  are  un- 
derlain with  gravel.  Not  all  of  this  gravel  could  be  obtained 
without  dipping. 

Shady  Depofdt. — Southeast  quarter  section  10  (13  N.,  7  E.). 
A  small  deposit  occurs  here  on  Mr.  Shady's  farm.  Enough  gravel 
might  bo  secured  here  to  gravel  two  or  three  miles  of  road,  but  it 
would  be  difficult  to  obtain,  as  it  is  covered  with  a  thick  layer  of 
clay. 

Brandyiinne  Toumship. 

This  township  is  well  supplied  with  gravel.  East  of  Fairland  is 
what  appears  to  be  an  outwash  plain  from  the  morainic  ridge  to 
the  west.  This  plain  extends  down  the  valley  of  the  Hrandywine. 
Just  north  of  Fairland,  wells  examined  show  a  drift  of  blue  till 
15  to  20  feet  in  thicknesp,  while  to  the  south  and  east  woll  data 
show  no  till,  the  wells  all  being  sunk  into  the  gravel.  Gravel 
occurs  along  the  Brandywine.  At  several  pniiit.s  examinations 
were  made,  and  a  vein  of  scravel  varvinii^  in  thickness  from  C  to  8 
feet  was  found.  At  various  points  the  river  has  cut  back  into  its 
flood  plain,  revealing  the  gravel  below. 

Trotter  Pit, — Northeast  quarter  of  northeast  quarter  section  10 
(13  N.,  6  E.).  This  pit  occurs  on  the  gravel  plain  just  south  and 
east  of  Fairland.      There  are  twen^v  acres  underlain  here  with  a 
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seam  of  gravel  80  to  40  feet  deep.  The  intenirban  traction  com- 
pany has  opened  a  large  pit  just  opposite  Mr.  Trotter's,  where 
thousands  of  yards  have  been  taken  out  and  hauled  on  the  line 
between  Indianapolis  and  Shelbyville. 

Section  of  Trotter  Pit. 

Feet.  Inehea. 

1.  Clay  and  gravel  stripping 3  to  4 

2.  Oxidized  gravel  and  clay 8 

3.  Cross-bedded  gravel  and  sand,  with  now  and  then 

pillars  of  clay 10 

4.  Water. 

The  gravel  is  of  all  grades  of  coarseness.  In  sections  of  the 
pit  coarse  gravel  may  be  had,  while  in  others  fine  gravel  is  plenti- 
ful. The  color  ranges  from  a  brownish  red  above  to  a  gray  below. 
Some  clay  and  sand  occur,  but  generally  in  pillars  and  lenses,  so 
that  gravel  of  good  quality  may  be  worked.  The  pit  is  stripped 
by  the  owner,  who  charges  15  cents  per  yard  for  gravel.  Not  all 
of  the  best  gravel  can  be  obtained,  as  ground  water  interferes.  To 
get  the  best  gravel  dippers  should  be  used. 

Mitchell  Ham  Farm. — Northeast  quarter  section  15  (3  N.,  6 
E.).  This  deposit  is  a  part  of  the  gravel  plain  along  the  Brandy- 
wine,  east  of  Fairland.  Several  acres  are  here  underlain  with 
gravel. 

Sugar  Creek  Township. 

Sugar  Creek  Township  is  well  supplied  with  gravel  in  the  west- 
em  part,  where  it  may  be  found  underlying  the  river  plain.  Sev- 
eral wells  examined  here  show  that  the  old  valley  has  been  filled  to 
a  depth  of  30  to  40  feet  with  gravel.  No  gravel  of  any  value 
could  be  located  outside  of  this  plain. 

/.  n.  Lee  Pit. — Northwest  quarter  of  northwest  quarter  section 
24,  and  northeast  quarter  of  northeast  quarter  section  23  (13  N., 
5  E.).  Here  both  bank  and  bar  gravel  may  be  obtained.  Very 
little  bank  gravel  is  used,  as  bar  gravel  is  plentiful.  The  latter 
is  of  excellent  quality,  being  free  from  clay,  with  little  sand,  and 
is  coarse.  The  pebbles  average  one  to  one  and  one^half  inches  in 
diameter. 

/.  Smith  Deposit. — Northwest  quarter  section  25  (13  N.,  5  E.). 
A  large  deposit  occurs  here  on  Mr.  Smith's  farm.  As  yet  it  has 
not  been  opened. 
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jr.  T.  Means. — South  half  section  26  (13  N.,  5  E.).  A  large 
deposit  is  found  here  in  the  gravel  plain  along  Big  Sugar  Creek. 
A  large  amount  of  this  gravel  may  be  gotten  out  without  dipping. 

W.  McFadden  Deposit. — Southeast  quarter  section  1  (13  N.,  5 
E.).  This  pit  is  located  on  the  bottom  of  Sugar  Creek,  and  is  a 
portion  of  the  Sugar  Creek  gravel  plain.  Several  acres  are  un- 
derlain with  gravel. 

Section  of  McFadden  Pit. 

Feet.  Jnehe9. 

1.  Black  soil  stripping 8  to  10 

2.  Brownish  black  clay  and  gravel 10 

3.  Gravel  and  sand,  upper  part  of  gravel  coarse 5  

4.  Water. 

The  gravel  is  of  a  yellowish  gray  color,  being  highly  oxidized. 
The  upper  portion  is  coarse,  while  the  lower  is  finer  and  sandy. 
Some  clay  is  present  with  the  gravel.  The  pebbles  are  largely 
quartz  and  diabase,  with  some  limestone.  A  road  was  examiiied 
where  some  of  the  gravel  had  been  used  for  repair  work.  It  packs 
well,  making  a  smooth  surface.  The  gravel  is  sold  to  the  county 
and  township  for  16  cents  per  yard. 

Francis  Milton. — Northwest  quarter  section  12  (13  N.,  5  E.). 
The  gravel  here  occurs  in  the  river  plain  and  is  of  river  origin.  It 
is  but  a  continuation  of  the  gravel  plains  foimd  all  along  Sugar 
Creek.  There  are  several  acres  underlain  with  gravel  here.  It  is 
not  possible  to  obtain  all  of  it  without  dipping,  as  a  good  part  of 
the  vein  is  under  ground  water. 

The  gravel  is  of  fair  quality,  is  of  a  yellowish  brown  color,  is 
only  medium  for  coarseness,  and  in  places  sandy.  The  pebbles 
are  largely  quartz,  hornblendite,  diabase  and  basalts,  with  some 
limestone  and  chert.  The  gravel  is  sold  to  the  township  at  the 
rate  of  16  cents  per  yard.  The  gravel  packs  well,  the  cement  being 
lime  carbonate  and  some  iron.  A  little  film  of  clay  surrounds 
many  of  the  pebbles,  makinp:  a  matrix. 

Noble  Toimiship. 

Little  gravel  could  be  located  in  the  southern  part  of  Noble 
Township.  Some  was  located  in  the  northeastern  part,  where  it 
was  found  associated  with  the  morainic  ridge.  Gravel  occurs  in 
numerous  places  along  Flat  Eock  River.  In  the  east  part  of  the 
township  the  bed  of  Flat  Rock  River  is  on  the  Niagara  limestone. 
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Limestone  outcrops  along  the  river  in  the  following  sections: 
12,  13,  7  and  8.  It  appears  also  in  Washington  township  in  the 
northwest  quarter  section  21,  just  where  the  public  road  crosses  the 
Flat  Kock  River,  and  also  in  the  southeast  quarter  of  the  south- 
east quarter  of  section  21,  at  base  of  hiU. 

Major's  Pit — Southwest  quarter  southwest  quarter  section  9 
(11  N.,  8  E.).  This  large  deposit  occurs  in  a  high  hill  bordering 
Flat  Rock  River,  and  is  a  kame  in  the  prcminent  morainic  ridge  in 
southeastern  Noble. 

Length  of  gravel-bearing  ridge 600  feet 

Width  of  gravel-bearing  ridge 100  feet 

Depth  of  gravel 16  feet 

Section  of  Major's  Pit. 

Feet.  Inckea. 

1.  Clayey  loam  stripping 1  to  2 

2.  Fine  loamy  sand 0 

3.  Stratified,  cross-bedded  gravel  and  sand 15 

4.  Blue  clay  at  bottom. 

The  gravel  is  of  a  grayish  color,  is  free  from  clay  and  dirt,  and 
is  of  a  good  grade  of  coarseness,  the  pebbles  averaging  one-half 
inch  in  diameter.  They  are  largely  quartz,  limestone,  diabase, 
hornblendite  and  basalts. 

This  deposit  is  located  right  on  the  public  road  and  within  a 
short  distance  of  unimproved  roads^  The  stripping  is  not  a  dif- 
ficult matter,  as  the  material  can  he  dumped  into  the  ravine  close 
by.  The  deposit  is  located  on  the  top  of  the  hill,  so  that  all  the 
gravel  may  be  gotten  out  without  interference  of  ground  water. 
The  gravel  is  sold  to  the  county  and  townshi[)  at  the  rate  of  5  cents 
and  10  cents  per  yard.  The  gravel  co^ments  well,  lime  carbonate 
being  the  cementing  principle,  making  a  smooth,  hard  roadbed. 
The  pebbles  are  tough  and  wear  evenly. 

Johv's  Deposit. — ISTortheast  quarter  section  8  (11  N.,  8  E.). 
Here  is  a  large  deposit  located  in  the  edge  of  the  morainic  ridge, 
which  borders  Flat  Rock  River  on  either  side.  This  deposit  has 
never  been  opened,  but  is  of  large  size  and  of  equal  quality  with 
that  of  the  Major  pir. 

/.  Buxton  Deposit. — Southeast  half  section  12  (11  N.,  7  E.). 
Here  the  deposit  occurs  in  the  bluff  bordering  Flat  Rock  River. 
It  would,  however,  be  difficult  to  get  at,  since  the  river  is  wide  at 
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this  point  The  deposit  is  not  of  good  quality,  as  too  many  rocks 
are  associated  with  it.  About  50  per  cent,  of  the  pebbles  are  lime- 
stone, averaging  three  to  five  inches  in  diameter. 

Deposit  in  Northeast  Quarter  Section  35  (11  N.,  7  E.).  A 
small  deposit  occurs  here,  but  is  covered  with  a  heavy  stripping 
of  clay,  so  that  it  would  be  difiicult  to  work. 

Washington  Townshij>- 

Little  gravel  could  be  located  in  Washington,  outside  of  the 
valley  plain  of  Flat  Rock  River.  At  numerous  places  along  the 
river  gravel  may  be  obtained  with  little  difficulty.  The  Niagara 
limestone  outcrops  in  sections  21  and  31. 

A,  Trimble  Pit. — Southeast  quarter  section  17  (11  K,  7  E.). 
This  large  fluvial  deposit  occurs  in  the  wide  river  plain  bordering 
Big  Flat  Rock  Creek.  Several  acres  are  here  underlain  with  a 
seam  of  gravel  8  to  10  feet  deep. 

Section  of  Trimble  Pit. 

Frit.  Inchea, 

1.  Fine  loamy  soil  8  to  10 

2.  Reddish  brown  gravel  and  clay,  many  large  stones 

present   w S 

3.  Stratified,  cross-bedded  gravel  and  sand 8  

The  gravel  in  portions  of  the  pit  is  very  coarse,  with  little  sand, 
while  in  other  portions  it  is  finer  and  more  sand  is  present  In 
the  upper  portions  of  the  pit  it  is  of  a  yellowish  gray  color,  while 
below  it  i?5  more  of  a  dark  gray  hue.  A  large  number  of  lime- 
stone boulders  occur  in  the  upper  portions  of  the  deposit,  while  the 
lower  is  almost  free  from  large  pebbles.  The  pebbles  will  average 
one-half  inch  in  diameter. 

This  gravel  is  hauled  into  the  extreme  northern  part  of  Wash- 
ington Township,  a  distance  of  six  miles,  and  also  into  Noble 
Township.  The  pit  has  been  opened  for  20  to  30  years,  but  gravel 
has  not  been  taken  out  every  year.  The  owner  strips  the  pit  and 
sells  the  gravel  at  the  rate  of  18  cents  per  yard.  It  is  mostly  used 
for  repair  work.  This  irravel  is  of  excellent  quality,  packing 
quickly  and  making  a  smooth,  compact  bed.  The  pebbles  are 
laijgely  quartz,  cliorite,  diabase  and  limestone. 

8.  Boone  Deposit. — South  half  section  17  (11  N.,  7  E.).     This 
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deposit  has  never  been  opened  up,  but  is  of  excellent  quality  and  of 
good  size.  Mr.  Boone  has  eight  or  ten  acres  underlain  with  gravel. 
J,  W.  Bosencranz  Pit. — Northeast  quarter  section  21  (11  N.,  7 
E.),  This  deposit  occurs  in  the  second  terrace  bordering  Flat 
Eock  River  on  the  west. 

Length  of  terrace  with  good  gravel 400  feet 

Width  of  terrace  with  good  gravel 200  feet 

Depth  of  terrace  with  good  gravel 12  feet 

Section  of  Rosencram  Pit. 

Feet.        Inches. 

1.  Sandy  loam  stripping 8 

2.  Brownish  red  clay  with  large  stones 10 

3.  Layer  of  cobble  stones  averaging  3  to  6  inches  in  di- 

ameter        3 

4.  Gravel  and  sand  stratified  and  cross-bedded G 

This  gravel  contains  too  many  large  stones  to  be  of  the  best 
for  road  purposes.  The  western  end  of  the  deposit  is  composed 
almost  entirely  of  pebbles  of  diorite,  granite  and  diabase,  about  2 
to  5  inches  in  diameter,  all  well  rounded.  A  large  number  of 
limestones  are  also  present. 

Underneath  the  layer  of  coarse  pebbles  is  a  vein  of  about  six 
feet  of  good  gravel,  but  it  is  almost  impossible  to  get  this  out  with- 
out getting  the  coarse  pebbles  mixed  with  it.  Little  of  this  is  be- 
ing used  on  the  road,  as  it  is  too  coarse. 

Jackson  Tovmship. 

This  township  is  well  supplied  with  gravel,  in  almost  all  parts. 
In  the  southwestern  part  a  terminal  moraine  ridge  is  prominent, 
in  which  gravel  may  be  found  at  will.  I  have  marked  out  on  the 
map  an  area  showing  these  deposits. 

Gravel  is  plentiful  along  Big  Blue  River,  the  bottoms  being  un- 
derlain with  it.  To  the  east  and  north  of  Mt.  Auburn,  in  sections 
4  and  9,  is  a  gravel  plain,  called  "Flat  Plain,"  over  which  the 
gravel  reaches  a  depth  of  15  to  20  feet. 

R.  Piles  Pit. — Northwest  quarter  section  4  (11  N.,  6  E.).  The 
gravel  occurs  here  in  a  large  hill,  which  stands  above  the  sur- 
rounding level  about  40  feet  The  deposit  is  a  large  one,  but  p^rt 
of  it  is  covered  with  a  heavy  clay  stripping. 
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Section  of  Piles  Fit, 

F^et.  Inch  €8, 

1.  Clay   stripping    5  to    7  

2.  Gravel  and  clay  highly  oxidized 3  to  4 

3.  Gravel  and  sand,  with  more  sand  than  gravel 10  to  12  

This  gravel  is  of  poor  quality,  as  it  is  too  fine  and  contains 
large  amounts  of  clay  and  sand.     It  will  not  make  good  roads. 

Coffin  Deposit. — Northeast  quarter  of  section  4  (11  N.,  6  E.). 
This  deposit  is  part  of  the  same  hill  in  the  above  mentioned  pit 
The  gravel  is  of  about  the  same  quality.  It  is  too  clayey  and 
sandy  for  road  purposes. 

Wiison  Cochran  Pit. — Southeast  quarter  section  28  (11  N.,  6 
E,).  Mr.  Cochran's  pit  is  located  on  the  present  flood  plain  of 
Lewis  Creek,  a  branch  of  Flat  Eock  River.  The  gravel  is  a  river 
deposit  in  origin.  There  are  five  acres  here  underlain  with  work- 
able gravel. 

Section  of  Cochran  Fit,  Feet,       Inehea, 

1.  Sandy  loam  stripping 10 

2.  Reddish  brown  gravel  and  sand 8 

3.  Gravel  and  sand,  stratified 6  to  8 

4.  Blue  till  at  bottom. 

The  gravel  here  is  of  good  quality,  being  coarse  enough  for  road 
work.  The  color  grades  from  a  reddish  brown  above  to  a  yellow- 
ish gray  below.  The  deposit  is  free  from  large  pebbles,  is  clean, 
and  composed  largely  of  quartz,  limestone,  diabase,  diorite  and 
basalt  pebbles.  The  pit  is  located  right  on  the  public  road,  is 
easily  worked,  since  ground  water  does  not  interfere.  The  owner 
gets  6  cents  per  load  for  gravel. 

Deposit  in  Northwest  Quarter  Section  21  and  Northeast  Quar- 
ter Section  28  (11  N.,  6  E.).  Here  is  a  good-sized  deposit  oc- 
curring along  the  bank  of  Lewis  Creek.  This  deposit  has  not  been 
opened,  but  may  easily  be  worked  when  necessary. 

George  Snapp  Pit. — Korth  half  of  southeast  quarter  section  30 
(11  N.,  6  E.).  This  is  probably  one  of  the  largest  deposits  in 
Jackson  Township.  It  occurs  in  a  long  ridge-like  hill  which 
flanks  the  eastern  side  of  a  prominent  morainic  ridge.  The  hill 
is  of  glacial  origin  and  is  probably  a  kame. 

Length  of  hill 500  feet 

Width  of  hill 175  feet 

Depth  of  gravel 30  feet 

48^0«ologj. 


754  BEPOBT   OF    STATE    GEOLOGIST. 

Secti<m  of  Snapp  Pit, 

Feet.  lHche$. 

1.  Sand  soil  stripping 2  lo    6 

2.  Reddish  brown  sand  and  gravel 12  to  18 

3.  Stratified  gravel  and  sand,  in  places  cemented  to- 

gether    25  

This  is  one  of  the  best  deposits  in  Jackson  Township.  The 
gravel  is  of  a  light  gray  color  below,  is  free  from  dirt  and  clay, 
and  varies  with  regard  to  coarseness.  The  sand  occurs  in  lenses, 
any  one  layer  of  sand  not  being  continuous  for  any  great  dis- 
tance. Layers  of  gravel  often  merge  into  lenses  of  sand.  The 
gravel  is  free  from  soft  stones,  the  quartzes,  diabases,  homblenditcs 
and  basalts  predominating,  while  limestone  pebbles  are  numerous. 
In  the  lower  portions  of  the  pit  it  has  become  cemented  together 
in  one  solid  mass. 

This  gravel  is  largely  used  in  the  township  for  road  graveling. 
It  is  sold  to  the  township  at  the  rate  of  10  cents  per  yard.  A  road 
was  examined  where  this  gravel  had  been  on  for  two  years.  It 
had  packed  well,  worn  evenly,  so  that  the  road  was  in  as  good 
condition  as  when  first  built, 

P.  A.  Winterowd  Deposit. — Southeast  quarter  section  8  (11  N., 
6  E.).  The  deposit  here  occurs  in  a  roundish-like  hill,  a  kame  in 
the  edge  of  the  morainic  ridge.  There  are  two  kames,  one  of 
which  is  opened,  the  other  one  not.  The  dimensions  of  the  opened 
one  are  as  follows : 

Length  of  hill 250  feet 

Width  of  hill 100  feet 

Depth  of  gravel 16  feet 

Section  of  Winterowd  Pit, 

Feet.  Inchet. 

1.  Loamy  sand  stripping 10  to  16 

2.  Fine  gravelly  sand G  to    8 

3.  Stratified  sand  and  gravel,  coarse  at  top  and  grading 

into  finer  below 15  

The  gravel  is  of  a  light  gray  color,  is  free  from  clay,  and  dirt, 
but  contains  a  large  amount  of  fine  sand.  This  deposit  has  just 
been  opened,  so  that  little  has  as  yet  been  placed  upon  the  roads. 
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Hendricks  Township, 

There  is  little  gravel  in  the  western  part  of  the  township. 
Gravel  for  the  roads  is  obtained  from  the  gravel  plains  along  Blue 
River,  in  the  east,  and  Big  Sugar  Creek,  in  the  west.  Gravel  is 
taken  from  the  river  in  sections  32,  4,  11  and  14. 

Addison  Township. 

Little  pit  gravel  could  be  located  in  the  township.  In  tRe  west- 
ern part  gravel  is  obtained  from  Blue  River,  many  of  the  streets 
in  Shelbyville  having  been  graveled  with  gravel  taken  from  Blue 
River.  In  the  southeastern  part  some  gravel  is  obtained  from  the 
beds  of  Middle  and  North  Fork  Creeks.  The  western  part  of  the 
township  is  underlain  with  gravel,  but  the  gravel  would  be  diffi- 
cult to  obtain,  as  it  is  covered  with  several  feet  of  stripping,  and 
even  were  it  not  for  the  stripping,  ground  water  would  interfere, 
so  that  it  would  have  to  be  dipped. 


Section  XI. 

THE  ROADS  AND  ROAD  MATERIALS  OF  SOUTH- 

EASTERN  INDIANA. 

Embracing  the  Counties  of  Deabborn^  Ohio^  Switzerland, 
Jefferson,  Jennings,  Ripley,^  Decatur,  Bartholomew, 
Jackson,  Scott,  Clark,  Floyd  and  Harrison. 


By  Robert  W.  Ellis. 


In  the  preparation  of  this  report  it  has  been  the  intention  of 
the  writer  to  present  the  subject  in  a  manner  that  will  be  helpful  to 
those  readers  to  whom  good  roads  are  of  the  utmost  importance. 
WTiile  much  of  the  information  herein  contained  may  not  be  en- 
tirely new  to  the  citizens  of  certain  localities,  it  is  hoped  that  it 
may  prove  to  be  of  considerable  advantage  to  them  in  determining 
and  in  understanding  the  possibilities  of  their  respective  regions. 
To  the  general  reader,  also,  this  information,  with  the  other  ac- 
companying reports,  should  give  a  fair  idea  of  the  possibilities  of 
the  State  in  respect  to  the  making  and  the  wear  of  roads.  A  brief 
and  simple  description  of  the  geology  of  the  region  under  con- 
sideration is  given,  in  the  belief  that  many  readers  will  value 
such  a  statement  of  the  larger  facts  connected  with  the  origin, 
the  nature  and  the  occurrence  of  the  rooks  and  gravel  that  are 
commonly  observed  by  every  one. 

Geology  of  Southeastern  Indiana. 

The  counties  treated  of  in  this  report  are  as  follows :  Dearborn, 
Ohio,  Switzerland,  Jefferson,  Jennings,  Decatur,  Bartholomew, 
Jackson,  Scott,  Clark,  Floyd  and  Harrison.  Other  counties  em- 
braced within  this  area  or  lying  adjacent  to  it,  have  practically 
the  same  geological  structure  as  those  counties  which  they  join. 
Ripley  County,  while  not  worked  by  the  writer,  is  not  distinct, 
geologically,  from  the  coimties  that  surround  it,  and,  in  a  general 

•Ripley  County  was  worked  and  reported  on  by  L.  C.  Ward. 

(767) 
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way,  a  description  of  the  surrounding  counties  is  a  description  of 
the  rocks  within  it. 

The  area  embraces  rocks  of  every  age  from  the  Ordovician  to 
the  upper  part  of  the  Lower  Carboniferous  or  Mississippian. 

These  rocks  consist  of  limestones,  sandstones,  shales  and  certain 
intercalated  beds  of  non-indurated  clay.  The  rocks  lie  in  an  al- 
most horizontal  position,  but  dip  gently  in  a  westerly  direction. 
The  lowest  rocks  crop  out  in  the  eastern  part  of  Switzerland 
County ;  the  uppermost  rocks  of  the  area  lie  in  disconnected  patches 
in  the  western  part  of  Harrison  County. 

To  understand  the  arrangement  of  the  rocks  one  should  know 
that  they  have  originally  been  formed  in  the  bed  of  the  sea  under 
greater  or  less  depth  from  the  surface  of  the  water.  The  original 
condition  of  what  is  now  solid  rock  was  that  of  a  level  bed  of  clay, 
mud  or  sand.  This  applies  only  to  the  kinds  of  rocks  found  in 
the  area  under  consideration ;  it  does  not  include  rocks  of  igneous 
origin,  such  as  the  numerous  boulders  which  have  been  introduced 
from  the  far  north. 

Sandstones  are  beds  of  sand  that  have  been  cemented  by  cal- 
careous or  siliceous  solutions  percolating  through  them.  If  the 
cementing  material  is  abundant  the  beds  are  firm ;  if  the  cement- 
ing material  is  little  in  amount  the  beds  are  loosely  consolidated. 
Sandstones,  moreover,  are  formed  from  material  that  has  been  car- 
ried to  its  position  by  waves  or  ocean  currents,  and  that  has  been 
derived  from  other  rocks  in  their  disintegration. 

Shales  were  originally  beds  of  mud  or  clay  lying  beneath  the 
sea  in  which  they  were  deposited.  The  material  of  which  they 
are  composed  was  derived  from  some  adjacent  land  area,  as  was 
also  that  of  the  sand  beds. 

Limestones  have  a  different  origin.  They  are  fonned  from 
shells  of  sea  organisms  or  are  chemically  derived  from  sea  water, 
and  do  not  depend  for  their  formation  upon  material  being  brought 
in  by  movements  of  the  sea.  These  shells  arc  tleposited  in  more  or 
less  abundance  along  with  the  material  that  is  chemically  precipi- 
tated from  sea  water.  Xaturallv,  the  limestones  were  accumulated 
in  waters  more  remote  from  land  than  were  shales  and  sandstones. 
Sometimes  conditions  were  favorable  for  a  mingling  of  materials, 
and  clayey  limestones  were  formed,  or  calcareous  sandstones.     Ac- 
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cording  to  the  prevalence  of  one  or  the  other  material,  the  rod^s 
took  on  the  form  of  clayey  limestones,  sandy  limestones,  argillace- 
ous sandstone  or  calcareous  sandstone. 

In  order  that  conditions  might  be  favorable  to  the  deposition  of 
rock  beds  in  their  region,  the  area  over  which  deposition  was  tak- 
ing place  must  have  been  at  a  much  lower  level  than  the  area  is  at 
present  After  consolidation,  and  while  deposition  continued  in 
the  lower  parts,  the  beds  have  been  upheaved  imtil  the  upper  por- 
tion lay  exposed  in  an  even  sloping  plain,  with  the  highest  part  in 
the  neighborhood  of  Cincinnati.  The  surface  sloped  toward  the 
west  and  the  lower  portions  still  lay  beneath  the  sea.  Thus  the 
successive  formations  were  laid  down,  each  with  its  edge  a  lit- 
tle farther  removed  from  the  central  uplift  The  strata  would 
then  lie  as  a  series  of  blankets,  with  their  edges  successively  out- 
cropping toward  the  east  or  center  of  uplift,  the  most  recently  com- 
pleted formation  having  its  outcropping  edge  farthest  away  from 
the  central  uplift,  and  so  on. 

At  this  stage  of  development  of  the  rock  beds  little  erosion  had 
taken  place.  Later,  the  exposed  surfaces  of  the  strata  were  deeply 
cut  by  streams.  River  valleys  with  all  their  many  branches  laid 
open  the  rooks  deep  into  the  successive  strata,  so  that  now  the  for- 
mations of  several  periods  may  be  distinguished  on  the  steep  sides 
of  the  deeper  valleys. 

In  addition  to  the  modification  of  the  surface  due  to  the  weather- 
ing and  erosion  of  the  rocks,  certain  other  changes  were  caused  in 
more  recent  times  by  glacial  action.  It  is  thought  that  during  the 
period  called  the  "Glacial  Period,"  most  of  the  area  of  the  United 
States  north  of  the  Ohio  Eiver,  and  also  other  parts,  were  at  cer- 
tain times  more  or  less  largely  covered  with  a  sheet  of  ice  a  thou- 
sand feet  or  more  in  thickness,  and  which,  in  a  southerly  move- 
ment, transported  loose  surface  material,  greatly  modifying  the 
pre-existing  surface.  On  account  of  this  movement  the  surface  in 
some  places  bears  a  thick  coat  of  "drift,"  which  is  a  heterogeneous 
mass  of  clay,  sand  and  boulders.  In  some  places  valleys  have 
been  filled  and  courses  of  streams  changed.  In  other  regions  val- 
leys have  been  modified  by  the  deposition  of  great  quantities  of 
gravel,  which,  having  been  washed  out  of  the  drift,  has  been  swept 
along  by  tlie  streams  filled  to  overflowing  by  the  excessive  quanti- 
ties of  water  coming  from  rain  and  melting  ice.     The  gravel  de- 
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posits  foTind  along  the  valley  of  White  River  in  Jackson  and  Bar- 
tholomew counties,  and  in  the  Ohio  River  terraces,  bear  evidence 
of  the  magnitude  of  the  work  of  this  kind  accomplished. 

Much  of  the  material  found  in  the  drift  is  not  of  local  origin. 
Scattered  boulders  of  granite,  greenstone,  etc,  which  are  found  in 
some  places  of  the  region,  have  been  transported  to  those  places 
from  regions  far  to  the  northward  by  the  movement  of  the  ice 
sheet 

In  those  regions  where  no  drift  occurs,  notably  in  Harrison  and 
Floyd  counties,  the  surface  is  covered  from  2  to  15  feet  deep  with 
residual  soil,  the  insoluble  parts  of  limestone  or  the  disintegrated 
material  of  sandstones  and  shales.  In  such  regions  the  gravel 
found  along  the  small  streams  is  made  up  wholly  of  material 
formed  in  the  rocks  of  the  region.  Of  course,  a  larger  stream, 
having  its  source  outside  of  a  driftless  region,  may  bring  into  that 
region  a  certain  amount  of  gravel  from  the  drift  deposited  along 
its  source.     Such  instances  in  this  area  are,  however,  rare. 

In  order  thoroughly  to  appreciate  the  significance  of  the  differ- 
ent kinds  of  rock  samples  sent  from  this  area  to  be  tested  for  road- 
making,  it  will  be  necessary  to  know  something  of  the  names,  kinds, 
order  of  deposition  and  extent  of  outcrops  of  the  different  rock 
formations  of  the  area.  The  following  column  of  rock  succession 
gives  the  principal  divisions  of  rock  formations  occurring  therein 
and  corresponds  to  the  gi'ouping  given  on  the  geological  map  ac- 
companying the  Twenty-eighth  Annual  Report  of  the  Indiana  De- 
partment of  Geology. 

^  Mitchell  Limestone. 

Lower  Oarboniferous J  Bedford  Oolitic  Limestone. 

(Mississippian).  j  Harrodsburg  Limestone. 

Knobstone  Shale. 

New  Albany  Shale. 
Sellersborg  Limestone. 
Silver  Creek  Limestone. 
^  Jefifersonville  Limestone. 

Silurian Niagara. 

'  Richmond. 
Oincinnati \  Lorraine. 


Devonian 


Ordovician 


Utica. 


Trenton. 


The  first  column  gives  the  age  or  period,  the  second  the  corre- 
sponding formations. 
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Kocks  of  the  oldest  formation  exposed — the  Trenton — are  found 
only  in  the  eastern  part  of  Switzerland  County  and  are  very  lim- 
ited in  area.  This  formation  is  usually  struck  in  the  drilling  of 
gas  wells  and  in  other  parts  of  this  area  lies  at  a  depth  of  from  400 
to  800  feet  below  the  surface.  None  of  the  Trenton  rock  is  avail- 
able for  quarrying. 

The  area  covered  by  rocks  of  the  Cincinnati  formation  is  a  wide 
one.  It  embraces  the  counties  of  Dearborn,  Ohio,  Switzerland 
and  the  eastern  part  of  Jefferson.  The  surface  is  generally  cov- 
ered with  old  drift  from  a  few  inches  to  15  feet  in  depth,  but  the 
rocks  are  exposed  at  many  places  throughout  the  much  eroded 
region. 

The  rocks  of  this  formation  are  limestone,  usually  hard,  blue- 
gray  and  highly  fossiliferous,  being  thin-bedded,  two  to  eight 
inches  in  thickness,  while  intercalated  between  these  layers  of 
limestone  are  beds  of  soft  shale  and  clay.  The  shale  and  clay 
form  a  little  more  than  one-half  the  total  thickness  of  the  for- 
mation. 

The  Niagara  formation  covers  the  eastern  part  of  Decatur,  Jen- 
nings and  Clark  counties  and  the  central  part  of  Jefferson  County. 
It  embraces  beds  of  limestone  and  of  clay  of  varying  thickneso, 
amounting  to  about  125  feet  in  all.  There  are  many  thick-bedded 
layers.  The  limestone  varies  in  hardness  from  comparatively  sof i 
to  the  hardest,  firmest  and  most  fine-grained  variety.  The  forma- 
tion is  distinguishable  from  the  Cincinnati  formation  by  the 
greater  thickness  of  the  limestone  beds  and  the  less  abundance  of 
shale  or  clay.  The  firmness  and  thickness  of  the  strata  give  a  pre- 
cipitous slope  to  hills  capped  by  it. 

Next  west  of  the  Niagara  limestone  come  the  limestones  of  the 
Devonian  period.  These  embrace  the  Sellersburg,  the  Silver 
Creek  and  the  Jeifersonville  limestones.  The  area  covers  the 
western  half  of  Decatur,  the  eastern  margin  of  Bartholomew,  tho 
central  part  of  Jennings,  the  western  part  of  Jefferson  and  the 
central  part  of  Clark  counties.  It  varies  in  width  from  two  to 
fifteen  miles,  the  wider  portion  being  toward  the  north. 

The  Sellersbnrg  limestone  is  a  grayish-blue,  moderately  hard, 
fossiliferous  limestone,  sometimes  with  a  very  arenaceous  layer 
between  it  and  the  overlvinjsr  black  shale.     Beneath  it  is  a  fine- 
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grained,  massively  bedded  argillaceous  magnesian  limestone.  The 
Jeffersonville  limestone  is  a  white,  buff  or  grayish  limestone.  In 
some  places  it  is  soft  and  very  fossiliferous,  containing  many 
corals.     Other  parts  are  hard,  firm  and  crystalline. 

Overlying  these  limestones  is  the  New  Albany  black  shale. 
This  covers  an  area  twelve  to  fifteen  miles  wide  in  the  central 
part  of  Bartholomew,  the  eastern  margin  of  Jackson,  the  western 
half  of  Jennings  and  eastern  Scott  and  western  Jefferson  counties. 
It  narrows  toward  the  south  and  passes  through  central  Clark 
Coimty,  where  it  covers  irregularly  an  area  some  eight  miles  wide. 
The  shale  is  bluish  to  black  in  color,  fissile,  and  contains  consid- 
erable amounts  of  iron  sulphide  and  bituminous  matter. 

The  Knobstone  shale  area  embraces  the  western  third  of  Bar- 
tholomew County,  all  of  Jackson  except  the  eastern  margin  and 
the  western  halves  of  Scott,  Clark  and  Floyd  counties.  The  rocks 
consist  of  soft  sandy  shales,  greenish  gray  in  color,  and  moderately 
hard  sandstones.  The  formation  contains  much  iron  oxide,  which 
exists  as  nodules  more  or  less  pure,  but  in  many  cases  acting  as  the 
cementing  material  of  small  sand  concretions.  These  nodules  and 
concretions  weather  out  of  the  looi^er  and  softer  shales  and  are 
washed  together  by  heavy  rains,  being  collected  in  the  beds  of 
streams  heading  among  the  hills.  This  provides  one  source  of 
road  material  that  has  proven  very  suitable  for  pike-making. 

The  Harrodsburg  limestone  is  not  very  extensive  in  this  area, 
being  found  to  a  limited  extent  in  the  western  part  of  Jackson 
County  and  over  the  western  part  of  Floyd  County.  One  char- 
acteristic feature  of  the  formation  in  Jackson  County  is  the  occur- 
rence in  it  of  numerous  quartz  geodes.  From  the  disintegration 
of  the  surrounding  rock  material,  the  geodes  are  left  in  consider- 
able abundance.  Heavy  rains  wash  out  great  numbers  of  the 
smaller  ones,  and  tlioy  are  frequently  gathered  up  with  other  gravel 
to  be  used  on  roads. 

The  Be^lford  ocUitic  limestone  occurs  in  the  southwestern  part 
of  this  area,  in  narrow  outcrops  in  Floyd  and  Harrison  counties. 
This  limestone  is  a  thick-bedded,  moderately  soft,  even-textured 
oolitic  limestone,  and  is  well  knowni  throughout  tlie  United  States 
as  a  building  material. 

The  Mitchell  limestone  occurs  in  this  area  chieflv  in  Harrison 
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Connty.  It  is  largely  a  compact,  drab-colored  limestone,  resem- 
bling lithographic  limestone  in  texture.  It  occurs  in  compara- 
tively thin  bed?,  which  are  traversed  with  many  open  joints,  so 
that  the  stone  can  not  be  obtained  in  large  pieces.  It  makes  a 
good  road  metal,  but  has  not  been  used  extensively  in  this  area. 
This  stone  is  characteristically  distinguished  by  a  cavernous  struc- 
ture, and  the  surface  bears  the  sink-hole  type  of  topography.  The 
upper  portions  contain  considerable  quantities  of •  chert,  which  is 
left  scattered  through  the  residual  soil  as  the  limestone  becomes 
disintegrated. 

Present    Conditions. 

That  portion  of  Indiana  covered  by  the  writer  and  treated  in 
this  section  has  for  the  most  part  a  yellow  clay  soil  at  the  sur- 
face. While  varying  in  quality  in  the  different  parts  of  the  area 
it  is,  on  the  whole,  a  soil  poorly  adapted  to  making  good  roads. 
If  much  traveled  in  wet  weather  it  becomes  very  miry,  and  does 
not  quickly  become  smooth  after  it  is  dry.  Added  to  this  is  the 
fact  that  in  much  of  the  region  the  surface  is  comparatively  level. 
In  such  regions  under-drainage  is  very  slow,  owing  to  the  imper- 
vious nature  of  the  sub-soil,  and  water  stands  many  days  after  a 
rain.  Conditions  would  be  bad  enough  if  the  roadbed  were  well 
graded  and  drained.  But,  as  a  matter  of  fact,  few  dirt  roads  are 
carefully  treated  in  this  way.  The  result  is  that  the  roads  are 
almost  impassable  during  much  of  the  winter  and  spring  seasons. 
The  conditions  of  the  dirt  roads  are  probably  not  so  bad  as  they 
were  when  the  country  was  heavily  forested  and  little  or  no  drain- 
age had  been  done.  The  effect  of  excessive  shade  upon  roads  is 
very  well  shown  in  places  where  trees  are  now  growing  near  the 
road. 

But  there  is  progress  toward  better  conditions.  The  vast  re- 
sources at  hand  for  building  pikes  are  beginning  to  be  utilized. 
Permanent  roads,  of  good  quality,  are  taking  the  places  of  the  in- 
ferior dirt  roads.  Wherever  a  start  has  been  made  the  farmers 
are  quick  to  see  the  advantage  of  such  improved  roads  and  they 
are  willing  to  take  steps  toward  extending  them. 

In  no  county  of  the  area  is  there  an  absence  of  rock  or  of  gravel 
in  great  enough  abundance  to  supply  all  the  roads  in  these  coun- 
ties, while  in  some  counties  material  is  unlimited  in  amount. 
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There  is  one  feature  of  road-making  operations  that  seems  to 
prevail  in  every  part  of  this  region,  and  which  is  a  considerable 
drawback  to  the  best  results  in  road-making.  This  is  the  unscrii- 
pulousness  of  road  contractors.  The  pikes  are  very  frequently 
poorly  constructed  and  do  not  fairly  represent  the  possibilities  of 
road  construction  in  the  region.  In  almost  every  county  visited  by 
the  writer  he  found  some  instance  of  dishonest  construction  of 
road  and  manipulation  of  county  commissioners,  who  are  respon- 
sible for  the  proper  completion  of  road  contracts. 

Kinds  of  Road  Mp:tal. 

In  the  building  of  pike  roads  in  this  area  a  great  variety  of 
material  is  used.  Limestone,  shale,  several  kinds  of  gravel,  and 
sandstone — one  or  the  other — are  used  more  or  less,  according  to 
their  relative  abundance  in  the  vicinity  of  the  improved  road. 
We  shall  briefly  consider  each  of  these  in  regard  to  ita  distinctive 
features  and  qualities  as  a  road  metal. 

Limestone, — Of  all  materials  foimd  in  the  region,  limestone  is 
the  most  abundant  and  the  best  material  for  roads.  It  is  found 
in  greater  or  less  amount  in  every  county  within  the  area.  The 
only  county  in  which  it  is  not  used  to  any  great  extent  is  Jackson. 
It  occurs  in  great  variety  of  hardness,  texture  and  composition. 
In  some  places  it  is  quarried  with  some  difficulty,  owing  to  its 
depth  below  the  surface.  In  many  places  it  is  a  common  outcrop 
and  occurs,  in  great  enough  abundance  for  use,  as  loose  pieces  in 
fields  and  on  the  hillsides. 

In  its  preparations  for  road  metal,  it  may  be  crushed  by  ma- 
chinery or  is  broken  up  into  the  desired  size  by  hammer.  Many 
people  hold  that  the  rock  broken  by  hand  is  preferable  to  that 
broken  in  a  crusher.  This  theory  is  not  clearly  substantiated  in 
the  opinion  of  others. 

Shale, — In  some  parts  of  the  area,  where  limestone  is  not  avail- 
able and  gravel  is  too  scarce  for  use  in  building  pikes,  recourse 
has  been  taken  to  the  next  best  material  found  in  those  regions. 
The  New  Albany  black  shale  ("slate'')  has  lately  come  into  promi- 
nence as  a  road  metal.  For  some  time  it  was  thought  to  be  un- 
suited  for  this  purpose.  As  to  its  wearing  qualities,  something 
will  be  said  when  those  counties  where  it  is  used  are  considered. 
This  shale  is  not  used  to  a  great  extent. 
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Oravel. — There  is  considerable  variety  in  the  kind  of  gravel 
that  is  found  in  different  parts  of  the  area  and  that  is  used  on 
roads.  The  two  most  important  kinds  are  the  gravel  of  glacial 
stream  deposits  and  the  gravel  of  the  Kjiobstone  hills. 

Bank  Oravel. — Along  the  Ohio  River  valley  in  many  places, 
from  Lawrencebnrg  to  New  Amsterdam,  extensive  deposits  of 
gravel  are  found.  This  gravel  was  deposited  in  terraces,  two  or 
three  in  number,  where  the  Ohio  River  flowed  with  greater  vol- 
ume and  at  a  higher  level  than  at  present.  The  lower  terraces — 
some  30  and  45  feet  above  the  river  at  ordinary  stage — ^are  over- 
flowed in  time  of  high  water.  The  gravel  where  it  occurs  in  the 
lower  terraces  is  covered  from  8  to  40  feet  deep  with  fine  silt 

The  highest  terrace — some  60  feet  above  the  river — is  not  deeply 
covered  with  silt;  often  the  gravel  appears  within  two  or  three 
feet  of  the  surface.  Other  streams  have  gravel  deposits  along  their 
courses,  notably  the  Whitewater  and  the  White  Rivers,  flowing  out 
of  the  newly  glaciated  regions  lying  to  the  northward.  On  the 
Whitewater,  the  gravel  deposits  are  mainly  in  the  higher  terrace, 
while  on  the  White  River  both  high  and  low  terraces  produce 
gravel.  The  gravel  region  of  White  River  is  very  extensive,  as  is 
shown  by  the  map. 

Iron  Oxide  Oravel. — The  most  abundant  gravel  found  in  creek 
bods  is  the  reddish  sandy  gravel  of  the  Knobstone  region.  This 
gravel  is  composed  of  concretions  of  iron  oxide  which  contain  more 
or  less  sand,  sometimes  the  oxide  being  quite  free  from  sand,  sonic- 
times  the  sand  being  the  major  part  The  gravel  is  derived  from 
the  shales,  from  which  the  concretions  are  washed  as  the  shales 
arc  disintegrated.  This  gravel  is  found  mainly  within  two  miles 
of  the  hills  and  is  comparatively  more  abundant  in  the  smaller 
nms  or  branches  than  in  the  larger  creeks. 

Bar  Oravel. — Much  of  the  course  of  the  Ohio  River,  where  ter- 
races are  found,  has  a  gravelly  bank,  and  gravel  bars  appear  in 
the  river  when  it  is  at  a  low  stage.  This  gravel  is  similar  to  that 
found  in  tlie  terraces,  but  is  coarser  and  has  less  sand  and  day  in- 
torniingled. 

Bed  Flint  Oravel. — In  a  few  localities  is  found  a  gravel  whicli 
is  made  up  largely  of  clierty  fragments,  with  some  iron  oxide.  De- 
catur and  Jefferson  counties  have  a  limited  amount  of  gravel  of 
tills  kind. 
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Oravel, — There  is  considerable  variety  in  the  kind  of  gravel 
that  is  found  in  different  parts  of  the  area  and  that  is  used  on 
roads.  The  two  most  important  kinds  are  the  gravel  of  glacial 
stream  deposits  and  the  gravel  of  the  Kjiobstone  hills. 

Bank  Oravel. — Along  the  Ohio  River  valley  in  many  places, 
from  Lawrencebnrg  to  New  Amsterdam,  extensive  deposits  of 
gravel  are  foimd.  This  gravel  was  deposited  in  terraces,  two  or 
three  in  number,  where  the  Ohio  River  flowed  with  greater  vol- 
ume and  at  a  higher  level  than  at  present.  The  lower  terraces — 
some  30  and  45  feet  above  the  river  at  ordinary  stage — ^arc  over- 
flowed in  time  of  high  water.  The  gravel  where  it  occurs  in  the 
lower  terraces  is  covered  from  8  to  40  feet  deep  with  fine  silt 

The  highest  terrace — some  60  feet  above  the  river — is  not  deeply 
covered  with  silt;  often  the  gravel  appears  within  two  or  three 
feet  of  the  surface.  Other  streams  have  gravel  deposits  along  their 
courses,  notably  the  Whitewater  and  the  White  Rivers,  flowing  out 
of  the  newly  glaciated  regions  lying  to  the  northward.  On  the 
Whitewater,  the  gravel  deposits  are  mainly  in  the  higher  terrace, 
while  on  the  White  River  both  high  and  low  terraces  produce 
gravel.  The  gravel  region  of  White  River  is  very  extensive,  as  i>; 
shown  by  the  map. 

Iron  Oxide  Oravel. — The  most  abundant  gravel  found  In  creek 
beds  is  the  reddish  sandy  gravel  of  the  Knobstone  region.  This 
gravel  is  composed  of  concretions  of  iron  oxide  which  contain  more 
or  less  sand,  sometimes  the  oxide  being  quite  free  from  sand,  some- 
times the  sand  being  the  major  part.  The  gravel  is  derived  from 
the  shales,  from  which  tlie  concretions  are  washed  as  the  shale- 
are  disintegrated.  This  gravel  is  found  mainly  within  two  miles 
of  the  hills  and  is  comparatively  more  abundant  in  the  smaller 
nms  or  branches  than  in  the  larger  creeks. 

Bar  Oravel. — Much  of  the  course  of  the  Ohio  River,  where  ter- 
races are  found,  has  a  gravelly  bank,  and  gravel  bars  appear  in 
the  river  when  it  is  at  a  low  stage.  This  gravel  is  similar  to  that 
found  in  the  terraces,  but  is  coarser  and  has  less  sand  and  clav  in- 
terniingled. 

Bed  Flint  Oravel. — In  a  few  localities  is  found  a  gravel  which 
is  made  up  largely  of  cherty  fragments,  with  some  iron  oxide.  De- 
catur and  Jefferson  counties  have  a  limited  amount  of  gravel  of 
this  kind. 
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Limestone  Creek  (h'ovel, — In  certain  localities  where  short  val- 
leys open  into  the  Ohio  valley  much  limestone  is  washed  from  the 
neighhoring  hills  and  is  collected  at  the  months  of  small  runs  or  in 
the  lower  part  of  their  beds.  This  gravel  is  coarse,  ranging  in 
size  from  pieces  an  inch  in  diameter  to  those  six  inches  in  diam- 
eter. 

Chert  avd  Limestone  Gravel, — Tn  Harrison  County  a  gravel  oc- 
curs in  creek  beds.  It  is  composed  mainly  of  chert  and  limestone 
particles,  derived  from  rocks  of  the  region.  Also  in  Jefferson 
Ooimty  occurs  a  limited  amount  of  this  kind  of  gravel. 

Sandstone. 

Where  other  better  material  is  wanting,  sandstone  has  been  used 
as  a  road  metal.  This  ha?  been  done  to  a  small  extent  in  Jackson 
County.  Sandstone,  being  quite  easily  crushed  by  travel  upon 
the  roads,  is  of  doubtful  adaptability  to  permanent  road  making. 
Some  results  of  its  use  as  such  will  be  found  under  the  discussion 
of  Jackson  Countv  roads. 


DEARBORiY  COUNTY. 

Area  in  sciuare  miles 300 

Population  in   1900 L'2.194 

Miles  of  public  roads '. 255 

Miles  of  free  improved  roads None 

Miles  of  toll  imi)roved  roads 20 

Toll  roads  constructed 18")0  to  1800 

Authority All)ert  T.  Oridlcy.  C.  E. 

"About  60  miles  of  ro.id  in  the  county  have  been  improved  l)y  the  fnrmers  club- 
hlng  together  and  putting  broken  atone  on  six  inches  deep  and  nine  feet  wide,  with- 
out grndiug  or  dralnaj,^'.  Our  commissioners  have  bern  able  to  defeat  every  attempt 
of  the  people  to  convert  the  township  roads  into  free  Improved  county  roads,  the 
auditor  giving  them  ready  assistance.  That  is  why  we  have  no  Improved  roads."— 
A.  T.  G. 

With  iinlimitod  quantities  of  material  for  road  making,  Dear- 
born County  is  one  of  the  least  advanced  with  ijood  roads.  Along 
the  Whitewater  Kivor  there  is  much  gravel  in  terraces  cm  either 
side  of  the  river.  Throughout  the  county  limestone  occurs,  crop- 
ping out  on  the  liillsides,  while  in  the  level  northwest  portion  it 
occurs  in  most  of  the  stream  l>eds.  There  are  about  70  miles  of 
improved  roads  in  the  coimtv.     Much  gravel  occurs  in  the  channel 
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of  Whitewater  River.  This  is  utilized  to  some  extent  Limestone 
of  a  hard  variety,  bluish  in  color  and  quite  fossiliferous,  occurs 
within  eight  or  twelve  feet  of  the  surface  of  all  the  upland  in  Mil- 
ler, Harrison,  Logan  and  Kelso  townships.  It  is  easily  accessible 
in  all  parts.  In  ravines  it  may  be  gathered  up  in  the  form  of 
boulders  washed  down  by  the  water.  In  this  form  it  is  taken  by 
the  farmers  to  the  crushers  and  then  is  placed  on  the  road  where 
it  seems  to  be  the  most  needed.  This  county  also  has  a  consid- 
erable amount  of  Ohio  River  terrace  gravel. 

Much  of  the  road  throughout  Logan  and  Kelso  townships  has 
been  scattered  with  a  thin  covering  of  large  rock,  three  to  five 
inches  in  diameter.  This  can  scarcely  be  said  to  be  an  improve- 
ment, as  the  road  is  thus  made  intolerably  rough.  No  contract 
work  has  been  done.  Even  the  roads  the  most  traveled  are  in  a 
deplorable  condition.  With  the  present  methods  the  roads  of  this 
region  will  remain  unserviceable  for  many  years,  and  will  never 
be  as  good  as  they  might  be  had  they  been  properly  built  from  the 
start 

Local  Deposits  Avaflable  for  Future  Use. 

Frank  Volz, — SouthwevSt  quarter  section  10  (5  N.,  1  W.),  Law- 
renceburg  Township.  At  the  northwest  edge  of  the  city  of  Law- 
renceburg  an  excavation  has  been  made  in  the  high  terrace. 
Gravel  has  been  used  from  this  pit  for  many  years.  At  the  top 
is  soil  two  to  three  feet  thick.  Below  this  are  sand  and  gravel, 
alternating  with  layers  of  fine  silt  The  material  is  rather  fine  for 
roads  and  must  be  sifted  to  remove  the  finer  portions,  which  com- 
prise the  greater  part  of  the  whole.  There  is  no  gravel  larger  than 
one  and  a  half  inches  in  diameter,  and  very  little  as  large  as  that. 
The  most  of  what  was  left  after  sifting  would  average  one-fourth  to 
6ne-half  inch  in  diameter.  About  25,000  cubic  yards  have  been 
removed.     Four  acres  are  remaining. 

Joseph  Burkheim. — Southwest  quarter  section  36  (6  N.,  1  W.), 
Lawrenceburg  Township.  Here  is  a  gravel  pit  100x75  yards  in 
area.  The  soil  at  top  is  three  to  four  feet  deep,  and  there  are 
25  feet  of  gravel,  one-half  to  one  and  a  half  inches  in  diameter. 
The  pike  from  here  to  Lawrenceburg  has  been  kept  in  repair  from 
this  pit  for  the  last  50  years.     This  deposit  is  at  the  end  of  a  small 
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ravine  leading  down  into  the  Miami  valley  near  its  junction  with 
the  Ohio  River  valley,  and  continues  in  a  northeasterly  direction, 
more  or  less  interruptedly,  for  one-fourth  of  a  mile.  The  top  is 
about  40  feet  above  the  low  terrace,  which  forms  the  "bottom  land" 
of  the  vicinity.  At  about  12  feet  from  the  top  there  is  a  stratum 
2  to  16  inches  thick,  cemented  with  calcareous  cement.  This 
stratum  extends  horizontally  through  part  of  the  deposit  and  crops 
out  on  one  side  of  the  hill.  On  the  opposite  side  of  the  ravine  a 
similar  deposit  of  gravel  is  found,  which  also  contains  a  cemented 
layer. 

Mary  Sogers, — Northwest  quarter  of  southwest  quarter  of  sec- 
tion 35  (6  N.,  1  W.),  Lawrenceburg  Township.  An  abandoned 
limestone  quarry  is  situated  near  the  top  of  a  high  bluff  which  over- 
looks the  Ohio  valley,  two  miles  northwest  of  Lawrenceburg.  A 
section  of  the  quarry  shows  about  25  feet  comprising  a  hard,  drab- 
colored  limestone  containing  many  fossils,  and  intercalated  layers 
of  soft  shale  or  clay.  The  limestone  varies  in  thickness  from  1  to 
12  inches,  and  includes  about  half  the  whole  thickness  of  the  sec- 
tion. The  stone  would  be  good  for  roads.  A  large  amount  of 
stripping  would,  however,  be  necessary  in  order  to  utilize  any 
great  portion  of  the  quarry.  About  5,000  cubic  yards  would  be 
available,  with  2  to  6  feet  stripping. 

At  Bright. — Southwest  quarter  section  35  (7  N.,  1  W.),  Har- 
rison Township.  Limestone  is  6  to  15  feet  below  the  surface.  At 
several  places  near  here  gravel  was  reported  to  have  been  found 
imdemeath  the  limestone.  Mr.  G.  H.  Gibson  stated  that  his  father 
dug  a  well  in  1823,  passing  through  ten  feet  of  soil,  six  feet  of 
limestone,  then  ^T)lue  clay."  Uiidemeath  this  was  gravel.  Water 
was  a  year  coming  in ;  then  came  in  in  one  night  Since  that 
time  it  has  been  a  never-failing  water  supply.  This  well  is  lo- 
cated on  the  northwest  quarter  of  section  3  (6  N.,  1  W.),  Miller 
Township. 

Henry  Simonson. — ?sortheast  quarter  section  25  (7  N.,  1  W.), 
Harrison  Township.  About  a  mile  southwest  of  Harrison,  Ohio, 
there  is  a  gravel  pit  near  the  road  and  in  the  edge  of  a  double 
terrace  on  the  right  side  of  Whitewater  valley.  The  upper  ter- 
race is  about  60  feet  above  the  river  bottom.  The  second  terrace 
18  15  feet  lower.  Both  of  the  terraces  seem  to  be  made  up  largely 
of  gravel.     Tlie  upper  one  is  about  200  yards  long  and  40  yards 
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wide.  The  lower  is  about  175  yards  long  and  50  yards  wide. 
The  lower  terrace  is  cut  by  two  gulches,  which  expose  the  gravelly 
exterior.  Some  gravel  has  been  taken  out  and  the  pit  is  being 
used  at  present. 

Section  of  gravel  pit  on  land  of  Henry  Simonson,  Dearborn  Coxmty. 

Feet. 

1.  Soil    1  to  2 

2.  Coarse  gravel  (i  to  2  inches  in  diameter) 10 

3.  Pine  gravel  and  sand 10 

The  top  of  the  exposure  is  25  or  30  feet  below  the  top  of  the 
upper  terrace,  which  may  be  considered  to  be  made  up  of  coarse 
gravel.  It  is  probable  that  all  of  these  two  terraces  would  be 
available.  This  piece  of  terrace,  like  that  on  the  Burkheim  prop- 
erty, is  situated  above  the  mouth  of  a  small  valley  leading  into  the 
Whitewater  River  from  the  west.  It  is  a  common  thing  to  find 
just  such  gravel  terraces  on  the  upper  side  and  at  the  mouths  of 
tributary  valleys.  The  cause  for  this  is  easily  attributable  to  the 
fact  that  a  large  volume  of  water,  flowing  at  a  high  level  in  the 
larger  valley  and  bearing  quantities  of  gravel  in  its  current,  would 
have  its  current  checked  by  the  entering  stream  of  the  tributary 
valley  and  would  consequently  drop  some  of  its  load  at  that  point. 
Such  an  occurrence  of  gravel  may  be  noticed  at  the  junction  of 
many  tributary  streams  along  the  Ohio  River,  and  when  any  ter- 
race is  noticenblo  at  such  places  it  is  vcrv  likelv  that  firravel  is  con- 
tained  within  it. 

Charles  Otto. — Southeast  quarter  section  12  (7  N.,  1  W.),  Har- 
rison Town:  liip.  Here  a  gravel  terrace  extends  for  a  mile  or  more 
northwest  from  Harrison,  Ohio.  It  is  about  40  feet  above  the 
Whitewater  River  bottom.  This  part  is  150  yards  wide  and  200 
yards  long.  No  gravel  has  been  removed,  but  places  on  the  side 
of  the  slope  show  gravel  one-half  to  two  inches  in  diameter.  It  is 
practically  the  same  kind  as  is  found  at  the  Simonson  pit 

Charles  F,  Frizclle. — Southwest  quarter  of  section  12  (7  N.,  1 
W.),  Harrison  Township.  The  terrace  extends  from  the  Otto 
farm  to  about  a  quarter  of  a  mile  west  of  this  farm  house.  Here 
it  is  nearly  a  quarter  of  a  mile  wide  and  it  has  gradually  lowered 
in  level  from  the  Otto  place,  being  about  20  feet  above  the  river 
liottom. 

Catherine  Steiiger. — Southeast  quarter  of  section  10  (7  N.,  1 
W.),  Harrison  Township.     At  this  place  are  two  gravel  terraces. 


\ 
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The  first  is  about  50  feet  above  the  bottom  land,  is  150  yards  wide 
and  a  quarter  of  a  mile  long.  The  second  terrace  is  about  20  feet 
lower  and  is  50  by  150  yards  in  area. 

The  frequent  occurrence  of  gravel  along  this  pike  furnishes  a 
ready  material  for  use  thereon.  It  makes  a  good  road  metal,  al- 
though, during  a  dry  time,  it  loosens  up  considerably. 

M.  V.  Fax, — Northwest  quarter  of  section  10  (7  N.,  1  W.), 
Harrison  Township.  A  gravel  terrace  extends  for  about  one- 
fourth  of  a  mile,  and  with  a  width  of  20  to  40  rods.  It  is  about 
25  feet  above  the  bottom  land.  Twenty-five  feet  above  this  ter- 
race a  narrow  strip  of  terrace,  one  to  ten  rods  in  width,  clings  to 
the  sides  of  the  steep  limestone  bluffs. 

0.  H.  Meyer, — Northeast  quarter  of  section  5  (7  IST.,  1  W.), 
Harrison  Township.  On  this  place  there  is  an  extensive  widening 
of  the  high  terrace.  About  a  half  mile  southeast  of  the  house  the 
wagon  road  leaves  the  valley  of  the  Whitewater  and  passes  up  a 
small  ravine  to  the  northwest  toward  Trenton.  The  terrace  is 
here  about  one-fourth  of  a  mile  wide,  and  more  than  that  in 
length  in  Dearborn  County,  extending  into  Franklin  County. 

John  D,  La  Croix  i?5^a/c.-— Southwest  quarter  of  section  4  (7 
N.,  1  W.),  Logan  Township.  A  portion  of  a  low  terrace  25  feet 
above  the  bottom  land  and  40  feet  above  the  river  bed,  extends  for 
half  a  mile  with  a  width  of  10  to  15  rods.  About  15  feet  higher 
up  another  terrace  appears,  and  this  extends  back  from  the  river 
20  to  30  rods. 

Frojik  H,  Vwl, — Southeast  quarter  of  section  14  (7  N.,  1  W.), 
Harrison  Township.  The  gi'avel  terrace,  which  for  about  two 
miles  has  beon  scarcely  represented,  here  widens  out  to  one-fourth 
mile  in  width  and  extends  for  a  mile  or  so  down  the  vallev.  Some 
cemented  gravel  occurs  here. 

Dair  Bros. — Southwest  quarter  of  section  13  (7  N.,  1  W.),  Har- 
rison Township.  Just  oast  of  Viel's  ])lace  both  terraces  apj)ear. 
The  lower  is  about  40  rods  wide  and  extends  as  far  east  as  the 
point  where  tlie  road  forks,  one  branch  running  south  up  the  hill, 
the  other  runnins:  east  to  Harrison.  The  ujiper  terrace  is  40  rods 
wide  and  extends  some  50  rods  farther  down  the  valley. 

In  the  vallev  of  Tanner's  (^rock  and  those  of  its  branches  lime- 
stone  crops  out  on  the  hillsides. 

At  New  Alsace,  limestone  occurs  under  about  10  f(K)t  of  soil  and 
glacial  drift.  About  a  mile  and  a  half  west  of  New  Alsace,  on  a 
branch  of  Tanner's  Creek,  northeast  quarter  section  31  (8  N.,  3 
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W.),  limestone  is  found  in  the  creek  bed.  There  is  also  an  out- 
crop on  the  hill  10  to  20  feet  above  the  creek  and  on  the  road  a 
short  distance  west  of  the  stream.  It  is  a  hard,  fine-grained  lime- 
stone, with  few  or  no  fossils.  Above  this  is  a  coarse-grained  fos- 
siliferous  limestone. 

At  Lawrenceville,  a  limestone  outcrops  in  the  sides  of  the  val- 
leys near  town.  Also  about  two  and  a  half  miles  south  of  Law- 
renceville, northwest  quarter  section  30  (8  N.,  3  W.),  a  fine- 
grained, hard  limestone  outcrops  in  the  bottom  of  a  ravine  by  the 
road.  The  outcrop  is  about  20  feet  below  the  general  level  of  the 
surrounding  country.  By  stripping  one  to  eight  feet,  two  or  three 
acres  would  be  uncovered.  Similar  conditions  might  be  found  in 
many  parts  of  this  locality,  although  it  is  high  land,  not  cut  by 
deep  valleys. 

John  Wiesahan, — South  part  of  the  southwest  half  of  section  6 
(6  N.,  2  W.),  Jackson  Township.  Limestone  crops  out  in  many 
places  on  this  farm  and  there  are  at  least  20  acres  which  would 
be  available  with  two  to  three  feet  of  stripping.  The  rock,  as 
is  common  in  this  formation,  is  generally  thin-bedded,  two  to 
ten  inches  thick,  povssibly  some  18  inches  thick.  It  is  of  hard 
quality  and  well  suited  to  pike  making.  The  rock  is  easily 
quarried,  being  interbedded  with  soft  shale.  A  few  instances  were 
noticed  where  this  kind  of  rock  had  been  used  on  roads.  Some 
parts  were  in  good  condition;  others  were  quite  dusty,  due  prob- 
ably to  an  excessive  application  of  dirt.  But  as  no  properly  con- 
structed road  has  been  made,  it  is  difficult  to  form  a  fair  esti- 
mate of  the  suitability  of  the  rock  for  road  making. 

Samples  of  stone  from  one  of  the  outcrops  were  secured  and 
sent  to  Washington,  D.  C,  for  testing  in  the  TJ.  S.  Road  Labora- 
tory.    The  results  of  the  physical  test  were  as  follows : 

Results  of  Physical  Tests  of  Ordovician  Limestone  from  the  land  of  John 

Wiesahan,  Weisburg,  Dearborn  County.^ 

Specific  gravity 2.7      French  coeflacient  of  wear.  8.3 

Weiglit  per  eu.  ft (lbs.)   168.4      Hardness 2.5 

Water  absorbed  per  cu.  ft. .  (lbs.)       .62      Toughness 8 

Per  cent,  of  wear 4.8      Cementing  value — Dry 44 

Wet 59 

**Below  the  average  in  hardness  and  toughness  for  limestone,  and 
about  tho  avercage  in  resistance  to  wear,  with  good  cementing  value.  Ex- 
cellent for  highway  and  coimtry-road  traffic." — Page. 

*For  standard  of  comparison  see  p.  79. 
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A  chemical  analysis  of  the  sample  made  at  the  same  laboratory 
resulted  as  follows : 

Chemical  Analysis  of  Ordovician  Limestone  from  the  land  of  John  Wiesahan, 

Weisburg,  Dearborn  County, 

Per  ocfU. 

Alumina  (AUO,) 80 

Iron  oxide  (Fe,0,)  51 

Lime  (CaO)   52.65 

Magnesia  (MgO) 50 

Phosplioric  acid  10 

Insoluble  in  hydroclilorie  acid 6.08 

Loss  on  ignition    40.69 

Total 100.28 

In  this  part  of  the  county  rock  can  be  obtained  within  a  hauling 
distance  of  two  mile^,  while  for  few  roads  would  it  be  necessary 
to  haul  for  more  than  one  mile.  The  rock  is  near  the  surface,  and 
a  stripping  of  two  feet  would  lay  bare  unlimited  amounts  of 
limestone. 

Terraces  of  silt  extend  up  the  creek  valleys  six  or  eight  miles, 
but  no  gravel  occurs  corresponding  to  the  gravel  deposits  of  the 
Ohio  vallev. 

On  the  divide  between  Tanner's  Creek  and  North  Hogan  Creek, 
the  limestone  is  six  to  ten  feet  below  the  surface,  decreasing  in 
depth  as  the  slopes  of  the  valleys  are  reached.  Rock  could  be  ob- 
tained in  any  part  of  Manchester  Township  on  the  level  upland  at 
a  depth  of  six  to  ten  feet,  or  by  hauling  from  the  hillsides  not 
more  than  two  miles.  No  quarries  exist,  as  it  is  easy  to  obtain 
what  is  needed  from  the  hillsides  and  valleys. 

The  roads  in  this  township  (Manchester)  are  in  very  poor  con- 
dition, none  being  piked  except  the  road  from  Lawrenceburg  to 
Manchester.  Some  broken  rock  has  been  placed  in  spots,  but  has 
only  resulted  in  making  a  very  rough  road. 

From  Moores  Ilill  to  J)illslx>ro,  thence  through  the  southern  part 
of  Dearborn  County  to  Aurora,  limestone  is  abundant  and  easy  of 
access  for  quarrying.  South  Ilogan  Creek  abounds  in  fragment- 
ary rock,  which  has  been  brought  by  the  water.  The  hills  above 
South  Hogan  Creek  are  full  of  rock  from  the  top  to  the  creek  level, 
some  175  feet  below.  Hard  limestone,  fine-grained,  gray-blue,  one 
to  six  inches  thick,  alternates  with  soft  blue  shale.      These  condi- 
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tions  make  not  only  greater  ease  in  quarrying,  but  give  a  rock 
of  suitable  size  to  run  into  the  crusher. 

Thomas  Croxioru — Northwest  quarter  of  section  7  (4  N.,  3  W.), 
Clay  Township.  Limestone  outcrops  on  South  Tlogan  Creek  near 
the  B.  &  O.  S.  W.  Railway  station  at  Dillsboro.  A  number  of 
thick  beds  of  a  hard,  bluish  gray  limestone  reach  from  the  water's 
edge  to  the  top  of  the  bank.  None  has  been  used  for  road  mate- 
rial. The  amount  available  is  unlimited.  A  sample  of  stone  se- 
cured from  a  ledge  about  six  feet  above  the  water  was  sent  to 
Washington,  D.  C,  for  testing  in  the  U.  S.  Road  Laboratory. 
The  results  of  the  physical  test  were  as  follows : 


ResulU  of  Physical  Tests  of  Onhoician  Limestone  from  the  land  of  Thomas 

Crojrton,  Dillsboro,  Dearborn  County.^ 

Specific  gravity 2.7      French  coefficient  of  wear.  8.3 

Weiglit  per  cu.  ft (lbs.)  168.4      Hardness 9.8 

Water  absorbed  per  cu.  ft.. (lbs.)       .78      Toughness 7 

Per  cent,  of  wear 4.8      Cementing  value — Dry. ...  G7 

Wet....  100 

"'A  rather  hard  Umestone,  somewhat  low  In  toughness:  of  average  re- 
sistance to  wear  and  excellent  cementing  value.  Should  give  excellent 
results  under  highway  and  country-road  traffic." — Page. 

A  chemical  analysis  of  the  sample  made  at  the  same  laboratory 
resulted  as  follows: 


Chemical  Analysis  of  Ordovician  Limestone  from  the  land  of  Thomas  Croxton, 

Dillsboro  y  Dearborn  Omnty, 

Per  cent. 

Alumina  (AlOJ 7() 

Iron  oxide  (Fe^Os)   25 

Lime  (CaO)   52.20 

Magnesia   (MgO)    50 

Insoluble  in  hydrochloric  acid 5.45 

Loss  on  ignition  40.36 


Total    99.52 

The  pike  from  Dillsboro  to  Aurora  has  been  built  50  years.  It 
is  one  of  the  smoothest  roads  in  all  the  area  traversed.  Even  in 
the  dry  time  in  which  it  was  viewed  it  had  a  hard  surface,  with 
very  little  dust.      It  was  built  from  rock  picked  up  from  the  fields 

♦F(»r  stniulaid  of  coinpni-ison  sco  p.  79. 
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and  valleys  in  the  vicinity.     The  rock  was  broken  up  by  hammer 
and  the  grades  are  moderate  and  not  badly  washed. 

Thanias  Baker. — Northeast  quarter  of  section  29  (5  N.,  1  W.), 
Center  Township.  About  a  mile  and  a  half  north  of  Aurora  there 
is  a  small  portion  of  terrace  from  which  gravel  has  been  removed. 
Some  15,000  yards  have  been  taken  out.  The  deposit  lies  like 
a  deltii  in  the  mouth  of  Wilson  Creek. 

Section  of  gravd  pit  on  land  of  Thomas  Baker. 

Feci. 

1.  Loess-like,  buff  colored  silt 4  to  10 

2.  Fine  gravel  (1-16  to  i  inch  diameter) 6 

3.  Coarse  gravel  (^  to  1  inch  diameter) '  G 

4.  Coarse   sand    2i- 

The  deposit  extends  back  some  40  rods,  but  since  there  is  such 
a  great  depth  of  silt,  not  much  more  gravel  can  be  taken  out 
readily.     Gravel  is  not  used  to  a  great  extent  in  this  vicinity. 

A  continuation  of  this  terrace  north  of  Wilson's  Creek  and  east 
of  the  wagon  road  may  contain  gravel.  No  other  gravel  deposits 
appear  between  Aurora  and  Lawrenceburg. 

In  the  Ohio  River  north  of  Aurora  there  is  a  gravel  bar  about 
a  mile  long  and  some  20  rods  wide,  averaging  three  feet  deep, 
which  is  accessible  only  at  low  water  in  the  river.  This  gravel 
is  used  on  the  streets  in  Aurora  for  concrete  work,  etc. 

River  Vicm  Cemetery. — Xorthwest  quarter  of  section  9  (4  N., 
1  W.),  Center  Township,  .lust  north  of  the  wagon  bridge  over 
Laughery  Creek  there  is  an  extensive  gravel  terrace,  part  of  which 
is  occupied  by  the  River  View  Cemetery.  The  terrace  is  about 
60  feet  above  the  Ohio  River.  Gravel  occurs  in  irregular  deposits. 
In  some  places  it  is  coarse,  in  others  it  is  as  fine  as  sand.  A  well 
dug  for  cemetery  purposes  shows  a  section  of  10  feet  of  soil  and 
100  feet  of  gravel. 

Mr.  Neurit. — East  half  of  section  8  and  west  half  of  section  9 
(4  N.,  1  W.),  Center  Township.  This  is  an  extension  of  the 
same  terrace  as  the  alx)ve.  The  terrace  extends  west  from  the 
road  alx)ut  three-quarters  of  a  mile  on  the  north  side  of  Laughery 
Creek,  with  a  widtli  of  about  one-fourth  of  a  mile.  Some  125 
acres  are  probably  underlain  w-itli  gravel. 
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OHIO  COUNTY. 

Arctfi  in  square  miles 87 

ptptftatian  In  1900 4J24 

WlfiaiJoCTpaw/c  ioatfs 160 

^>^  ftf a^PW59?N!rffP#8 35.5 

Pcxcentage^  of  roads  iinproved 22.2 

mmWiliI#lt8Vavel 4 

Miles  improved  with  crushed  stone 31.5 

Average  original  cost  of  gravel  roads  per  mile $1,200 

Average  original  cost  of  stone  roads  per  mile $1,964 

l^Qtel  original  cost  of  improved  roads $66,671 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $100 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $100 

Miles  of  improved  roads  (stone)  built  in  1905 2.75 

Miles  of  improved  roads  contracted  for  1906 None 

First  improved  roads  built 1869 

Number  of  miles  of  toll  roads  yet  in  operation 10 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 50 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"The  majority  are  well  satisfied." 

Authority Jas.  W.  Corson,  County  Auditor 

Ohio  County  is  similar  to  Dearborn  in  regard  to  the  amount  of 
available  rook  and  the  ease  of  obtaining,  it  The  county  is  only 
fairly  provided  with  pikes.  Some  important  roads  between  vil- 
lages are  in  the  poorest  condition  imaginable. 

A  rock  road  running  west  from  "Rising  Sun  about  seven  miles 
was  mainly  completed  in  1893.  Some  parts  were  built  recently 
and  have  not  become  packed.  It  is  now  in  good  condition  most  of 
the  way.  It  follows  the  valley  of  Arnold  Creek  and  was  con- 
structed of  loose  rock  obtained  all  along  the  route. 

There  is  a  pike,  mainly  of  gravel,  six  miles  in  length,  leading 
from  the  northwest  corner  of  section  33  (4  N.,  2  W.),  Union 
Township,  along  the  south  side  of  Laughery  Creek  toward  Aurora. 
It  is  a  fairly  good  road,  but  the  gravel  used  was  rather  fine,  aver- 
aging about  one-fourth  inch  in  diameter,  with  considerable  sand. 
A  portion  of  this  road  has  a  rock  bed  topped  with  gravel.  The 
gravel  forms  a  good  surface,  but  washes  badly  on  the  hills. 

A  gravel  pike  runs  from  Rising  Sun  northward  to  meet  the 
pike  in  Dearborn  County  running  to  Aurora.  It  is  in  poor  con- 
dition, being  rough  and  muddy  in  a  wet  time. 

A  good  stone  pike  runs  from  Rising  Sun  to  Aberdeen,  a  dis- 
tance of  about  nine  miles.     It  has  been  built  for  many  years. 
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Gravel  occurs  in  Laughery  Creek  from  the  mouth  of  South  Fork 
to  near  the  mouth  of  Laughery  Creek.  The  bars  are  sometimes 
as  large  as  100  yards  long  by  5  yards  wide.  The  material  is  rather 
coarse,  ranging  in  size  from  one-fourth  inch  to  three  inches  in 
diameter.  No  bank  or  terrace  gravel  was  observed  along  this 
creek.  The  amount  of  available  gravel  would  not  be  sufficient 
for  all  roads  in  the  vicinity,  but  since  the  hillsides  are  all  filled 
with  rock  there  would  be  no  need  to  depend  on  the  gravel. 

Ohio  County  is  much  cut  by  valleys,  and  there  is  no  place  in  the 
whole  county  where  good  limestone  for  roads  may  not  be  quarried 
within  one-half  mile  of  the  place  where  it  is  needed.  The  soil  is 
6  to  15  feet  deep  on  the  upland,  and  diminishes  in  depth  toward 
the  slopes.  The  rock  crops  out  on  the  sides  of  all  ravines.  Quar- 
rying is  not  necessary,  since  it  is  easier  to  gather  the  loose  rock 
from  the  surface,  even  though  by  so  doing  a  little  longer  haul  is 
made. 

Ohio  Kiver  terrace  gravel  occurs  in  abundance  in  the  vicinity  of 
Kising  Sun.  The  upper  terrace,  some  60  feet  above  the  river,  be- 
gins at  the  northern  edge  of  Kising  Sun  and  extends  some  two 
miles  to  a  small  creek  on  B.  B.  Loring's  farm,  southwest  quarter  of 
section  26  (4  N.,  1  W.),  Randolph  Township,  where  there  is  a 
small  gravel  pit.  This  terrace  averages  one-half  mile  in  width, 
narrowing  toward  the  north  and  the  south. 

As  usual  in  the  high  terraces,  the  gravel  is  quite  near  the  sur- 
face. About  15  feet  lower  is  another  terrace,  lying  along  the 
eastern  and  southern  sides  of  the  upper  terrace.  This  terrace  ex- 
tends about  a  mile  and  a  half  farther  down  the  valley  and  lies  be- 
neath most  of  the  town  of  Rising  Sun.  The  relative  boundaries 
of  these  gravel  terraces  may  be  seen  on  the  map.  Excavations 
made  in  Rising  Sun  show  the  gravel  to  be*  from  three  to  four  feet 
below  the  surface  in  the  second  terrace  and  24  feet  below  the  sur- 
face on  the  lowest  terrace,  which  is  some  30  feet  above  the  river. 

Dry  Branch  Creek,  at  a  point  about  40  rods  north  of  the  city 
limits,  has  cut  into  the  terraces  and  has  washed  much  gravel  out 
into  its  channel.  This  gravel  covers  the  bottom  of  the  creek,  thus 
obscuring  the  little  water  that  is  in  it  and  giving  rise  to  the  ii..me 
of  the  stream. 

Henry  Schroeder, — Southwest  quarter  of  section  34  (4  N.,  1 
W.),  Randolph  Township.     A  sample  of  limestone  from  this  farm 
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was  tested  at  the  U.  S.  Road  Laboratory,  with  the  results  shown 
in  the  table.  This  is  practically  the  same  rock  that  is  used  all 
over  the  county,  where  roads  are  being  built  of  stone,  and  the 
quantity  is  unlimited. 

ItesulU  of  Physical  Tests  of  Ordovicum  Limestone  from  land  of  Henry  Schroeder, 

Ohio  County. 

Specific  gravity 2.7      French  coefficient  of  wear.     7.3 

Weight  per  cu.  ft (lbs.)  168.4      Hardness 4.7 

Water  absorbed  per  cu.  ft. .  (lbs.)       .46      Toughness 9 

r  1 

Per  cent,  of  wear 5.5      Oementing  value — Dry 15 

Wet 98 

"A  soft  limestone  of  average  toughness  with  a  low  resistance  to  wear, 
but  with  a  good  cementing  value.  Suitable  for  light  traffic  or  as  a  binder 
in  connection  with  harder  material." — Page. 

• 

A  chemical  analysis  of  the  sample,  made  at  the  same  laboratory, 
showed  the  following  results : 

Chemical  Analysis  of  sample  of  Ordovician  Limestone  from  land  of  Henry 

Schroeder,  Ohio  County, 
1  Per  cent. 

Alumina  (AUO.) 73 

Iron  oxide  (Fe^O,)   25 

Lime  (CaO)    53.15 

Magnesia  (MgO)    63 

Phosphoric  acid  (P,Oo) 38 

Insoluble  in  hydrochloric  acid 2.02 

Loss  on  Ignition  41.90 

Total    99.96 


SWITZERLAND  COUNTY. 

Area  in  square  miles 225 

Population  in  1900 '. 11,840 

Miles  of  public  roads 345 

Miles  of  improved  roads 108 

Percentage  of  roads  improved 31.3 

Miles  improved  with  gravel 28 

Miles  improved  with  stone 80 

Average  original  cost  of  gravel  roads  ]>(  r  iiiih* $1,300 

Average  original  cost  of  stone  roads  pt  r  mile $1,800 

Total  original  cost  of  improved  roads V180.400 

Annual  cost  of  repairs  \^v  mile  on  gravel  roads  5  years  ol;! $50 

.average  cost  of  repairs  per  mile  on  stone  roads  5  years  old $70 

Miles  of  improved  roads  huilt  in  1D05 None 
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Miles  of  improved  roads  contracted  for  190G None 

First  improved  roads  built 1851 

Proportion  of  Improved  roads  built  since  1895  (per  cent.) 80 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority L.  J.  Woollen,  County  Auditor 

A  number  of  miles  of  pike  road  have  been  built  in  Switzerland 
County  during  the  past  five  years,  and  the  county  compares  very 
favorably  in  the  amount  of  improved  roads  with  the  other  counties 
of  the  area  under  consideration.  The  extent  of  limestone  available 
for  road-making  is  unlimited.  The  rock  formation  is  in  the  east- 
em  part,  similar  to  that  of  Dearborn  and  Ohio  counties;  in  the 
western  part  higher  formations  appear.  The  surface  is  also  like 
that  of  those  counties,  being  much  dissected  by  valleys.  The  out- 
crops of  rock  are  very  numerous  on  the  hillsides,  while  much  rock 
is  washed  down  into  tJie  stream  beds.  In  the  northern  part,  where 
the  surface  is  more  level  and  less  cut  by  valleys,  the  limestone  does 
not  appear  at  the  surface;  but  it  is  usually  not  over  eight  or  ten 
feet  below. 

There  are  probably  greater  deposits  of  gravel  along  the  Ohio 
River  in  this  county  than  in  any  other  county  of  this  area.  On 
none  of  the  smaller  streams  is  there  found  gravel  worthy  of  men- 
tion, although  many  of  them  contain  loose  stones  of  a  size  varying 
from  one  inch  to  ten  inches  in  diameter.  "No  great  use  has  been 
made  of  tliese  extensive  river  deposits,  and  for  part  of  the  way 
the  "river  road''  itself  has  not  received  the  benefit  of  a  gravel  top. 

At  the  mouth  of  Grant's  Creek,  northwest  quarter  of  section  2Y 
(3  N.,  1  W.),  Posey  Township,  there  is  a  portion  of  terrace  which 
may  contain  gravel.  Its  position  at  the  mouth  of  Grant's  Creek 
vallev  would  indicate  this.     There  are  about  three  acres  in  the  de- 

posit  here. 

Near  the  middle  of  the  west  half  of  the  southwest  quarter  of 
section  30  (2  N.,  1  E.),  Posey  Township,  lies  the  north  end  of 
a  large  tract  of  terrace  gravel.  This  point  is  about  30  rods  west 
of  the  Gibson  house  and  just  west  of  the  mouth  of  a  small  creek. 
The  area  embraces  a  high  terrace,  about  00  f(»ot  above  the  river, 
and  lower  terraces.  The  eastern  limit  is  the  Ohio  River.  The 
western  limit  passes  just  east  of  the  high  rocky  bluffs  running 
south  througli  the  middle  of  section  31  (2  N.,  IE.),  southwest 
through  the  west  lialf  of  section  G  (1  N.,  1  E.),  and  through  the 
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western  part  of  section  7(1  N.,  IE.),  meeting  the  river  about  half 
a  mile  northeast  of  Patriot  This  area  comprises  about  three  sec- 
tions of  land.  The  gravel  may  be  found  at  a  depth  of  from  one 
to  four  feet  It  is  of  good  quality,  and  in  size  ranges  from  one- 
fourth  of  an  inch  to  two  inches  in  diameter.  In  some  places  a  few 
large  stones,  five  to  eight  inches  in  diameter,  occur.  The  gravel 
is  mostly  limestone,  but  a  considerable  portion  is  shale,  greenstone, 
flint,  etc. 

Almira  Abbott. — Section  7  (1  N.,  1  E.),  Posey  Township.  A 
large  gravel  pit  occurs  by  the  roadside  about  one  and  a  half  miles 
northeast  of  Patriot.  About  150x30  yards,  20  feet  deep,  have 
been  removed.  The  gravel  ranges  in  size  from  one-fourth  of  an 
inch  to  two  inches  in  diameter,  and  the  deposit  is  covered  with 
from  two  to  four  feet  of  soil.  Gravel  is  being  hauled  from  this  pit 
for  the  repair  of  the  pike  in  this  vicinity. 

One  of  the  least  improved  parts  of  the  river  road  in  this  county 
lies  directly  over  the  rich  deposit  of  gravel  near  the  Gibson  place. 
Through  sections  25,  36  and  35  (2  N.,  1  W.),  the  roads  have  not 
been  graveled.  The  tract  of  gravel  above  referred  to  averages  at 
least  50  feet  in  depth,  or  what  would  equal  150,000,000  cubic 
yards. 

An  area  two  or  three  miles  south  of  Patriot,  including  parts  of 
sections  30  and  31  (1  N.,  IE.),  and  parts  of  sections  25,  35  and 
36  (2  N.,  1  W.),  as  shown  on  the  map,  does  not  strictly  produce 
gravel,  hut  it  is  underlain  by  gravel  at  a  depth  of  from  12  to  40 
feet  Gravel  bars  occur  along  the  river  in  this  locality,  and  from 
these  it  is  obtained  for  roads  in  the  neighborhood.  At  low  water 
the  gravel  appears  as  a  gently  sloping  beach  rising  from  the  water's 
edge  to  a  width  of  five  to  ten  rods.  The  gravel  contains  many  peb- 
bles of  black  shale  and  greenstone,  some  granite  and  some  lime- 
stone. This  river  gravel  contains  little  cementing  material,  and, 
as  a  rule,  does  not  pack  well  on  roads. 

At  Vevay  the  high  terrace  has  a  width  of  nearly  half  a  mile, 
while  the  lower  terrace  is  much  narrower.  There  is  an  extension 
of  this  ten-ace  for  most  of  the  distance  between  the  mouths  of  In- 
dian and  Plum  creeks.  This  higher  terrace  is  not  overflowed  by 
the  river  in  its  highest  stages.  At  the  west  edge  of  town  there  is 
an  old  gravel  pit  in  the  edge  of  the  terrace,  containing  about  ten 


BOAD  MATEBIALB  OF  SWITZERLAND  COUNTY.  781 

feet  of  silt  and  50  feet  of  gravel.  The  pit  is  not  in  use  now.  In 
size  the  gravel  varies  from  one-fourth  inch  to  two  inches  in  diam- 
eter. 

Amy  Oolay. — South  half  of  section  7(1  N.,  2  W.),  Jefferson 
Township.  A  gravel  pit  in  the  edge  of  the  terrace  just  east  of 
the  mouth  of  Plum  Creek  shows  8  to  10  feet  of  bluff  silt  above  12 
to  15  feet  of  gravel.  The  gravel  is  good,  one-fourth  inch  to  one 
inch  in  diameter.  About  6,000  yards  have  been  removed.  There 
is  an  unlimited  amount  left.  Here,  as  in  some  other  places,  there 
are  cemented  portions.  In  some  places  of  this  exposure  there 
is  a  six-foot  layer  of  sand  between  the  silt  and  the  gravel. 

East  of  Plum  Creek  the  high  terrace  extends  only  about  one- 
fourth  of  a  mile.  From  there  to  Markland  the  river  generally 
keeps  near  the  bluffs.  At  Markland  the  middle  terrace  begins  and 
extends  toward  Florence,  gradually  rising  to  the  height  of  the 
highest  terrace  near  that  town.     It  is  about  half  a  mile  wide. 

Will  Armstrong. — ^Northwest  quarter  of  section  6(1  N.,  1  W.), 
York  Township.  The  only  gravel  pit  obeen'^ed  in  this  neighbor- 
hood has  been  opened  on  this  farm  in  a  field  about  half  a  mile 
below  Florence.  The  pit  is  in  the  edge  of  the  upper  terrace. 
About  15,000  cubic  yards  have  been  excavated.  The  gravel  is 
coarse  and  fine,  with  much  sand.  About  five  miles  of  road  have 
been  graveled  from  this  pit.  It  was  used  on  roads  between  Mark- 
land  and  Florence,  north  of  Markland  and  north  of  Florence.  It 
is  too  sandy  to  make  good  roads.  There  are  about  ten  feet  of  silt 
on  top  of  the  gravel. 

Mr,  5odey.— Parts  of  sections  26  and  35  (2  N.,  1  W.),  Posey 
Township.  A  gravel  pit  is  located  on  the  east  side  of  this  farm, 
about  one-half  mile  from  the  Ohio  River.  It  is  on  the  highest 
terrace,  which  extends  eastward,  embracing  the  larger  part  of  the 
bottom  land  in  this  bend  of  the  river.  The  gravel  is  one-quarter 
of  an  inch  to  an  inch  in  diameter.  This  pit  is  not  used  now, 
owing  to  the  fact  that  the  gravel  became  too  fine  for  road  making, 
and  was  rejected  for  that  purpose. 

Mrs,  Ahhie  North. — Part  of  section  31  (1  N.,  1  E.),  and  part 
of  section  36  (2  !tf.,  1  W.\  Posey  Township.  About  one-fourth 
mile  northeast  of  this  farm  house  a  terrace  boffins,  and,  rapidly 
widening  as  the  blufl^s  retreat  to  the  west,  extends  about  two  miles 
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western  part  of  section  7(1  N.,  IE.),  meeting  the  river  about  half 
a  mile  northeast  of  Patriot  This  area  comprises  about  three  sec- 
tions of  land.  The  gravel  may  be  found  at  a  depth  of  from  one 
to  four  feet  It  is  of  good  quality,  and  in  size  ranges  from  one- 
fourth  of  an  inch  to  two  inches  in  diameter.  In  some  places  a  few 
large  stones,  five  to  eight  inches  in  diameter,  occur.  The  gravel 
is  mostly  limestone,  but  a  considerable  portion  is  shale,  greenstone, 
flint,  etc. 

Almira  Abbott. — Section  7  (1  N.,  1  E.),  Posey  Township.  A 
large  gravel  pit  occurs  by  the  roadside  about  one  and  a  half  miles 
northeast  of  Patriot  About  150x30  yards,  20  feet  deep,  have 
been  removed.  The  gravel  ranges  in  size  from  one-fourth  of  an 
inch  to  two  inches  in  diameter,  and  the  deposit  is  covered  with 
from  two  to  four  feet  of  soil.  Gravel  is  being  hauled  from  this  pit 
for  the  repair  of  the  pike  in  this  vicinity. 

One  of  the  least  improved  parts  of  the  river  road  in  this  county 
lies  directly  over  the  rich  deposit  of  gravel  near  the  Gibson  place. 
Through  sections  25,  36  and  35  (2  N.,  1  W.),  the  roads  have  not 
been  graveled.  The  tract  of  gravel  above  referred  to  averages  at 
least  50  feet  in  depth,  or  what  would  equal  150,000,000  cubic 
yards. 

An  area  two  or  three  miles  south  of  Patriot,  including  parts  of 
sections  30  and  31  (1  N.,  1  E.),  and  parts  of  sections  25,  35  and 
36  (2  N.,  1  W.),  as  shown  on  the  map,  does  not  strictly  produce 
gravel,  but  it  is  underlain  by  gravel  at  a  depth  of  from  12  to  40 
feet  Gravel  bars  occur  along  the  river  in  this  locality,  and  from 
these  it  is  obtained  for  roads  in  the  neighborhood.  At  low  water 
the  gravel  appears  as  a  gently  sloping  beach  rising  from  the  water's 
edge  to  a  width  of  five  to  ten  rods.  The  gravel  contains  many  peb- 
bles of  black  shale  and  greenstone,  some  granite  and  some  lime- 
stone. This  river  gravel  contains  little  cementing  material,  and, 
as  a  rule,  does  not  pack  well  on  roads. 

At  Vevay  the  high  terrace  has  a  width  of  nearly  half  a  mile, 
while  the  lower  terrace  is  much  narrower.  There  is  an  extension 
of  this  ten'ace  for  most  of  the  distance  between  the  mouths  of  In- 
dian and  Plum  creeks.  This  higher  terrace  is  not  overflowed  by 
the  river  in  its  highest  stages.  At  the  west  edge  of  town  there  is 
an  old  gravel  pit  in  the  edge  of  the  terrace,  containing  about  ton 
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feet  of  silt  and  50  feet  of  gravel.  The  pit  is  not  in  use  now.  In 
size  the  gravel  varies  from  one-fourth  inch  to  two  inches  in  diam- 
eter. 

Amy  Oolay. — South  half  of  section  7(1  N.,  2  W.),  Jefferson 
Township.  A  gravel  pit  in  the  edge  of  the  terrace  just  east  of 
the  mouth  of  Plum  Creek  shows  8  to  10  feet  of  bluff  silt  above  12 
to  15  feet  of  gravel.  The  gravel  is  good,  one-fourth  inch  to  one 
inch  in  diameter.  About  6,000  yards  have  been  removed.  There 
is  an  unlimited  amount  left.  Here,  as  in  some  other  places,  there 
are  cemented  portions.  In  some  places  of  this  exposure  there 
is  a  six-foot  layer  of  sand  between  the  silt  and  the  gravel. 

East  of  Plum  Creek  the  high  terrace  extends  only  about  one- 
fourth  of  a  mile.  From  there  to  Markland  the  river  generally 
keeps  near  the  bluffs.  At  Markland  the  middle  terrace  begins  and 
extends  toward  Florence,  gradually  rising  to  the  height  of  the 
highest  terrace  near  that  town.     It  is  about  half  a  mile  vride. 

Will  Armstrong. — ^Northwest  quarter  of  section  6  (1  IST.,  1  W.), 
York  Township.  The  only  gravel  pit  obsen-ed  in  this  neighbor- 
hood has  been  opened  on  this  farm  in  a  field  about  half  a  mile 
below  Florence.  The  pit  is  in  the  edge  of  the  upper  terrace. 
About  15,000  cubic  yards  have  been  excavated.  The  gravel  is 
coarse  and  fine,  with  much  sand.  About  five  miles  of  road  have 
been  graveled  from  this  pit.  It  was  used  on  roads  between  Mark- 
land  and  Florence,  north  of  Markland  and  north  of  Florence.  It 
is  too  sandy  to  make  good  mads.  There  are  about  ten  feet  of  silt 
on  top  of  the  gravel. 

Mr,  Bodey. — Parts  of  sections  26  and  35  (2  N.,  1  W.),  Posey 
Tovmship.  A  gravel  pit  is  located  on  the  east  side  of  this  farm, 
about  one-half  mile  from  the  Ohio  River.  It  is  on  the  highest 
terrace,  which  extends  eastward,  embracing  the  larger  part  of  the 
bottom  land  in  this  bend  of  the  river.  The  gravel  is  one-quarter 
of  an  inch  to  an  inch  in  diameter.  TTiis  pit  is  not  used  now, 
owing  to  the  fact  that  the  gravel  became  too  fine  for  road  making, 
and  was  rejected  for  that  purpc=e. 

Mrs.  Ahhie  North. — Part  of  section  81  (1  X.,  1  E.),  and  part 
of  section  86  (2  N.,  1  W.\  Posey  Township.  About  one-fourth 
mile  northeast  of  thi?  farm  house  a  terrace  begins,  and,  rapidly 
widening  as  the  bluffs  retreat  to  the  west,  extends  about  two  miles 
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southwestward  to  the  neighborhood  of  the  Bodey  farm  and  to  the 
river  on  the  south. 

At  the  mouth  of  Indian  Creek  some  very  coarse  gravel  has  been 
washed  down.  This  would  require  crushing  in  order  to  be  used 
on  roads. 

In  other  parts  of  the  county  there  is  scarcely  enough  gravel  to 
be  worth  mentioning.  A  small  amount  is  obtainable  on  Indian 
Creek,  south  of  Aaron  postoffice.  It  is  used  to  some  extent  in  re- 
pairing roads  in  the  vicinity. 

From  Vevay  to  Bennington  there  is  a  gcJod  pike.  It  was  built 
20  or  30  years  ago  from  rock  gathered  up  near  at  hand.  The  pike 
is  smooth  and  is  kept  in  good  repair  as  occasion  requires.  There 
is  no  place  where  rock  need  be  hauled  over  half  a  mile,  since  lime- 
stone occurs  throughout  all  the  region. 

George  Hotchlriss. — Southeast  quarter  of  section  9  (5  N.,  12 
E.),  Pleasant  Township.  In  this  region  limestone  comes  to  with- 
in four  to  ten  feet  of  the  surface.  Rock  was  quarried  on  this  farm, 
it  being  taken  from  near  the  top  of  the  divide  between  Indian 
and  Indian-Ken  tuck  creeks.  The  rock  is  found  in  beds  of  six 
inches  to  four  feet  thick.  Five  thousand  loads  were  quarried  for 
pike.  Two  hundred  acres  are  easily  available  on  this  farm  and 
the  farms  of  H.  B.  Voris  and  James  S.  Paully. 

Samples  of  rock  from  this  deposit  were  secured  and  sent  to 
Washington,  D.  C,  for  testing  in  the  U.  S.  Road  Laboratory. 
The  results  of  the  physical  tests  were  as  follows: 


Remutls  of  Phifm'aU  Ti'stx  <*f  Siaijam  Lhne^Ume  from  the  land  of  O'eonje 

IloUMi»i<f  SoapriUff  Switzerland  County. 

Specific  gravity 2.7      Frencti  eocfficiout  of  wear.     9.9 

Weiglit  per  cii.  ft (lbs.)   168.4      Hardness 3 

Water  absorbed  per  cu.  ft. .(lbs.)         .8      Toughness 9 

Per  cent,  of  wear 4      Cementing  value — Dry. ...      10 

Wet 20 

•'A  rather  soft  rock,  about  the  average  for  toughness  in  limestone, 
with  fair  resistance  to  wear,  but  rather  low  in  binding  power.  Best  suited 
for  country-road  tratilc." — Page. 

A  chemical  analysis  of  tlie  sample  made  at  the  same  laboratory 
resulted  as  follows: 
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Chemical  Analysis  of  Niagara  Limestone  from  land  of  George  Hotchkiss, 

Soaptnllef  Switzerland  County, 

Per  cent. 

Alumina  (AI3O,)   03 

Iron  oxide  (Fe,0,)  51 

Ume  (CaO)   49.55 

Magnesia  (MgO) 3.46 

Phosplioric  acid  (P,Os) 26 

Insoluble  in  hydrochloric  acid 6.24 

Loss  on  ignition 39.28 

Total   90.93 

"The  insoluble  portion  is  clay." 

Mrs,  S.  F.  Harper, — East  half  of  the  southwest  quarter  of  sec- 
tion 9  (5  ]Sr.,  12  E.),  Pleasant  Township.  A  limestone  quarry  has 
been  opened  and  about  3,000  cubic  yards  have  been  removed.  The 
following  section  is  exposed. 

Section  of  Quarry  on  land  if  Mrs,  S.  F.  Harper. 

Feet.        Inches. 

Soil    6 

Disintegrated  limestone  and  shale 8 

Hard  greenish-purplish  colored  limestone  in  layers  (>  inches 
to  2  feet  thick 12 

The  rock  is  not  largely  fossiliferous,  but  is  fine-grained  and  hard. 
The  outcrop  is  on  the  side  of  a  small  valley  about  30  rods  north- 
west of  the  fann  house,  and  is  e^sy  of  access.  This  rock  has  been 
used  on  a  new  pike  toward  the  north  line  of  die  county.  Eighty 
acres  are  available.  The  upper  part  of  this  rock  is  similar  to  the 
sample  tested  from  the  Hotchkiss  quarry. 

0.  M,  Gopher. — Northwest  quarter  of  section  9  (r»  N.,  12  E.), 
Pleasant  Township.  A- section  of  rock  from  the  top  layer  exposed 
on  this  farm  to  the  formation  outcropping  in  the  middle  part  of 
Mrs.  Harper's  quarry  is  as  follows:  The  upper  layer  is  a  soft- 
medium,  sandy  limestone,  yellowish  in  some  parts;  drab-colored 
in  others.  Below  this  is  a  frial)le  limestone,  somewhat  fossilifer- 
ous, gray  colored,  rather  coarse  texture,  cracking  on  exposure  to 
sun  and  weather.  This  laver  is  similar  to  that  from  which  the 
sample  from  the  TT(»tclikiss  fann  was  taken.  Eelow  this  is  a  fine- 
grained, blue-purple  limestone  similar  to  the  rock  at  the  base  of  the 
Harper  quarry. 

About  the  middle  of  section  11  (5  X.,  12  E.),  where  a  small 
valley  crosses  the  road,  the  interbedded  thin  limestone  and  soft 
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shale  outcrop.  x\l80  in  the  bed  of  a  branch  of  Bear  Creek,  which 
crosses  the  pike  at  a  point  about  half  way  between  the  church  and 
Mr.  Cooper^s  place,  the  same  shale-limestone  formation  appears. 
This  is  the  same  as  most  of  the  upper  formation  of  Ohio  County. 
It  is  probably  the  Lorraine  formation.  It  seems  to  be  not  far  be- 
low the  thick-bedded  limestone  of  the  quarries  just  described. 

In  the  region  of  Aaron  postoffice  is  a  flat  "divide,"  where  rock 
does  not  appear  at  the  surface.  About  half  a  mile  southeast  of 
Aaron,  where  the  road  branches,  rock  outcrops  on  the  hillside  and 
in  the  bed  of  a  small  valley.  This  could  be  quarried,  with  one  to 
three  feet  of  stripping,  over  a  large  area. 

Harry  Blodget. — ^East  half  of  northwest  quarter  of  section  3(3 
N.y  3  W.),  Cotton  Township.  On  this  farm,  in  making  a  cistern 
12  feet  deep,  rock  was  penetrated  several  feet  This  was  on  the 
level  highland  divide  between  the  valleys  of  Laughery  Creek  and 
the  Ohio  Eiver.  Across  the  road  from  this  place  rock  waa  struck 
in  a  well  at  a  depth  of  12  feet  The  divide  here  is  about  three- 
fourths  of  a  mile  wide. 

About  40  rods  east  of  Fairview,  near  the  head  of  Sugar  Branch, 
and  on  the  hill  between  the  creek  and  the  village,  rock  crops  out  in 
the  road.  One  to  two  acres  could  be  laid  bare  with  one  to  three 
feet  of  stripping.  Much  could  be  obtained  with  one  to  four  feet 
of  stripping. 

From  Fairview  to  East  Enterprise  many  small  valleys  cut  the 
road  and  rock  outcrops  on  the  sides  of  all  these  valleys. 

The  road  from  Soapville  to  East  Enterprise  is  not  improved, 
though  it  is  a  much  traveled  road.  From  East  Enterprise  a  good 
pike  leads  to  Patriot  by  way  of  Quercus  Grove. 

Rock  for  the  East  Enterprise  end  of  this  pike  was  obtained  from 
the  Dunning  farm  east  of  town.  On  the  upland  level  rock  is  from 
10  to  15  feet  below  the  surface  and  crops  out  in  many  valleys. 

Oeorge  W,  Oaks. — ^Northwest  quarter  of  section  1(3  N.,  2  W.), 
Cotton  Township.  Rock  is  obtainable  in  considerable  quantities 
on  this  farm. 

Around  Quercus  Grove  the  limestone  is  near  the  surface.  A 
cistern  dug  about  one  mile  southeast  of  the  village  penetrated  rock 
at  a  depth  of  eight  feet  It  is  thus  seen  that  even  in  this  most  level 
part  of  the  county  the  rock  is  not  too  far  below  the  surface  for 
quarrying. 
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From  Quercus  Grove  to  Patriot  there  are  some  parts  of  the  road 
where  the  pike  has  been  made  on  one  side  of  the  highway,  space 
having  been  left  for  a  dirt  road.  This  arrangement  is  not  con- 
ducive to  the  maintenance  of  the  best  conditions  on  the  pike,  since 
the  loose  clay  of  the  road  is  much  washed  from  the  hillsides  down 
upon  the  pike  in  its  lower  parts.  A  covering  of  mud  two  to 
six  inches  deep  is  thus  frequently  found  upon  these  lower  parts 
after  every  hard  rain. 

Samuel  Locke, — Part  of  the  southeast  quarter  of  section  14  (2 
N.,  3  W.),  Jefferson  Township.  A  sample  was  taken  from  the 
hillside  on  this  lot  in  the  rear  of  Vevay  and  tested  at  the  Road 
Laboratory  at  Washington,  D.  C.  It  is  practically  the  same  kind 
as  is  obtainable  in  all  parts  of  the  county.  The  results  of  the 
physical  tests  were  as  follows : 

Rendts  of  Phyttical  Tests  of  Ordovician  Limestone  from  land  of  Samuel  Tx/ck^, 

Vevay,  Switzerland  County* 

Specific  grravity 2.7      French  coefficient  of  wear.  7.5 

Weight  per  eu.  ft (lbs.)   168.4      Hardness 4 

Water  absorbed  per  cu.  ft.. (lbs.)       .57      Toughness 8 

Per  cent,  of  wear 5.4      Cementing  value — Dry 25 

Wet 4« 

"Somewhat  above  the  average  in  hardness  for  limestone,  but  below 
in  toughness  and  resistance  to  wear;  cementing  value  good.  Best  suited 
for  light  highway  and  country-road  traffic." — Page. 

A  chemical  analysis  of  the  sample  made  at  the  same  laboratory 
resulted  as  follows: 


Chemical  Analysis  of  Ordovician  Limestone  from  land  of  Samufl  jAx-ke^ 

Vevay f  Switzerland  County. 

Per  cent. 

Alumina  (AlaO,)   33 

Iron  oxide  (Fe-O,)  25 

Lime  (CaO)  54.50 

Magnesia  (MgO)  Trace 

Phosphoric  acid  (P,0,) G2 

Insoluble  in  hydrochloric  acid 2.28 

Loss  on  ignition 42.14 

Total    100.12 


*For  standard  of  comparison  see  p.  79. 
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JEFFERSOK  COUNTY. 

Area  in  square  miles 362 

Population  in  1900 22,913 

Miles  of  public  road 790 

Miles  of  improved  road 107.3* 

Percentage  of  roads  improved 13.6 

Miles  improved  with  gravel None 

Miles  improved  with  crushed  stone 107.3 

Average  original  cost  per  mile  of  toll  roads  purchased $2,075 

Average  original  cost  per  mile  of  stone  roads  built $1,282 

Total  original  cost  of  improved  roads $177,363 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $50 

Miles  of  improved  roads  built  in  1905 None 

Miles  of  improved  roads  contracted  for  1906 None 

First  free  Improved  roads  built 1897 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority. .G.  F.  Crozier,  County  Auditor 


*Of  these,  64.71  miles  were  formerly  toll  roads  which  have  been  purchased  by  the 
county,  wlille  S2.62  miles  have  been  built  under  the  present  laws. 

The  greater  part  of  Jefferson  County  has  rock  easily  accessible 
for  road  making,  while  the  gravel  is  confined  mainly  to  the  ter- 
races on  the  Ohio  River.  From  the  southwest  part  of  Switzerland 
County  a  broad  gravel  terrace  enters  this  county  and  extends  as 
far  as  the  town  of  Brooksburg.  Many  of  the  streams  have  more  or 
less  coarse  limestone  gravel,  1  incli  to  6  or  8  inches  in  diameter. 
This  has'  been  used  to  a  considerable  extent,  but  crushed  rock  is 
now  coming  to  be  generally  used  for  pike  building.  There  is  a 
very  small  amount  of  flint  and  iron  oxide  gravel  washed  up  by 
the  freshets  on  the  small  streams  in  the  northern  and  western 
parts  of  the  county.  It  comes  from  the  soil  covering  this  region. 
This  makes  a  good  top  dressing  for  roads,  but  since  it  is  so  lim- 
ited in  amount  it  is  not  to  be  depended  upon,  except  for  some 
slight  repairs  where  it  can  be  conveniently  used.  The  flinty  gravel 
does  not  pack  and  is  unusually  hard  for  horses'  feet.  No  definite 
location  of  these  gravel  beds  is  practicable,  but  many  creeks  in 
Lancaster  Township  have  beds  of  gravel  from  5  to  50  square  rods 
in  area. 

Jefferson  County  owns  no  stone  crushers,  nor  are  any  owned  by 
any  township  therein.  Several  crushers  are  owned  by  private 
parties.  Much  of  tlie  rock  used  on  pikes  is  broken  by  hand.  Sev- 
eral old  toll  roads  have  been  bought  by  the  county.     Madison 
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Township  has  more  pikes  than  any  other  township  in  the  county, 
since  most  of  the  pikes  in  the  county  lead  to  Madison.  There  are 
many  poor  roads,  but  the  prospects  are  encouraging  for  greater 
improvement. 

S.  F.  Lam6.— Section  21  (3  N.,  12  E.),  Craig  Township, 
Switzerland  County.  A  small  stream  coming  from  the  highlands 
of  Switzerland  County  cuts  the  higli  terrace  in  the  southwest 
corner  of  that  county  and  enters  the  Ohio  River  al>out  half  a 
mile  east  of  the  boundary  between  the  counties  of  Switzerland 
and  Jefferson.  On  the  banks  of  this  stream  gravel  is  exposed  in 
several  places  for  about  a  mile.  Some  has  been  used  from  this 
farm. 

/.  A.  Phillips, — Northeast  quarter  of  section  21  (3  N.,  12  E.), 
Craig  Townshi]),  Switzerland  County.  This  adjoins  the  Lamb 
farm  and  has  gravel  of  the  same  kind  a.s  is  there  found.  Some 
of  the  gravel  from  these  farms  lias  been  used  on  tlie  road  l)etween 
Lamb  and  Rr<X)ksburg.  It  does  not  ])ack  well  since  there  is  mucli 
sand  contained  therein. 

The  road  from  Lamb  b)  IJrookaburg  lies  through  a  region  where 
gravel  and  r(X*k  are  abundant,  but  it  has  received  very  little  im- 
provement. For  much  of  the  way  from  Lamb  to  Brooksburg  the 
river's  edge  is  bordered  with  gravel,  while  the  terrace  is  covered 
with  10  to  20  feet  of  silt. 

On  the  TMcHay  farm,  northeast  quarter  of  section  12  (3  N.,  11 
E.),  Milton  Township,  about  20  rods  south  of  the  mouth  of 
Indian-Tventuck  Creek,  occurs  a  prominent  exposure  of  gravel  in 
a  terrace  about  45  foot  hiG:h.  The  top  10  feet  is  silt,  the  rest  is 
gravel.  This  slopes  grndually  to  the  river's  edge  a  distance  of 
some  12  rods.  The  gi-avol  is  W  inch  to  3  inches  in  diameter. 
The  amount  exposed  decreases  toward-^  Lnnib.  Behnv  Brooksburg 
coarse  gravel  lines  the  river  edge  fnr  about  ITj  miles.  It  is  hanknl 
from  here  to  re])jnr  roads  near  Brooksburg. 

From  the  west  side  of  the  n«irtliwest  (juartor  of  section  5  (3  N., 
11  E.),  to  the  southeast  corner  of  s(H*tion  33  (4  iS^.,  11  E.),  the 
river  is  edged  2  to  10  n  ds  wide  with  the  coarse  limestone  gi'avel 
that  has  been  washed  out  of  the  rocky  banks.  This  gravel  is 
used  on  the  streets  of  ^fadison,  the  larger  pieces  being  broken  up 
with  hammers  as  it  is  a])plied. 

Not  much  gravel   occurs   between    Brooksburg   and   Madison. 
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Some  coarse  gravel  is  washed  out  by  swift  streams  emptying  into 
the  Ohio  River.  At  Madison  the  terrace  begins  near  the  east 
end  of  town  and  extends  to  the  mouth  of  Clifty  Creek.  The  city 
is  built  largely  on  the  upper  terrace,  where  gravel  oomes  to  within 
6  or  7  feet  of  the  surface. 

From  Madison  to  Marble  Hill  several  deposits  of  gravel  occur. 
Many  intermittent  streams  bring  down  coarse  limestone  gravel 
from  the  neighboring  hills.  At  Hanover  Landing  there  is  a  strip 
of  gravel  extending  half  a  mile  or  so  along  the  edge  of  the  Ohio 
River.  This  has  been  tried  on  the  hill  roads,  but  is  found  to  be 
very  unserviceable  on  account  of  the  ease  with  which  it  is  washed 
off  by  the  rains, 

No  gravel  occurs  from  Hanover  Landing  to  Plow  Handle  Point 
In  the  northwest  quarter  of  section  32  (2  N.,  10  E.),  Saluda 
Township,  the  high  terrace  b^ns,  rapidly  widening  to  about 
40  rods,  and  extends  for  about  3  miles  at  a  distance  from  the  river 
of  about  y^  mile.  Below  this  the  middle  terrace  extends  some 
20  rods  toward  the  river.  The  lowest  terrace  reaches  to  the 
river  some  30  rods  farther. 

Gravel  may  be  found  outcropping  along  the  edge  of  the  high 
terrace.    On  the  F.  M.  Lee  farm  a  large  pit  has  been  opened. 

A.  D.  Harrell, — Southeast  quarter  of  section  7  (2  N.,  9  E.), 
Saluda  Township.  This  farm  lies  near  the  south  end  of  the  ter- 
race and  a  small  pit  has  been  opened  for  repairing  the  road  in  the 
vicinity. 

From  Saluda  Creek  southward  to  about  1  mile  north  of  Beth- 
lehem the  river  keeps  near  the  bluffs  and  there  is  no  terrace 
gravel. 

The  whole  length  of  the  river  boundary  of  this  county  is  marked 
by  steep  limestone  bluffs,  some  400  feet  high.  In  order  to  reach 
the  higher  level  of  country,  advantage  is  taken  of  the  little  valleys 
which  cut  through  to  the  river  level.  In  some  places  the  wagon 
road  has  been  cut  along  the  face  of  the  bluffs,  rising  with  a  slope 
of  16  to  24  inches  to  the  rod. 

The  Madison-Hanover  pike,  seven  miles  long,  has  a  very  easy 
ascent  to  the  top  of  the  bluffs,  and  the  roadway  is  very  smooth. 
This  pike  has  been  in  use  for  some  40  years,  and  a  great  amount 
of  travel  passes  over  it.    It  is  in  very  good  condition. 

Stephen  Levns. — South  half  of  the  southwest  quarter  of  section 
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13  (8  N.,  0  E.),  Hanover  Township.  Here  is  a  limestone  quarry 
about  1  mile  south  of  Hanover,  near  the  roadside.  Two  miles  of 
pike  were  built  from  this  quarry  five  years  ago.  The  pike  was 
built  lai^ely  from  a  soft  sandy  limestone  layer  found  near  the  top. 
The  material  is  so  soft  that  it  easily  grinds  up  into  dust  and  sand. 
When  wet,  this  forms  a  layer  2  to  3  inches  thick  of  mortar-like 
mud.  Other  layers  of  this  quarry  are  of  a  hard,  fine-grained  rock 
that  would  furnish  a  road  metal  far  superior  to  the  kind  used. 

Section  on  land  of  Stephen  Lems. 

Feet.        JncheM. 

1.  Soil   3  to  8 

2.  Limestone  in  3  to  12-inch  layers,  firm,  hard,  contain- 

ing crystals  of  calcite  thinly  scattered  throughout  5 

3.  Limestone,   similar  to  the   above  except   containing 

some  sand 6 

4.  Limestone  in  6  to  24-inch  layers,  buff  colored,  very 

sandy   9 

5.  Limestone,  thick-bedded  in  2  to  24-inch  layers,  grayish 

blue  in  color,  a  little  sandy 0 

No.  2  of  the  section  contains  few  fossils  and  at  the  junction 
of  this  stratum  with  the  next  lower  has  the  peculiar  dove-tail 
structure  sometimes  noticed.  Stratum  No.  4  contains  intervening 
layers  largely  made  up  of  chert  nodules,  which  extend  also  into  the 
layers  of  limestone.  The  limestone  contains  crystals  of  calcite, 
varies  much  in  texture,  some  layers  being  soft  enough  to  pulverize 
easily,  some  being  very  firm.  The  few  fossils  are  mainly  corals. 
The  upper  layers  of  stratum  No.  5  contain  some  chert  Some  of 
the  layers  are  separated  by  tlie  rough  dove-tail  structure,  the  frac- 
ture frequently  showing  a  peculiar  pearly  lustre. 

Samples  of  rock  from  this  deposit  were  secured  and  sent  to 
Washington,  D.  C,  for  testing  in  the  U.  S.  Eoad  Laboratory.  The 
results  of  the  physical  tests  were  as  follows : 

Results  of  Physical  Tents  of  Deronian  Limestone  from  Ixind  of  Stephen  Ijeuis, 

Hanover,  Jefferson  County* 

Specific  gravity 2.5       French  coefficient  of  wear.     3.2 

Weight  per  cii.  ft (lbs.)      159      Hardness — 16 

Water  absorbed  per  cu.  ft.. (lbs.)     3.58      Toughness 7 

Per  cent,  of  wear 12.3       Cementing  value — Diy . ...      23 

Wet....      42 

**A  very  soft  linu'stonc,  below  the  average  in  toughness  and  very  low 
in  resistance  to  wear:  c(»raenting  value  good.  Best  suited  for  country-road 
traffic."— Page. 


"For  standnrl  of  comparison  see  p.  79. 
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A  chemical  analysis  of  the  samples,  made  at  the  same  laboratory, 
resulted  as  follows : 

Chemical  /Uudysia  of  DevonUiu  Limestone  from  Land  of  Stephen  Letvis, 

Hanover,  Jefferson  County. 

Per  cent. 

Alumina  (A1,0.)   59 

Iron  oxide  (Fe...Os) 51 

Ume  (CaO)  30.00 

Magnesia  (MgO) 19.15 

Phosphoric  acid  (V^OJ) Trace 

Insoluble  in  hydrochloric  acid 5.13 

Ix)S8  on  ignition 44.37 

Total    99.75 

Saluda  Township  had  no  pike  up  to  the  year  1905,  but  in  the 
fall  of  this  year  26  miles  were  voted  to  he  constructed,  some  of 
the  strongest  opponents  several  years  ago  being  now  the  most  en- 
thusiastic in  favor  of  the  preposition.  While  most  of  the  town- 
ship is  easily  supplied  with  rock,  there  are  some  parts  little  cut 
by  valleys,  and  here  the  rock  lies  at  10  to  30  feet  below  die  sur- 
face. 

Andrew  Berry. — Southeast  quarter  of  section  8  (2  X.,  9  E.), 
Saluda  Township.  Where  a  small  ravine  crosses  the  road  just 
west  of  this  farm  house  there  is  an  outcrop  of  black  shale,  under 
which  is  a  sandy  limestone.  Tliis  stone  crops  out  at  several  places 
along  the  road  as  far  north  as  Edward  Berry's  place.  Several 
acres  lie  with  only  a  few  inches  of  soil  on  top  of  the  rock.  Lime- 
stone caves  are  frequent  in  the  vicinity.  On  the  Tlines  Hardy 
farm,  southwest  quarter  of  section  8  (2  N.,  9  E.),  there  is  also 
rock  existing  under  similar  conditions. 

On  a  small  creek  north  of  the  Berry  place  sandv  limestone  crops 
out  9  to  15  feet  above  the  creek  bed.  Below  this  is  about  two 
feet  of  very  firm  limestone,  then  six  or  seven  feet  of  friable  lime- 
stone, with  numerous  fossils.  Between  this  place  and  the  Corie 
farm  several  outcrops  of  black  shale  a]ipear  along  the  road. 

James  Corie. — Southwest  quarter  of  section  20  (3  N".,  0  E.), 
Republican  Township.  Limestone  outcrops  in  a  small  run  by  the 
road  about  40  rods  north  of  the  north  line  of  Saluda  TowTiship. 
Shale  lies  above  and  crops  out  on  the  hillside. 

In  the  southeast  comer  of  the  northwest  quarter  of  section  20 
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(3  N.,  9  E.),  Kepublican  Township,  where  the  Swanville-Hanover 
pike  crosses  a  small  creek,  limestone  crops  out  in  the  creek  bed  and 
for  15  feet  above.  The  stone  is  similar  to  the  Hotchkiss  sample. 
The  sandy  layer  does  not  here  appear  beneath  the  shale.  Five 
to  ten  acres  along  this  valley  could  be  obtained  with  not  more  than 
four  feet  of  stripping,  while  much  lies  uncovered. 

Henry  Hensler. — Part  of  the  southeast  quarter  of  section  32 
(4  N.,  9  E.),  Republican  Township.  About  six  miles  of  pike 
east  and  west  of  Kent  were  made  from  a  quarry  opened  on  the 
banks  of  Little  Creek,  20  rods  north  of  Kent  This  is  a  sandy 
limestone  ledge  16  feet  high,  underlain  by  fine-grained  limestone. 
No  shale  appears.  There  is  about  two  feet  of  soil  on  top.  The 
pike  was  made  from  the  softer  sandy  layer.  The  surface  of  the 
road  is  moderately  even,  but  has  a  considerable  amount  of  pulver- 
ized material  on  top. 

The  west  end  of  the  Kent  pike  was  built  of  crushed  rock  and 
covered  with  creek  gravel.  This  has  a  smooth  top  with  little  dust. 
Eock  for  this  part  of  the  Kent  pike  came  partly  from  Pleak's 
quarry  and  partly  from  Davis's  quarry.  It  is  a  fine-grained,  hard 
limestone,  and  makes  a  fine  road. 

Robert  Dunlap, — Southeast  quarter  of  section  35  (4  N.,  9  E.), 
Madison  Township.  Rock  outcrops  on  Ramsey  Creek,  which  here 
crosses  the  j)ike.  The  rock  is  so  situated  as  to  be  easily  quarried. 
From  here  down  to  Big  Creek  rock  may  be  found  along  the 
stream. 

J,  B,  Milligan. — Northeast  quarter  of  section  16  (3  N.,  9  E.), 
Hanover  Township.  Limestone  crops  out  by  the  road.  Rock 
was  obtained  here  for  two  miles  of  pike.  It  is  a  shaly,  fossil- 
iferous  limestone  above,  and  a  hard  gray  limestone  below.  Two 
or  three  acres  would  be  available  wuth  considerable  stripping. 

J,  A,  Slider, — Northwest  quarter  of  section  16  (3  N.,  9  E.), 
Hanover  Township.  A  limestoiio  cliff  20  feet  above  the  creek  bed 
has  been  used  to  repair  roads  in  the  vicinity.  The  rock  is  a  dark 
gray, -hard,  fossiliferous  limestone.  Several  acres  would  be  avail- 
able with  one  to  four  feet  of  stripping.  R<3ck  from  this  neighbor- 
hood was  used  on  the  pike  running  south  from  the  Ilanover-Swan- 
ville  pike.  It  is  wearing  only  fairly  well,  being  easily  crushed 
into  dust.     It  w^as  built  four  yeai^s  ago. 
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Tho  Hanover-Swanville  piko  was  built  of  creek  gravel.  It  has 
been  made  40  years.  There  being  no  rock  bottom,  the  road  is 
easily  cut  through  in  times  of  much  rain  or  when  frost  is  com- 
ing out 

In  the  western  part  of  Graham  Township  limestone  is  rather 
difficult  to  secure  and  the  black  shale  is  used  to  some  extent. 
Twenty-six  miles  of  pike  are  to  be  built  in  this  township,  and  for 
its  entire  length  rock  can  be  obtained  within  a  distance  of  one 
mile. 

The  road  from  North  Madison  to  Wirt  is  made  of  creek  gravel, 
and,  in  some  places,  of  gravel  over  broken  stone.  It  wears  up  to 
one  or  two  inches  of  loose  material  in  a  dry  time,  and  is  not  a 
smooth  road  to  travel. 

In  sections  16,  17,  20,  21  (4  N.,  10  E.),  Madison  Township, 
and  other  places  in  the  vicinity,  where  branches  of  Clifty  Creek 
reach  back  into  the  level  upland,  limestone  can  usually  be  dis- 
covered in  the  creek  beds. 

On  Herbert's  Creek,  where  the  Deputy  pike  crosses,  there  is  a 
rock  outcrcp.  Gravel  is  washed  up  in  the  bed  of  the  creek  into 
bars  containing  25  to  500  square  yards.  This  gravel  consists  of 
limestone  50  per  cent,  in  pieces  three  to  six  inches  in  diameter, 
and  50  per  cent  chert  and  limestone,  one-half  to  two  inches  in 
diameter.  From  Clifty  Creek  to  Herbert's  Creek  are  some  places 
where  the  flint  gravel  top  dressing  is  well  packed  and  smooth. 
This  occurs  mainly  in  places  where  the  shade  of  trees  prevents  the 
ground  from  becoming  dried  out  entirely. 

At  Wirt,  limestone  outcrops  on  the  banks  of  Herbert's  Creek,  30 
or  more  feot  above  the  creek  bed.  Rock  underlies  the  level  coun- 
try here  at  10  to  15  feet  below  the  surface.  Herbert's  Creek, 
which  runs  through  Wirt,  has  considerable  flint  gravel,  both  in 
the  channel  and  in  a  low  terrace,  just  below  the  wagon  bridge. 

Joseph  Fisher. — ^West  half  of  the  southwest  quarter  of  section 
17  (4  N.,  9  E.),  Smyrna  Township.  Mr.  Fisher  has  several 
places  on  his  farm  where  rock  can  be  conveniently  obtained.  One 
of  these  produces  hydraulic  limestone.  A  blue  limestone,  suitable 
for  pikes,  has  been  used  to  repair  the  gravel  pikes  near  by. 

Frank  Law, — Northeast  quarter  of  section  14  (4  N.,  8  E.), 
Graham  Township.     On  the  north  side  of  the  road  west  of  Big 
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Creek,  where  the  road  crosses,  and  about  a  mile  northeast  of  Gra- 
ham, there  is  an  outcrop  of  very  hard,  fine-grained  limestone,  in 
beds  one  to  two  feet  thick.  Tt  is  an  excellent  stone,  and  has  been 
used  for  building  purposes  to  some  extent. 

David  Robertson.— SovithesLSt  quarter  of  section  8  (4  N.,  8  E.), 
Ghraham  Township.  At  the  edge  of  the  village  of  Deputy  is  a 
limestone  quarry  from  which  rock  has  been  taken  for  many  years. 
It  is  located  in  the  bank  of  Lewis  Creek,  and  the  rock  rises  to  20 
feet  above  the  creek  bed.  It  is  a  hard,  gray-blue,  fine-grained 
limestone,  containing  few  fossils.  Ten  to  20  acres  are  available 
with  one  to  three  feet  of  stripping.  The  face  of  the  quarry  is 
about  ten  feet  high.  The  layer  from  which  the  sample  was  taken 
is  about  four  feet  thick.  Other  layers  are  not  quite  so  hard. 
Samples  from  the  (juarry  were  tested  in  the  TJ.  S.  Road  Lab- 
oratory with  the  following  results: 

Refvltf  of  Physical  Tests  of  Devonian  Limestone  from  land  of  David  Robertson, 

Deputy,  Jefferson  County* 

Specific  gravity 2.7      French  coefflcleut  of  wear.  8.5 

Weight  per  cu.  ft (lbs.)  168.4      Hardness —..3 

Water  absorbed  per  cu.  ft. .(lbs.)       .43      Toughness 7 

Per  cent,  of  wear 4.7      Cementing  value — Dry 53 

Wet 81 


«( 


*A  rather  soft  limestone  and  1h»1ow  the  average  in  toughness;  about 
the  average  In  resistance  to  wear,  with  good  cementing  value.  Best 
suited  to  country-road  t raffle." — I'age. 

A  chemical  analysis  of  the  sample  was  made  at  the  same  lab- 
oratory, which  resulted  as  follows: 

Cfwmiral  Analysis  of  Deroniun  lJmestoi\c  from  tfte  land  of  David  Robertson, 

Dfputy,  Jfffh-son  Ooimty. 

Per  cent. 

Alumina  (Al^O.)   1.40 

Iron  oxide  (FOjOj) 23 

IJme  (CaO)   31.90 

Magnesia  (MgO)    15.18 

Phosphoric  acid  (IVOj) 25 

Insoluble  in  hydrocliloric  acid 7.88 

IjOss  on  ignition 42.7.'> 

Total    99.50 

*For  Btandard  of  comparison  see  p.  79. 
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The  pike  from  North  Madison  to  Deputy  is  mainly  of  flint 
gravel.  On  Mr.  Joseph  Fisher's  place  are  gravel  bars  in  Big 
Creek;  comprising  800  to  1,000  loads.  The  gravel  is  one-fourth 
to  two  inches  in  diameter. 

Lancaster  Township  is  well  supplied  with  rock,  which  can  bo 
obtained  on  Big  Creek  and  all  its  branches.  In  the  northeast 
part  of  the  township  there  are  two  or  three  sections  without  ex- 
posure of  rock. 

Section  at  Lancaster  Flour  Milh,  south  half  of  southeast  qtiarter  of  section  SS 

(5  N.,  9  E.),  Lancoftier  Towmhip. 

Feet.        Inches. 

1.  Limestone      brownish-gray,      liard,      fine-grained, 

weathering   or   disintegrating   into    cavernous 
structure    12  to  14 

2.  Limestone  blue-gray,  hard,  fine-grained,  somewhat 

thin  bedded  (3  to  12  inches) 8 

3.  Limestone,   light  gray,   without   chert,    but   other- 

wise like  No.  2 2  G 

4.  Limestone,  variegated,  greenish-yellowish,  gi-ayish, 

pearly  lustre  on  fresh  fracture,  fine-grained. ...  5 

Strata  JSos.  2  and  3  are  more  easily  eroded,  so  that  the  massive 
bed  above  forms  an  overhanging  cliff.  Stratum  No.  2  contains 
much  chert  arranged  in  layers  more  or  less  regularly  between  the 
layers  of  limestrme,  sometimes  embedded  in  a  layer  of  limestone, 
sometimes  forming  a  distinct  layer  by  itself,  one  to  two  inches 
thick.  The  layer  two  feet  from  the  bottom  is  about  three  inches 
thick  and  is  very  persistent  along  the  exposure. 

No.  4  is  harder  than  No.  3,  somewhat  shaly  in  arrangement 
and  fracture,  slightly  arenaceous. 

The  above  section  gives  the  lower  30  feet  of  the  rock  through 
which  Big  Creek  cuts.  In  many  places  the  cherty  upper  layer  has 
disintegrated,  leaving  a  brownish  red  soil,  containing  many  cherty 
fragments,  which,  being  washed  out  by  rains,  are  collected  in  the 
stream  chaimels. 

From  Lancaster  to  Wirt  rock  is  found  in  the  valleys  of  al.  the 
streams. 

Along  the  north  line  of  the  county  from  the  middle  of  section 
6  (5  N.,  10  E.),  to  the  middle  of  section  3  (5  N.,  9  E.),  rock  is 
exposed. 
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Monroe  Township  has  rock  in  abundance  along  all  the  larger 
streams.  Big  Creek  forms  a  gorge-like  valley  with  rocky  sides 
rising  30  to  40  feet  above  the  creek  bed.  Also  in  the  branches 
of  Middle  Fork  and  of  West  Fork  of  Indian-Kentuck  Creek,  rock 
is  available.  On  the  divide  between  these  streams  the  soil  lies 
at  a  depth  too  great  for  quarrying,  but  rock  on  any  of  the  creek 
branches  may  be  found  within  easy  hauling  distance. 

James  Denny, — Northwest  quarter  of  section  23  (5  N.,  10  E.), 
Monroe  Township.  About  half  a  mile  north  of  Belleview  school 
house  and  church  a  little  run  crosses  the  road.  Here  rock  is  ex- 
posed, while  on  top  of  the  hill  where  the  house  stands  rock  is 
within  eight  feet  of  the  surface. 

The  Michigan  road  runs  in  a  northerly  direction  from  Madison 
towards  Bi-yantsburg,  ten  miles.  It  has  been  built  forty  years  or 
more  and  is  made  of  broken  stone,  obtained  largely  from  Indian- 
Kentuck  Creek.  The  road  lies  along  the  divide  between  Indian- 
Kentuck  and  Big  creeks.  Throughout  its  length  rock  is  not  ex- 
posed at  the  surface  for  a  distance  of  a  mile  or  more  on  each  side. 
Part  of  the  way  it  is  topped  with  flint  gravel.  The  surface  is 
moderately  smooth  and  solid,  but  is  not  kept  in  very  good  repair. 

From  Brooksburg  to  Manville  along  Indian-Kentuck  Creek  for 
about  two  miles  the  road  is  to  some  extent  bedded  with  broken 
rock,  but  it  is  a  very  rough  road,  as  the  rock  is  applied  too  thinly 
and  in  too  large  pieces.  The  rest  of  (he  way  it  has  little  or  no 
improvement  There  is  some  gravel  in  this  creek.  A  bar  ap- 
pears in  the  southwestern  quarter  of  section  24  (4  N.,  11  E.), 
comprising  half  an  acre  two  feet  deej).  This  gravel  is  a  mixture 
of  fine  and  coarse  liniestunc  and  flint,  varying  from  one-fourth  to 
five  inches  in  dianieler.  Some  has  been  used  on  the  road  nearby, 
and  it  makes  a  solid  bed  Avith  smooth  surface. 

lAicy  Sinkhorn. —  Xorthetist  quarter  of  section  22  (4  N.,  11 
E.),  Milton  Township.  Gravel  appears  on  the  bank  of  the  Indian- 
Kentuck  Creek  bv  the  side  of  the  road.  There  is  about  four  feet 
of  silt  on  top.  The  gravel  is  moderately  coarse,  being  one  to 
two  inches  in  diameter,  with  some  soil  intermingled. 

At  Manville  there  is  much  gravel  in  the  creeks  just  above  the 
bridges,  in  all  probnhility  an  acre,  one  to  two  feet  deep.  It 
varies  in  sii-^^e  frcmi  sand  to  honlders  three  to  six  inches  in  diameter. 
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but  is  mostly  of  one  to  three  inches  in  diameter.  It  is  made  up 
largely  of  limestone.  This  is  used  on  roads  in  the  vicinity  and 
makes  a  good  surface.  Farther  up  the  streams  the  gravel  becomes 
coarser  and  more  abundant. 

A  large  area  south  of  Canaan  is  high  level  country  and  the  roads 
are  unimproved.  Rock  would  have  to  be  hauled  two  to  three 
miles  for  some  of  the  roads.  Other  parts  of  Shelby  Township  lie 
within  easier  access  to  limestone  outcrops. 

The  Canaan-Madison  pike,  eight  miles  long,  has  been  built 
eight  years.  It  is  made  of  broken  stone  and  topped  with  creek 
gravel.  This  gravel,  largely  of  limestone  with  some  flint,  forms 
a  smooth,  hard  surface,  that  does  not  easily  wear  into  dust 

Agnes  Vaughan, — Northwest  quarter  of  section  28  (4  N.,  10 
E.),  Madison  Township.  Limestone  crops  out  at  the  head  of  a 
small  valley  near  the  house.  This  level  is  probably  80  feet  lower 
than  the  railway  station  at  North  Madison,  and  is  the  nearest  out- 
crop on  a  direct  west  line  from  North  Madison.  This  is  a  firm, 
gray  limestone.  About  30  feet  lower,  farther  down  the  valley,  is 
another  outcrop.  This  is  of  a  somewhat  sandy  limestone,  which 
resembles  one  of  the  strata  at  the  Lewis  quarry. 

Richard  Johnson, — ^Northwest  quarter  of  section  28  (4  N.,  10 
E.),  Madison  Township.  The  sample  was  obtained  from  a  hard, 
fine-grained>  thin-bedded  layer,  forming  the  upper  ledge  of  a  small 
waterfall  in  a  branch  of  Clifty  Creek.  Below  this  layer  were 
about  eight  feet  of  soft  clay  and  clayey  limestone.  This  is  prob- 
ably the  lower  part  of  the  Niagara  formation.  Several  acres 
would  be  available  with  little  or  no  stripping.  None  has  been 
used  for  roads. 

Samples  were  tested  at  the  U.  S.  Road  Laboratory  with  the 
following  results: 

ResuLU^  of  Physical  Tests  of  Niagara  Limestone  from  the  land  of  Richard 

Johnson,  NortJi  Madison,  Jefferson  County. 

Specific  gravity 2.6      Frencli  coefficient  of  wear.  7.8 

Weight  per  cu.  ft (lbs.)   165.3      Hardness 3 

Water  absorbed  per  cu.  ft. .(lbs.)     3.21      Toughness 12 

Per  cent,  of  wear 5.2       Cementing  value — Dry. . . .  3G 

Wet 53 

**Slightly  above  the  average  in  hardness  for  limestone,  and  fairly 
tough;  rather  low  in  resistance  to  wear,  and  fairly  good  cementing  value. 
Best  suited  for  liglit  higliway  and  country-road  traffic.** — Page. 
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A  chemical  analysis  of  the  sample  made  at  the  same  laboratory 
resulted  as  follows: 

Chemical  Analysis  of  Niagara  Limestone  from  Land  of  Richard  Johnson, 

North  Madison^  Jefferson  County. 

Per  cent. 

Alumina  (A1,0,)  1.14 

Iron  oxide  (FCaO,) Trace 

Lime  (CaO)   52.00 

Blagnesla  (MgO) 2.30 

Pho»phoric  acid  (PaOJ 16 

Insoluble  In  hydrochloric  acid 1.77 

l-ioss  on  Ignition 42.40 


Total    99.77 


.JENNINGS  COUNTY. 

Area  in  square  miles ,  380 

Population  In  1900 15.757 

Miles  of  public  roads 621 

Miles  of  improved  roads 218 

Percentage  of  roads  Improved 35.1 

Miles  Improved  with  gravel 6 

Miles  improved  with  crushed  stone 212 

Average  original  cost  of  gravel  roads  per  mile $1,348 

Average  original  cost  of  stone  roads  per  mile $1,975 

Total  original  cost  of  improved  roads $426,788 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $25 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $30 

Miles  of  improved  road  (stone)  built  in  1905 14 

Miles  of  improved  road  (stone)  contracted  for  1900. . . .-. 7 

First  Improved  roads  built 1896 

Proportion  of  Improved  roads  built  since  1895  (per  cent.) 100 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority W.  S.  Campbell,  County  Auditor 

Except  for  alx>ut  three  miles  of  the  west  side  of  Tenniiigs 
County,  it  is  well  supplied  witli  limestone.  Rome  gravel  is  used 
to  repair  roads,  but  it  is  not  considered  desirable  for  permanent 
and  exclusive  use.  In  most  tow-nships  the  aim  is  to  use  erushed 
rock.  There  are  no  ^avel  banks.  All  tbe  irravel  tlint  oceurs  is 
found  as  bars  in  streams.  It  is  flinty  and  sandy  and  is  not  good 
road  metal. 

This  county  is  one  of  the  most  advanced  in  the  improvement 
of  roads.  While  for  some  parts  rock  must  be  hauled  three  or  four 
mileSy  the  roads  have  not  been  neglected  on  that  account     Roads 
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are  built  by  contractors.  A  few  townships  own  crushers.  Both 
white  and  "blue"  limestones  are  used.  Some  sandy,  limestone  has 
been  placed  on  one  road  southwest  of  Vernon. 

About  one  mile  east  of  Grayford  limestone  outcrops  in  a  small 
run  by  the  road.  The  limestone  is  a  firm,  gray  and  cavernous 
stone,  about  five  acres  of  which  are  available.  Black  shale  out- 
crops on  top  of  a  hill  40  rods  east  of  Grayford. 

The  pike  running  from  Vernon  to  the  Ripley  County  line  by 
way  of  San  Jacinto  was  built  seven  years  ago.  The  two  miles 
next  to  Vernon  are  mainly  of  gravel.  The  rest  is  rock.  Two 
miles  of  pike  east  of  Grayford  is  in  poor  condition,  owing  to 
excessive  wash  by  rains.  The  side  ditches  have  washed  back 
into  the  road,  so  that  the  rock  is  falling  out.  In  some  places  the 
soil  has  washed  down  and  covered  the  lower  parts  of  the  road,  mak- 
ing much  mud  in  a  wet  time.  Farther  east,  where  the  country  is 
not  so  hilly,  the  pike  has  not  washed  so  badly.  This  road  was 
not  graded  enough  before  the  rock  was  applied  and  there  is  little 
if  any  slope  to  the  surface.  The  rock  used  here  makes  a  smooth, 
hard  surface,  with  little  dust.  That  for  the  east  end  of  this  pike 
was  obtained  from  the  Henry  Stanley  farm.  For  one-half  mile 
or  so  north  of  San  Jacinto  the  pike  has  been  topped  with  flint 
gravel.     It  here  has  a  smooth,  solid,  even  surface. 

Henry  StanUy, — NorthwCvSt  quarter  of  section  23  (6  N.,  9  E.), 
Bigger  Township.  A  quarry  is  located  on  the  bank  of  Graham 
Creek,  just  east  of  the  bridge  near  San  Jacinto.  There  is  a  12  to 
14-foot  face  of  rock,  which  is  a  hard,  gray-colored,  fine-grained 
limestone,  containing  some  chert  nodules  in  layers  one  to  three 
inches  thick.  Some  30  acres  of  surface  are  yet  available.  It  is 
a  very  good  road  metal,  and  about  seven  miles  of  pike  have  been 
made  from  this  quarry. 

About  100  rods  north  of  Daniel  Walker's  farm  house,  south- 
east quarter  of  section  24  (6  N.,  8  E.),  Vernon  Township,  lime- 
stone outcrops  at  the  base  of  the  black  shale  in  a  little  valley  cross- 
ing the  road.  The  shale  is  not  over  25  feet  thick,  and  from  it- 
top  to  the  level  of  the  upland  is  alx>nt  the  same  distance. 

E.  B.  0.  Lamb. — Southwest  quarter  of  section  31  (G  X.,  1)  E.), 
Vernon  Township.  Limestone  crops  out  of  the  ground  six  to  eight 
feet  above  the  bottom  of  a  small  valley,  about  two  miles  west  of 
the  P.,  C,  C.  &  St.  L,  Kailway  crossing. 
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Alice  Deputy, — Southwest  quarter  of  section  3  (5  N.,  8  E.), 
Lovett  Township.  A  small  valley  ahout  20  rods  west  of  the  road 
has  roek  exposed  on  its  sides.  Several  acres  could  be  obtained 
with  little  stripping.  The  pike  here  is  comparatively  new.  Not 
all  the  rock  has  yet  been  thoroughly  packed.  The  surface,  for  the 
most  part,  is  hard  and  smooth. 

The  whole  length  of  Graham  Fork  lies  in  a  valley  cut  into  lime- 
stone, while  outcrops  may  l)e  found  in  the  tributary  valleys  oue  to 
two  miles  away  from  that  stream.  Near  Comiskey,  black  shale 
is  within  eight  or  ten  feet  of  the  surface. 

From  Comiskey  to  the  west  line  of  Jennings  County  runs  a 
rock  pike,  built  al>out  four  years  ago.  It  is  an  unusually  well- 
made  pike.  The  road  is  well  graded  and  the  surface  is  very  hard, 
smooth  and  even.  It  runs  over  a  generally  level  uplnnd  for  much 
of  the  way.     The  first  mile  or  so  west  of  Comiskey  is  hilly. 

John  A.  Liddle. — Southwest  quarter  section  14  (5  N".,  7  E.), 
Marion  Township.  Part  of  the  rock  for  the  13  miles  of  pike  in 
Marion  Township  was  ol)tained  from  here.  The  quarry  is  lo- 
cated in  a  valley  and  the  outcrop  is  about  the  westernmost  limit 
of  the  Devonian  limestone  in  this  part  of  the  county. 

Valcnfinc  Grnher. — West  half  of  the  southwest  quarter  of  sec- 
tion 14  (5  N".,  7  E.),  Marion  Township.  About  20  rods  west  of 
Liddle's  quarry  and  lower  down  the  valley  another  opening  was 
made  for  rock  for  these  pikes. 


*  Sf'ction  of  Lithllc^R  (tnff  (inihtv'i<  Q\unrit'i<, 

Feet, 

1.  Soil   n 

2.  Slialo.  black  to  brown 3 

3.  Linicstono.  toiitrh.  Kray.  fiiio  praiiuMl.  not  many  fossils '.\ 

4.  Linicstono.  licrlit  j^rny  and  nioro  britHo,  conlaininir  a  jxDod  many 

fossils   0 

r».     Limestone  bluo.  clayoy.  fnu'-^raino^l.  non-fossilifirous  (liydraulic).  2+ 


« 


Rock  crops  out  on  iho  voi\(\  jint  nortli  of  Ton  rVrck,  southoaf?t 
quarter  of  section  11  (5  N.,  7  F.),  Clarion  Township. 

T,  Wiley  Child.-  -Xorfhenst  qiuirtor  of  section  o.")  (0  X.,  7  E.), 
Lovett  Township.  In  a  small  valley  opening  into  ^Fuscatatuck 
River  limestone  on  torn]  )s  and  a  quarry  lias  been  opened.  About 
three  miles  of  pike  in  Spencer  Township  were  built  from  this 
quarry.     Rock  is  now  being  secured  for  two  miles  of  ])ike  in 
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Lovett  Township.  The  crusher  is  owned  by  private  parties.  The 
rock  is  a  hard,  fine-grained,  gray  limestone,  with  few  fossils. 
About  two  acres  would  be  available  with  three  to  four  feet  strip- 
ping. 

No  rock  is  exposed  in  the  bed  of  the  Muscatatuck  River  at  the 
south  line  of  Spencer  Township. 

Hayden  pike,  south  of  Belleview  church,  is  in  poor  condition. 
The  wheels  have  cut  through  the  stone  to  some  extent  on  the  bot- 
tom land,  leaving  ruts  and  uneven  places.  North  of  Belleview 
the  pike  is  in  better  condition.  There  is  no  outcrop  of  limestone 
from  the  Muscatatuck  River  to  Hayden.  At  Hayden  shale  crops 
out  in  the  road  south  of  the  schoolhouse. 

Wrn,  S.  Baker. — ^Northwest  quarter  of  the  northwest  quarter  of 
section  4  (6  N.,  7  E.),  Spencer  Township.  This  is  the  western 
limit  of  Devonian  limestone  in  Spencer  Township.  Limestone  is 
found  in  the  bottom  of  a  valley  about  two  miles  northwest  of  Hay- 
den. Several  quarries  have  been  opened  in  this  valley.  About 
one  mile  of  pike  has  been  built  from  the  quarry  last  opened. 
From  three  to  four  feet  of  soil  lies  on  top.  The  top  layer  of  rock 
is  the  same  as  the  last  two  or  three  feet  of  the  second  stratum  in 
Liddle's  quarry.  Below  this  comes  a  two-foot  layer  of  blue 
hydraulic  limestone,  followed  by  four  to  six  feet  of  grayish-blue 
limestone,  somewhat  fossiliferous  and  not  so  fine-grained  as  the 
layers  above. 

Mr.  Baker  has  constructed  most  of  the  pikes  in  this  part  of  the 
county.  He  is  now  building  two  miles  of  pike  in  the  western  part 
of  Spencer  Township.  This  limestone  makes  a  smooth  pike.  The 
new  pike  is  built  of  rock  crushed  to  the  size  of  about  two  incho- 
in  diameter  and  is  topped  with  screenings.  Samples  from  thia 
quarry  were  tested  in  the  V.  S.  Road  Laboratory,  the  results  being 
as  follows: 

Hestdts  of  Physical  Testx  of  Devonian  LimeMone  from  land  of  \Vm.  S.  Baker, 

Spfncer  Towmhip,  Jennings  County. 

Specific  gravity 2.7       French  coeflacieut  of  wear.  12.0 

Weiglit  i)er  cu.  ft (Ibsj   168.4       Hardness 8.5 

Water  absorbed  per  cu.  ft. .(lbs. »       .93      Toughness 9 

Per  cent,  of  wear 3.2       Cementing  value — Dry. ...  49 

Wet 97 


<« 


'A  fairly  tough  rocli  with  a  good  resistance  to  wear  and  an  excellent 
cementing  value.    A  good  all-around  road  material." — Page. 
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A  chemical  analysis  of  the  sample  made  at  the  same  laboratory 
resulted  as  follows : 

Chemical  Analysis  of  Devonian  Limestone  from  land  of  Wm.  S.  Baker, 

Spencer  Township,  Jennings  County.  Per  cent. 

Alumina  (Al,Og)  18 

Iron  oxide  (FeaO,j 25 

Ume  (CaO)   47.80 

Klagnesia  (MgO) 3.44 

Phosphoric  acid  (P,0|J 52 

Insoluble  in  hydrochloric  acid 6.40 

Loss  on  ignition 41.04 

Total 99.63 

Limestone  forms  the  bed  of  Six-Mile  Creek  at  the  bridge,  east 
of  Hayden.     From  10  to  15  feet  of  black  shale  is  exposed  above. 

Where  the  road  crosses  Indian  Creek,  northeast  quarter  of  sec- 
tion 7  (6  N,,  8  E.),  Vernon  Township,  limestone  crops  out  three 
to  four  feet  above  the  creek  bed.  Five  acres  or  more  would  be 
available. 

The  Hayden-North  Vernon  pike  is  much  out  of  repair,  being 
much  worn  by  traffic  and  by  rains.  Some  attempt  is  being  made 
to  repair  the  worst  places. 

The  road  running  northeast  from  Vernon  to  Butlersville  has. 
lately  been  graveled  for  two  and  a  half  miles,  and  had  not  set- 
tled sufficiently  for  good  travel. 

.The  pike  running  west  from  Butlersville  is  quite  smooth  and 
altogether  a  good  road.     Tt  has  been  in  use  about  five  years. 

-Rock  occurs  on  the  farms  of  Pliillips  Bros.,  southwest  quarter 
of  section  26  (7  N.,  9  E.),  Campbell  Township,  and  of  J.  H. 
Grimstead,  northeast  quarter  of  the  northwest  quarter  of  section 
19  (7  K,  10  E.),  Campbell  Township. 

0.  P.  M.  Brougher, — Northwest  quarter  of  section  21  (7  N., 
9,E.),  Campbell  Township.  Eock  for  the  pike  west  of  Butlers- 
ville was  obtained  from  this  farm  on  Pleasant  Run,  the  section  be- 
ing as  follows  : 

Section  on  farm  of  0.  P.  Brougher.  peet. 

1.  Sou ! 4 

2.  Sandstone,  friable,  easily  weathering  into  an  irregular  surface. . .  5 

3.  Limestone,  hard,  gray 1 

4.  •  Limestone,  sandy,  thin-bedded  and  containing  much  chert,  either 

in  layers  or  scattered  nodules 6 

6.    Limestone,  gray,  sandy,  fine-grained,  containing  some  crystals  of 

calcite.    Bottom  level  with  creek  bed 4 

51— Oeoloffj. 
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Rock  for  a  pike  running  about  two  miles  north  of  Butlersville 
was  obtained  from  here.  This  pike  is  moderately  smooth  and 
even.  It  has  been  built  five  years.  The  north  end  is  now  being 
repaired  with  stone  from  William  Price's  place  south  of  Brush 
Creek. 

The  stone  for  the  pike  running  south  from  Butlersville  and 
east  to  Ripley  County  came  from  the  Mary  Page  farm,  north- 
west quarter  of  section  35  (7  l^,y  9  E.),  Campbell  Township. 
Rock  for  the  west  end  of  the  Butlersville-North  Vernon  pike 
came  from  the  Gamon  quarry,  northwest  quarter  of  section  35 
(7  N.,  8  E.),  Center  Township.  The  pike  running  south  from 
Butlersville  is  in  fair  condition,  though  it  is  moderately  dusty  and 
needs  repairs. 

Gravel  is  quite  plentiful  in  Campbell  Township,  on  North  Fork 
and  its  branches.  On  the  hill  between  Brush  Creek  and  North 
Fork  there  is  a  small  accumulation  of  cherty  gravel.  On  the 
north  side  of  North  Fork,  about  25  feet  above  the  creek  bed, 
where  the  road  cuts  through  the  hillside,  there  is  a  deposit  of 
coarse  gravel,  mostly  chert,  arranged  in  such  a  way  as  to  suggest 
deposition  by  water.  It  is  2  to  3  feet  thick,  running  in  a  hori- 
zontal direction.  From  5  to  6  feet  of  yellow  soil  lies  on  top. 
The  gravel  is  in  size  from  1/4  of  an  inch  to  3  inches  in  diameter 
and  is  mixed  with  some  sand. 

William  Morris. — Part  of  the  east  half  of  the  southeast  quarter 
of  section  16  (8  N.,  9  E.),  Columbia  ToAvnship.  A  quarry  was 
opened  up  liere  and  rock  was  taken  out  for  about  a  mile  of  the  new 
pike  running  north  from  the  Zenas-North  Vernon  pike,  2  miles 
east  of  the  west  line  of  Columbia  Township.  The  rock  here 
proving  to  be  inaccessible  in  sufficient  amount,  the  crusher  was 
removed  to  William  Blowbell's  farm  in  the  edge  of  Decatur 
County.  The  rock  taken  from  the  Morris  farm  was  a  moderately 
hard  limestone,  containing  some  sand.  The  opening  of  the  quarry 
on  the  Blowbell  farm  was  attended  with  some  dissatisfaction  on 
the  part  of  the  road  superintendent,  because  the  stone  there  being 
quarried  was  merely  a  sandstone,  which  pulverized  easily  in  the 
process  of  crushing  and  did  not  appear  to  be  suitable  for  road 
purposes.  This  quarry  was  visited  by  the  writer,  and  the  atti- 
tude of  the  road  superintendent  seemed  easily  justifiable.     The 
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rock  section  showed  about  10  feet  of  sandstone,  much  decom- 
posed on  the  surface,  with  about  4  feet  of  sandy  limestone  below. 
On  a  fresh  fracture  the  sandstone  presents  a  tolerably  hard 
texture,  but  there  is  much  loose  sand  coming  from  the  crushing 
process.  Had  the  quarry  been  opened  in  the  creek  bed  it  is  likely 
that  a  good  limestone  could  have  been  obtained. 

Tho-nuLS  Woods. — Northwest  quarter  of  section  26  (8  N.,  9  E.), 
Columbia  Township.  There  is  here  a  limestone  quarry  from 
which  rock  was  obtained  for  pikes  west  and  south  of  Zenas. 

Section  of  (/luirry  of  Thonvis  If  oot/«,  Columbia  Township,  Jennings  County. 

F€€t. 

1.  Sou   4 

2.  Disintegrated  limestone  eoDtainiiig  chert 2  to  3 

3.  Limestone,   gray,  fine-grained,   liard,   somewliat   arenaceous,   in 

beds  of  G  to  18  inclies G 

Rock  outcrops  on  the  hill  eiist  of  Zenas,  about  50  feet  above  the 
creek.  The  creek  be<l  is  in  rcK»k,  but  is  partly  covered  with  a 
limited  amount  of  cherty  gravel.  Tliere  also  occurs  on  the  hillside 
a  deposit  of  cherty  gravel,  which  seems  to  be  the  rc*sult  of  disiu- 
t^rated  limestone.  The  pike  toward  Nebraska  is  in  a  fairly  good 
condition  with  some  loose  material  on  the  surface. 

/.  /?.  Hazen, — West  half  of  the  northeast  quarter  of  section  30 
(8  N.,  9  E.)  Sand  Creek  Township.  Limestone  was  t^ken  from 
here  for  the  pike  near  by. 

C.  A.  Jacl^so'ii. — Northwest  (juarter  of  section  o2  (8  X.,  0  E.), 
Columbia  Township.  From  this  farm  on  Little  Tk^ar  Creek  rock 
was  obtained  for  part  of  the  Zenas-Norlh  Vernon  pike.  The  rock 
is  a  soft  white,  fine-grained,  clayey  liiiiostone.  On  tlio  road  it 
grinds  up  considerably,  but  does  not  form  a  very  loose  surface. 
It  is  said  to  cut  thnmgh  in  sprinir  time. 

J.  A,  Miller. — Northwest  quarter  (»f  sectinn  1  (7  N.,  8  E.), 
Sand  Creek  Townshif).  From  this  qunrry  rock  was  obtained  for 
part  of  the  Zenas-North  Vernon  pike. 

St'ctiim  iff  quorry  ttf  J.  A.  Miller. 

Fi'ft. 

1.  Soil  lying  on  a  much  eroded  surface  of  limestone :*» 

2.  Limestone,  wliite,  tine-grained,  soft,  containing  considerahlo  day. 

Upper  2  to  3  feet  containing  mucli  calcite lli 

This  rock  is  only  fairlv  ffood  for  roads,  it  beiuir  so  soft  as  tn 
grind  up  easily  under  traffic. 
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In  the  central  part  of  Columbia  Township  rock  is  not  easily 
obtained  as  it  lies  deep  (20  to  40  feet)  below  the  surface.  But 
all  along  the  North  Fork  of  the  Muscatatuck  River  rock  occurs 
close  to  the  surface ;  also  on  Little  Bear  Creek  near  the  west  line 
of  the  township.  In  the  northwest  part  of  the  county  the  soil  is 
sandy  and  the  valleys  have  much  sand  deposited  in  them. 

/.  B.  Steams. — Part  of  the  northeast  quarter  of  section  3  (7 
N.,  8  E.),  Sand  Creek  Township.  This  farm  borders  Sand 
Creek  for  half  a  mile  or  more.  The  creek  has  high  banks  with 
outcrops  of  limestone  in  which,  as  yet,  no  quarry  has  been  opened. 
The  rock  is  a  tough,  fine-grained,  bluish-colored  limestone,  in 
layers  3  to  12  inrJies  in  thickness.  About  100  acres  are  available. 
Samples  were  sent  to  Washington  for  testing  in  the  U.  S.  Road 
Laboratory,  with  the  following  results: 

ReaulU  of  PhymaL  Tests  of  Devonian  Limestone  from  land  of  I.  J?.  Steams, 

Sand  Creek  Township,'  Jennings Jyounty,* 

Specific  gravity 2.7      French  coefflcient  of  wear.  10.9 

Weight  per  cu.  ft (lbs.)      1C8      Hardness .-.  G.3 

Water  absorbed  per  cu.  ft .  (lbs.)       .57      Toughness 8 

Per  cent,  of  wear 3.7      Cementing  value — Dry 28 

.    Wet 94 

"A  rock  of  fair  hardness,  toughness  and  resistance  to  wear  and  good 
cementing  value.    Suitable  for  highway  and  suburban  trafiBic." — Page. 

A  chemical  analysis  of  the  sample  made  at  the  same  laboratory 
resulted  as  follows: 

Chemical  Analysis  of  Devonian  Limestone  from  land  of  J.  B.  Steams,  Sand  Creek 

Township,  Jennings  County. 

Per  cent. 

Alumina  (AlaO,)  41 

Iron  oxide  (Fe^O,) 24 

Lime  (CaO)   46.35 

Magnesia  (MgO) 5.C7 

Jnsoluble  in  hydrochloric  acid 5.00 

Loss  on  ignition 42.71 

Total 100.38 


\ 


A.  N.  Robinson. — Part  of  the  southwest  quarter  of  section  2 
(7  N.,  8  E.),  Sand  Creek  Township.  A  quarry  was  opened  on 
the  east  bank  of  Sand  Creek  for  building  the  pike  running  a 
mile  and  a  half  each  way,  north  and  south,  through  Brewersville. 

•For  standard  of  comparison  see  p.  79. 
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Road  built  of  this  rock  has  a  moderately  good  surface.     Five  acres 
are  easily  available. 

Section  of  quarry  of  A.  N.  Rohiruton. 

Feet, 

1.  Soil    3  to  4 

2.  Limestone,  yellowish-gray,  sandy 1  to  '2 

3.  Hard  clay,  bluish-yellow  or  buff  on  exposures,  pale  gray-blue  on 

fresh  fracture.    Breaks  readily  into  rectangular  pieces....  5 

4.  Limestone,    bluish-gray,    tine-grained,    tough,    containing    few 

fossils 2 

5.  Limestone,   gray,   fine-grained,   tough,   thick-bedded;   the  lower 

four  feet  in  some  places  with  numerous  chert  nodules 5 

Stratum  No.  3  is  probably  correlative  with  the  soft  limestone 
of  the  Miller  and  the  Jackson  quarries.  No.  4  is  similar  to  the 
sample  tested  from  the  I.  B.  Stearns  place.  The  bottom  of  No. 
5  is  about  12  feet  above  the  creek  bed. 

0.  E.  Coryell — Southwest  quarter  of  section  34  (8  N.,  8  E.), 
Sand  Creek  Township.  Mr.  Coryell  is  just  opening  a  quarry  on 
the  north  bank  of  Sand  Creek  about  a  mile  west  of  Brewersville. 
The  rock  is  similar  to  that  on  the  Stearns  farm  adjoining.  Ten 
acres  could  be  quarried  with  tlie  removal  of  one  to  eight  feet  of  .K)il. 

The  road  from  Brewersville  west  to  the  towTiship  line  is  un- 
improved, lying  over  a  hilly,  timbered  country. 

The  Queensville  pike  begins  about  one-half  mile  west  of  Pleas- 
ant View  church  near  Wyaloosing  Creek.  This  part  of  the  pike 
is  not  traveled  enough  to  settle  the  rock  into  a  smooth  surface. 

The  loose  pieces  have  been  so  much  worn  by  traffic  that  they 
have  become  rounded.  This  road  shows  the  effects  of  leaving  a 
pike  of  crushed  rock  without  a  top  coating  of  fine  material  and 
without  rolling.     It  has  been  built  five  years. 

William  Byron. — Part  of  the  northeast  quarter  of  section  32 
(8  N.,  8  E.),  Geneva  Townsliij).  Rock  for  the  north  end  of  the 
Queensville  piko  (two  miles)  was  taken  from  the  east  bank  of 
Wyaloosing  Creek,  on   this  fnnn. 

St'clion  fnrm  farm  of  William  Byron. 

Feet. 

1.  Soil,  containing  chort 5 

2.  Limestone,  blue-gi-ay,  line-grained,  massive,  oraclving  on  i^xposure. 

Few  if  any  fossils 2 

3.  Limestone,  darli  gray,  finely  crystalline,  touglt,  tliicli-bcdaed,  few  " 

fossils 6 

4.  limestone,  bluisli-gray.  fine-grained,  containing  some  chert 1 


806  REPORT    OF    STATE    GEOLOGIST. 

The  bottom  of  this  layer  is  about  ten  feet  above  the  bed  of 
Wyaloosing  Creek.    Kock  outcrops  all  along  this  creek. 

From  Sand  Creek  to  Queensville  the  road  is  graveled.  This 
gravel,  obtained  from  creeks,  is  mainly  eherty,  varying  in  size 
from  coarse  sand  to  pieces  an  inch  in  diameter.  The  surface  does 
not  pack  well,  even  in  damp  weather. 

From  Queensville  to  Scipio  and  the  county  line  is  a  stone  pike 
called  the  old  **State  road."  Much  of  the  way  it  has  a  smooth, 
firm  surface,  but  where  repairs  have  become  necessary  creek 
gravel  has  been  applied  and  the  effect  is  to  make  a  very  poor 
surface. 

Mr,  Bennett, — ^Northwest  quarter  of  section  35  (8  N.,  7  E.), 
Geneva  Township.  From  this  quarry  rock  was  obtained  for  pikes 
in  the  vicinity.    The  rock  makes  a  fairly  good  road. 

Section  from  Bennett  Quarry, 

Feet. 

1.  Soil  aud  disintegrated  limestone 1  to  3 

2.  Limestone,  gray,  tine-grained,  in  layers  6  inches  to  2  feet  thiclj. .  8 

3.  Limestone,  blue-gi'ay,  in  beds  10  to  12  inches  thlclc 2 

The  bottom  of  stratum  No.  3  is  about  8  feet  above  the  valley 
bottom  of  Sand  Creek. 

Mr,  Hnfrhiugs. — Part  of  the  northeast  quarter  of  section  2 
(7  N.,  7  E.),  Geneva  Township.  A  limestone  quarry  northwest 
of  Scij)io  on  the  hill  near  the  State  road  shows  the  following 
section : 

^Section  from  Hutchingn  Quarry. 

Feet.  Inche». 

1.  Soil    2  to  8 

2.  Disintegrated  limestone 2 

3.  Limestone,  gray,  tine-grained,  finely  striated  or  handed        12  . . 

4.  Limestone,  dark  gray,  fine-grained,  tough,  not  show- 

ing much  of  the  banded  appearance 6 

5.  Limestone,  buff-gray,  fine-grained,  tougli 2  6 

Stratum  No.  3  is  somewhat  clayey  in  nature  and  has  a  tendency 
to  fracture  at  riirht  angles  to  the  bedding  plane,  with  a  dove-tail 
structure  between  certain  layers.  No.  4  is  separated  from  the 
layers  aboxe  and  bek^w  by  a  very  rough  surface. 

LimCvStohe  frr)ui  tliis  quarry  has  been  use<l  on  pikes  in  Geneva 
Township,  about  2,500  cubic  yards  having  been  removed.  Several 
acres  are  here  available. 
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At  Scipio,  limestone  is  struck  at  about  seven  feet  on  the  level 
upon  which  the  town  is  built.  From  here  west.  Rand  Creek  has 
a  wide  bottom  and  no  rook  exposures  except  whnt  may  outcrop 
on  the  hillsides  at  the  cdp^e  of  the  valley. 

The  pike  southeast  of  Queensville  for  about  three  miles  is  made 
of  a  blue-black  limestone.  The  road  has  not  been  kept  in  r(X)d 
repair  and  is  much  washed  and  worn.  Tlie  ^orth  Vernon  end 
of  this  pike  is  made  of  a  light  colored  limestone  softer  than  the 
blue-black  stone  used  beyond.  It  has  a  smoother  top  than  the  other 
part.  This  rock  came  from  the  following  quarry  near  North 
Vernon : 

Pat  McGinty. — Northwest  quarter  of  section  *54  (7  N.,  8  E.), 
Center  Township : 

Secti/m  of  Limestone  tjuarnj  at  th^  northeast  edge  of  Nortli  V<:rnot). 

Flit. 

1.  cK)il  () 

2.  Liiuestono.  gray,  thlck-ljedchcd,  niodoratoly  linp-^alnod,  some  lay- 

ers oontainliij;  cal(.-it«» 20 

3.  Limestone,  jrray,  banded 0 

The  bottom  is  level  with  the  bottom  of  the  ravine  where  the  rock 
is  quarried. 

Joseph  Smith. — Part  of  the  southeast  quarter  of  se(?tion  18  (7 
N.,  8  E.),  Geneva  Township.  "Rock  for  the  pike  southeast  of 
Queensville  was  obtained  from  this  farm. 

Geneva  Township  has  plenty  of  rock  in  the  north  and  east 
parts.  A  portion  of  the  southwes^t  part  has  little  rock  exposed 
and  it  would  Ix*  necessarv  to  haul  road  material  three  or  four 
miles  for  some  roads.  Tlie  creek  gravel,  of  which  there  is  a  lim- 
ited amount,  is  mainly  cherty.  Tt  is  used  to  repair  roads,  and 
several  miles  of  pike  are  wholly  constructed  of  it.  In  no  case 
was  this  gravel  found  to  make  a  good  top  for  roads,  as  it  will 
not  pack.  The  rock  in  this  township,  iM'iiig  inninlv  of  IFjunilton 
formation,  is  a  tough,  irravish  limest<;n(\  usiinllv  tliick-lu'ddcd. 
No  sandstone  occurs  and  little  shale  w;is  observed. 

Willard  Xeir. — Vernon  Townshij).  Here  is  a  good  <»utcn»])  of 
limestone  from  which  rock  was  <>btaine<l  fnr  tlie  piko  running 
south  from  Vernon. 
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Section  of  Limestone  on  farm  of  WiUard  New. 

Feet,  Inchet, 

1.  Sou   1  to  3 

2.  Limestone,  gray,  clayey,  in  layers  6  to  12  inches  thick  4 

3.  Limestone,   blue-black,    fossiliferous,   hard  layers,   1 

to  14  inches  thick 3  6 

4.^  Limestone,  gray,  somewhat  crystalline,  thick-bedded.  2 

The  bottom  of  stratum  No.  4  is  about  30  feet  above  the  creek. 

The  pike  running  south  from  Vernon  towards  Lovett,  east  of 
the  *B.  &  O.  Railway,  was  built  about  seven  years  ago.  The 
north  part  is  not  very  smooth,  but  the  south  end  is  in  very  good 
condition.  Much  of  this  part  is  made  of  the  blue-black  limestone 
which,  when  firmly  compacted,  gives  a  smooth,  hard  surface. 

RIPLEY  COUNTY,* 

Area  in  square  miles 447 

Population  in  1000 19,881 

Miles  of  public  roads < 462 

Miles  of  improved  roads .- 135 

Percentage  of  roads  improved 29.2 

Miles  improved  with  gravel 15 

Miles  improved  with  crushed  stone 120 

Average  original  cost  of  gravel  roads  per  mile* 

Average  original  cost  of  stone  roads  per  mile $2,500 

Total  origiiyl  cost  of  improved  roads $300,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $75 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $75 

Miles  of  improved  road  (stone)  built  in  1905 18 

Miles  of  impr6ved  road  (stone)  contracted  for  1906 26 

Miles  of  improved  road  built  since  1895 100 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Nicholas  Volz,  County  Auditor 


.  •The  15  miles  of  gravel  road  is  the  abaudoiied  rii^ht  of  way  of  a  railroad  turned 
into  a  public  highway,  and  cost  the  county  nothing. 

Ripley  County,  with  Versailles  as  its  comity  seat,  is  in  the 
southeastern  portion  of  the  State.  It  lies  beyond  the  limits  of  the 
Wisconsin  drift,  with  its  accompanying  gravel  sheet.  The  north- 
em  half  of  the  county  is  covered  10  to  25  feet  deep  with  a  pecu- 
liarly fine-grained  compact  clay  or  loess,  under  which  comes  very 
often  1  or  2  feet  of  blue  till.  As  a  rule,  between  the  till  and  the 
lower  Silurian  limestone  there  is  a  thin  bed  of  gravel  6  to  10 

•The  report  for  this  county  was  written  by  L.  C.  Ward. 
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inches  thick.  In  those  portions  of  the  county  where  the  bed 
rock  is  Osgood  or  Xiagara  limestone,  the  gravel  is  usually  absent 
In  the  southern  portion  of  the  county  the  yellow  clay  thins  out 
very  much.  From  Versailles  south  there  are  outcrops  of  stone  in 
many  of  the  fields,  and  the  soil  is,  instead  of  the  glacial  loess,  a 
clay  derived  from  the  underlying  limestone. 

The  county  is  drained  by  Laughery  Creek  and  its  tributaries, 
Little  Laughery,  Ripley,  and  Raccoon  creeks  and  by  Little  Gra- 
ham and  South  Fork,  parts  of  the  Muscatatuck  system.  A  small 
portion  of  the  northeast  comer  drains  into  the  \Vhitewater  by 
way  of  Pipe  Creek.  Laughery  Creek  follows  pretty  closely  in  its 
course  through  Ripley  County,  the  contact  between  the  Cincin- 
nati formation  of  the  Ordovician,  and  the  Xiagara  of  the  Silurian. 
The  limestones  exposed  in  the  eastern  half  of  the  county  are 
therefore  Cincinnati ;  and  this  is  true  also  of  the  lowest  rocks 
exposed  in  the  western  portion.  The  upper  strata,  averaging  12 
to  15  feet,  are  Xiairara.  It  is  these  latter  that  are  quarried  for 
lime,  building  purposes  and  for  road  purposes.  There  are  three 
cr  four  quarries  in  the  Ordovician  also,  but  the  rock  while  hard 
enr  ugh  when  first  removed  weathers  easily  unless  protected.  In 
♦the  vicinity  of  l>atesville  and  Ballstown  blocks  of  apparently 
hard,  solid  limestone  weather  in  5  or  6  years  to  blue  mud.  At 
the  latter  place,  and  on  the  Lipps  place  a  mile  west  of  Cross 
lioads,  there  is  a  heavy  ledge  of  rock,  imderneath  this  easily 
weathered  ledge,  which  seems  to  stand  up  better.  The  new  stone 
road  from  Batesville  to  Xapoleon  has  been  partly  built  from  this 
ledge.  This  same  rfK»k  is  exposed  in  the  bed  of  Laughers  Creek 
rn  the  Shover  farm,  four  miles  northeast  of  Xapoleon,  and  the 
crnshe<l  rock  was  used  on  the  Xapoleon  end  of  the  above  road. 

Between  Sunman  and  Ashton  P.  O.  a  small  quarry  has  been 
opened,  and  stone  gotten  out  for  tw^o  miles  of  road  between  the 
two  places.  This  is  a  fairly  hard  limestone,  very  similar  to  that 
used  upon  the  Sunman-Milan  pike.  It  makes  a  good  road  when 
care  is  taken  to  keep  chuck-holes  in  repair. 

In  the  western  j)orti(»n  of  the  county  there  are  two  excellent 
macadam  stones.  The  Clinton  limestone  is  represented  here  by  a 
salmon-brown  Ic^lge  8  to  24  inches  thick,  consisting  of  white 
silice<ius   pebbles  Ixnmd   by  a   limestone  cement.      It  is  a   hard, 
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crystnlline  stono  and  works  well  upon  the  roads.  Resides  this, 
there  are  from  3  to  15  feet  of  the  Laurel  and  Osg(x>d  limestones 
exposed  in  most  of  the  streams,  and  those  rooks  make  very  good 
macadamizing  material.  The  Osgoo<l-Versailles  road  was  piked 
with  this  sukstiince  many  years  ago  and  was  ji  good  road  with  little 
repair  for  a  long  time. 

Tu  the  southern  part  of  the  count v  there  ha>  not  bc^en  any 
great  effort  made  t<>ward  improving  the  highways.  In  this  hilly 
district  the  i-^^ads  are  pretty  well  drained  and  the  necessity  for  a 
hard  surface  is  luyt  so  apparent.  These  townships,  several  of 
them,  have  a  p^wr  soil,  and  could  hardly  stand  the  expense  of 
macadamizing,  cheap  though  that  would  Ik?. 

There  is  only  one  considerable  stretch  of  gravel  road  in  the 
county.  The  !Napoleon-Osgood  pike  has  Ix^en  built  of  creek 
gravel  obtained  from  Otter  C'reek  and  Laughery.  The  roadbed 
is  very  narnAv,  and  the  owners  in  the  old  days  weav  hard  put  to 
it  to  find  enough  gravel  to  keep  the  road  in  repair.  The  gravel 
obtaine<l  was  from  the  little  Ijed  mentioned  above,  w\ished  down 
into  the  creeks  in  freshet  times. 

There  are  no  gravel  pits  of  a  workable  size  in  this  county. 
It  is  too  far  removed  from  th(-  ice-front  for  that;  for,  according 
to  the  la^^'  of  deposition,  the  gravel  and  boulders  fall  first  :h 
the  water  loses  its  velocity,  then  the  =and,  and  finallv  the  clav. 
Ripley  County  is  in  the  clay  district. 

Graduallv,  as  the  woods  are  beina*  lemoved  and  farmini!;  irrows 
more  exact,  the  peopb*  of  tli(\^o  jM.rner  counties  .'ue  boiiinnina  to 
make  some  money.  Houses  mv  brttcr.  barns  lariier.  blooded 
cattle  are  taking  the  placo  of  scrubs,  and  iIk  ro  arc  signs  that  the 
first  necessity  of  modern  farming,  a  good  road  system,  has  Ix^gun 
to  impress  itself  u])on  this  county. 

DECWTUR  COFNTV. 

Area  in  sciuaro  miles   I5S4 

Population   ill   1!HH> 1J),51S 

Miles  of  i)ul)lic  iokU- '»0f) 

Miles  of  iiunro^-r  d  r<::i(l.s 17r> 

Pero:nta^o  of  njuji^  liui;i"v.  ' -0.2 

-Miles  improvod  wltli  L'lavcl S 

.Miles  improved  witli  cnisliod  stone !<'»" 
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Average  original  cost  of  gravel  roads  per  mile $1,500 

Average  original  cost  of  stone  roads  per  mile $2,500 

Total  original  cost  of  improved  roads $420,500 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $75 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $75 

Miles  of  improved  roads  (stone)  built  in  1005 11 

Miles  of  improved  roads  (stone)  contracted  for  lOOC 32 

First  improved  road^  built 1856 

Miles  of  improved  roads  built  since  1895 110 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Frank  EJ.  Ryan,  County  Auditor 

Decatur  County  is  very  well  supplied  with  limestone  suitable 
for  pikes,  and  in  some  parts  there  is  considerable  gravel.  Eock 
is  the  prevailing  material  used  on  roads.  Much  attention  has 
been  given  to  the  improvement  of  roads  in  this  county. 

Chas.  T,  Robertson. — Northwest  quarter  of  section  20  (11  N., 
9  E.),  Adams  Township.  On  the  left  bank  of  Clifty  Creek  a  little 
above  Adams,  a  gravel  pit  has  been  opened.  It  is  about  100  by 
75  yards  in  area,  about  12  feet  deep  and  is  overlain  with  3  feet 
of  soil.  The  gravel  contains  much  iron  oxide.  It  is  %  to  1 
inch  in  diameter,  with  some  of  the  stones  4  to  6  inches  in  di- 
ameter and  with  considerable  chort 

A  strip  30  rods  wide  and  %  of  a  mile  long  extends  along  the 
south  side  of  Clifty  Creek  to  Adams  or  farther.  This  gravel 
deposit  forms  a  high  terrace  in  many  places  along  Clifty  Creek 
in  this  county  and  in  Bartholomew. 

Will  PZcafc.— South  half  of  section  12  (11  N.,  8  E.),  Adams 
Township.  On  the  back  part  of  this  farm,  where  Flat  Rock 
Creek  comes  against  a  high  bank,  there  is  an  exposure  of  graved 
20  feet  thick  with  a  cover  of  8  inches  of  soil.  The  gravel  is  ^ 
to  1^/^  inches  in  diameter  and  there  are  a  few  boulders  4  to  6' 
inches  in  diameter. 

This  has  not  been  used  for  any  but  private  roads.  The  deposit 
is  part  of  a  high  terrace  extending  to  the  southwest  a  distance 
of  %  of  a  mile  with  an  average  width  of  40  rods.  An  old  glacial 
valley,  now  30  feet  abov©  the  bed  of  Flat  Rock  Creek,  extends 
southwestvvard  a  distance  of  some  6  miles  to  the  valley  of  Clifty 
Creek,  just  north  of  Milford.  This  old  valley  contains  extensive 
deposits  of  gravel  throughout  its  length.  On  the  highway  west 
of  the  Pleak  residence  is  a  gravel  pit  covering  some  3,000  square 
yards.     The  gravel  is  ^/>  to  1  inch  in  diameter,  with  many  stonOvS 
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4  to  6  inches  in  diameter.  *  There  are  75  to  80  acres  available  in 
this  neighborhood. 

Henry  Porten. — Southwest  quarter  of  the  southwest  quarter  of 
section  1  (11  N.,  8  E.),  Adams  Township.  A  small  rock  quarry 
has  been  opened  in  the  bank  of  Flat  Rock  Creek  near  the  bridge, 
about  ^  mile  south  of  St.  Omer.  The  location  is  admirable.  A 
30-foot  face  of  rock  is  exposed  above  the  creek.  Twenty  or  more 
acres  could  be  had  with  from  5  to  10  feet  stripping.  Eock  crops 
out  all  along  Flat  Eock  Creek  in  Adams  Township  and  is  being 
quarried  for  building  purposes.    It  is  well  suited  for  roads. 

Ray  Pearce, — Northwest  quarter  of  section  3  (11  N.,  8  E.), 
Adams  Township.  A  gravel  pit  was  opened  up  here  last  year. 
About  2,500  cubic  yards  of  gravel  have  been  taken  out  The 
gravel  deposit  is  6  feet  thick  and  covered  with  2  feet  of  soil.  It 
is  coarse,  running  from  ^/^  to  1  inch  in  diameter,  and  mixed  with 
much  fine  material,  becoming  more  clayey  and  sandy  as  the  hill 
is  worked  into. 

This  gravel  is  located  about  %  mile  northeast  of  St.  Paul,  on 
a  high  terrace  20  feet  above  Mill  Creek,  near  its  junction  with 
Flat  Rock.  It  is  probable  that  further  excavation  will  develop 
more  extensive  deposits. 

27.  C.  Adams. — Southwest  quarter  of  section  2  (11  N.,  8  E,),. 
Adams  ToAvnship.  There  is  here  a  rock  quarry,  about  l^i  miles 
east  of  St  Paul.  Limestone  has  been  quarried  in  this  vicinity 
for  30  years.  No  rock  is  crushed  for  roads,  but  about  500  car 
loads  of  bridge  material  is  produced  annually.  Some  5  acres  are 
covered  with  about  2  feet  of  soil.  The  rock  is  being  excavated 
to  a  depth  of  28  feet 

St.  Paul  Stone  Quarry  Company. — West  half  of  the  northwest 
quarter  of  section  10  (11  N.,  8  E.),  Adams  Township.  This 
quarry  has  been  operated  40  years,  about  30  men  being  employed. 
Part  of  the  quarry  is  in  Shelby  County.  About  180,000  cubic 
yards  have  been  removed  and  5  to"  10  acres  are  easily  available. 
Much  of  the  rock  is  quarried  for  road  purposes.  A  cruUier  is 
operated  and  cnished  rock  is  shipped  to  various  parts  of  the 
State. 

Landis  Miller. — Southeast  quarter  of  section  27  (11  N.,  8  E.), 
Clay  Township.  A  gravel  pit  is  located  in  the  old  glacial  valley 
referred  to  above,  about  a  mile  and  a  half  north  of  Milford.     It 
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is  in  a  low-  ridge  15  rods  wide  and  V2  wiil^  lo^?>  rising  about  8 
feet  above  the  rest  of  the  valley.  The  gravel  runs  from  1/4  to  1 
inch  in  diameter,  is  12  feet  thick  and  underlies  2  feet  of  soil. 
About  40,000  cubic  yards  have  been  removed.  It  has  been  used 
along  the  road  near,  and  is  being  hauled  some  distance  for  road 
purposes.    It  makes  a  good  road  material. 

Hamlin  Anderson. — Northeast  quarter  of  section  34  (11  N., 
8  E.),  Clay  Township.  A  gravel  pit  1  mile  north  of  Milford 
has  an  exposed  face  of  15  feet  with  3  to  6  feet  of  soil  above.  The 
gravel  is,  for  the  most  part,  too  fine  for  roads.  About  3  acres 
are  available. 

L.  G.  Bunker. — East  half  of  the  southwest  quarter  of  section  3 
(10  N.,  9  E.),  Washington  Township.  A  limestone  quarry  is 
here  located  2  miles  west  of  Greensburg  on  the  Columbus  pike, 
on  Muddy  Fork.  The  rock  outcrops  on  both  sides  of  the  creek, 
rising  about  5  feet  above  it.  It  has  been  used  for  roads  in  the 
vicinity.  This  is  a  sandy  limestone,  brownish-gray  in  color. 
Samples  were  secured  and  tested  at  the  U.  S.  Road  Laboratory, 
with  the  following  results : 

BesultJt  of  Phyftical  Tf'f<f}<  of  Deroninn  Limt i<((nie  from  hind  of  L.  C.  Bimkcrj 

(h'ern»hniijy  Derntur  Counfi/.^ 

Specific  gravity 2.0      French  coefllcient  of  wear.  8.5 

Weight  per  cu.  ft (lbs.)      159      Hardness 0 

Water  absorbed  per  cu.  ft.. (lbs.)     2.99      Toughness 9 

Per  cent,  of  wear 4.7      Cementing  value — Di^y 8 

Wet 38 

"Extremely  soft  limestone,  with  about  the  average  toughness  and  re- 
sistance to  wear.  Cementing  value  good.  Best  suited  to  country  road  and 
light  highway  traffic." — Page. 

A  chemical  analysis  of  the  sample  made  at  the  same  lalxvratory 
resulted  as  follows: 

Ch/^mical  AnaJmh  of  Devonian  Limestone  from  land  of  L.  (\  lirmker, 

Greem^hurfj,  Decatur  County. 

Alumina  (Ai.Oa)   70 

Iron  oxide  ( FejOO   Trace 

Lime  (CaO)    34.90 

Magnesia  (MgO)  17.00 

Insoluble  in  hydrochloric  acid 1.78 

lioss  on  i^xnition  45.R<) 


Total    100.24 


♦For  standard  of  comparison  see  p.  79. 
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Prom  Greensburg  to  Milford,  rock  underlies  the  surface  at  a 
depth  of  4  to  6  feet. 

N.  Mowrey. — Northeast  quarter  of  section  12  (10  N.,  8  E.), 
Clay  Township.  An  old  rock  quarry,  not  used  since  1902,  is 
here  located.  It  is  at  the  edge  of  a  little  creek  bed  and  10  rods 
south  of  the  road.  The  outerop  rises  about  3  feet  above  the 
creek  and  water  must  be  removed  by  pumping  while  quarrying  ie 
going  on.  About  3  miles  of  pike  have  l)een  made  from  this 
quarry,  being  finished  about  3  years  ago.  This  road  is  in  good 
condition. 

Wdtson  Bastic, — Northwest  quarter  of  section  11  (10  N.,  8 
E.),  Clay  Township.  In  a  limestone  quarry  near  the  road  much 
the  same  condition  prevails  as  at  the  Mowrey  place. 

Nelson  Mowrey, — Southwest  quarter  of  section  4  (10  N.,  8 
E.),  Clay  Township.  About  V>  mile  west  of  the  bridge  on  Clifty 
Creek  and  14  ^^^^  south  of  the  road  is  a  gravel  deposit.  The 
pit  is  about  100  by  20  rods  in  area.  The  gravel  underlies  3  feet 
of  soil,  is  y^  of  an  inch  to  1  inch  in  diameter  and  runs  5  to  8 

* 

feet  in  thickness.  The  pit  is  situated  in  a  terrace  above  Clifty 
Creek,  about  40  feet  above  the  bed  of  the  creek,  and  extending 
back  toward  the  north  about  ^4  of  ^  mile,  with  a  width  of  10  to 
20  rods.  Gravel  is  being  hauled  3  miles  from  here  into  Shelby 
County. 

J.  Barney. — Northeast  quarter  of  section  8  (10  N.,  8  E.), 
Clay  Township.  A  gi'avel  pit  has  here  been  opened  from  which 
about  2,000  square  yards  have  been  taken.  The  pit  is  located 
in  what  seems  to  he  a  portion  of  a  terrace  rising  about  40  feet 
above  Clifty  Creek.  The  gravel  is  niuderately  fine,  with  no  large 
stones,  and  runs  4  to  12  feet  in  thickness,  with  2  to  6  feet  of  soil 
above.  The  deposit  is  a  ridge  about  10  rods  wide  and  Va  of  a 
mile  long,  running  nearly  due  north  and  south.  This  is  beii^g 
used  on  roads  in  the  vicinity  and  niakos  a  fairly  good  material. 

F.  M.  Chamy. — Southeast  quarter  of  section  7  (10  N.,  8  E.), 
Clay  Township.  An  irregular  excavation  has  been  made  at  the 
end  of  a  hill  overlooking  (.^lifly  Creek,  and  alMnit  45  fe^it.  above 
it.  The  gravel  is  much  mixed  with  clay  and  rfand,  and  is  a  very 
poor  quality  for  roads.  About  2,500  cubic  yards  have  l)ecu 
removed. 

Morgan  Miers. — Northwest  (piarter  of  section  23   (10  N.,  8 
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£.),  Clay  Township.  A  limestone  quarry  has  been  opened  on  a 
branch  of  Fall  Fork.  The  rock  lies  only  2  or  3  feet  above  wa|er 
level.  About  3  feet  of  stripping  is  necessary.  A  good  quality  of 
rock  occurs  here  and  much  more  is  available.  Six  miles  of  pike 
have  been  made  from  this  quarry. 

W.  E.  Woodruff. — Southwest  quarter  of  the  northeast  quarter 
of  section  33  (10  N.,  8  E.),  Clay  Township.  Limestone  outcrops 
here  in  the- bed  of  a  creek,  not  much  above  the  water  level 

/.  Jones. — Northwest  quarter  of  the  northeast  quarter  of  sec- 
tion 33  (10  N.,  8  E.),  Clay  Township.  This  place  lies  adjacent 
to  and  north  of  the  Woodruff  Placa  Rock  crops  out  in  the  bed 
of  a  small  stream,  which  is  dry  during  part  of  the  summer. 

Thomas  Shirk. — ^East  half  of  the  northwest  quarter  of  section 
21  (9  N.,  8  E.),  Jackson  Township.  A  limestone  quarry  has 
been  opened  in  the  valley  of  a  small  creek.  The  surface  of  the 
rock  is  about  6  feet  below  the  top  of  the  ground.  Seven  miles  of 
pike  have  been  made  from  this  quarry.  Water  stands  in  the 
quarry  above  the  level  of  the  limestone. 

Sarah  Updike. — Northwest  quarter  of  section  29  (9  N.,  8  E.), 
Jackson  Township.  A  small  limestone  quarry  was  opened  for 
building  1  to  2  miles  of  pike  south  of  Waynesburg.  The  rock 
was  taken  out  of  the  creek  bed  just  east  of  the  bridge  across  Bear 
Creek,  1  mile  south  of  Waynesburg.  From  5  to  6  feet  of  earth 
covers  the  rock. 

Oreensburg  Limestone  Company. — Southwest  quarter  of  sec- 
tion 28  (10  N.,  9  E.),  Sand  Creek  Township.  Ten  acres  are  cov- 
ered by  this  quarry,  rock  having  been  removed  to  a  depth  of  33 
feet  to  "soapstone"  below.  About  150  acres  are  yet  available, 
with  2  to  3  feet  of  stripping.  The  yearly  output  of  crushed  stone 
is  about  300  cars ;  of  other  rock,  450  to  500  cars.  Thirty  to  40 
men  are  employed.  The  shipments  of  crushed  rock  are  to  various 
parts  of  this  and  adjoining  States  for  use  on  country  roads,  trac- 
tion lines,  etc.  Samples  were  tested  at  the  U.  S.  Eoad  Laboratory 
with  the  following  results: 
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Res^iia  of  Phyneal  Teats  of  Niagara  Limestone  from  land  of  Qreenshwrg  Lime- 
stone Company,  Decatur  County  * 

Specific  gravity 2.7      French  coefficient  of  wear.  9 

Weight  per  cu.  f t (ibs.)  168.4      Hardness 12 

Water  absorbed  per  cu.  ft-.^bs.)     1.27      Toughness 8 

Per  cent,  of  wear 4.5      Cementing  value — Dry 61 

Wet 56 

"A  hard  limestone,  slightly  below  the  average  in  toughness  and  a  little 
above  in  resistance  to  wear,  with  good  cementing  value.  Best  suited  for 
highway  and  country-road  traffic." — Page. 

An  analysis  of  the  stone,  made  at  the  same  laboratory,  showed 
as  follows: 

Analysis  of  Niagara  Limestone  from  land  of  the  Greensburg  Limestone  Company, 

Decatur  County, 

Alumina  (A1,0,)  60 

Iron  oxide  (Fe,OJ  Trace 

Lime  (CaO)  40.75 

Magnesia  (MgO)  2.98 

Insoluble  in  hydrochloric  acid ' 4.27 

Loss  on  ignition 42.17 

Total    , 99.77 

Jesse  Styers. — Southeast  quarter  of  section  32  (10  N.,  9  E.), 
Sand  Creek  Township.  A  gravel  pit  has  recently  been  opened 
about  1  mile  south  of  Harris  City,  west  of  the  road,  in  a  terrace 
about  40  feet  above  Muddy  Fork.  The  gravel  of  these  terraces 
is  not  considered  to  be  very  good  and  is  not  used  to  any  great  ex- 
tent on  roads.  It  runs  from  6  to  15  feet  in  thickness,  with  3  to 
6  feet  of  stripping  necessary. 

(7.  A,  \f hippie, — Northeast  quarter  of  section  8  (9  N.,  9  E.), 
Sand  Creek  To^vnship.  A  limestone  quarry  is  to  be  opened  up 
for  use  on  pikes  in  the  neighborhood.  Kock  outcrops  at  the  bot- 
tom of  a  ravine  leading  into  JMuddy  Fork.  It  also  occurs  in  many 
places  in  the  bluflFs  along  the  valley  from  Greensburg  south. 

/.  W.  Tremain, — Xorthwest  quarter  of  section  15  (8  N.,  8 
E.),  Jackson  TowUvShip.  A  limestone  quarry  has  just  been 
opened.  Three  miles  of  pike  are  to  be  made  from  this  quarry. 
The  creek  valley  is  here  about  15  rods  wide,  and  the  outcrop  ex- 
tends up  into  the  hills,  having  a  clay  veneering  of  drift  3  to  16 

*For  standard  of  comparison  see  p.  79. 
S2— GmIoit. 
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feet  deep  on  top.  The  cost  of  the  pike  near  here  is  about  $2,650 
per  mile. 

John  E.  Boicourt. — Northwest  quarter  of  section  18  (8  N., 
9  E.)>  Sand  Creek  Township.  A  limestone  quarry  has  been  oper- 
ated here  for  20  years.  The  quarry  is  in  the  valley  of  a  small 
creek.  Two  miles  of  pike  have  been  built  from  the  stone  and  it 
is  in  good  condition.  About  15  acres  are  yet  available,  with  4  or 
5  feet  of  stripping. 

Nathaniel  Gentry, — Southeast  quarter  of  section  13  (8  N.,  8 
E.),  Sand  Creek  Township.  A  limestone  quarry  exists  3  miles 
south  of  Westport.  Kock  is  now  being  removed  for  a  pike  2% 
miles  long.  Outcrops  of  the  stone  occur  along  the  ravines  leading 
to  Sand  Creek,  which  is  here  bordered  by  rocky  cliffs  40  feet 
high.  The  upper  layer  at  this  quarry  is  a  sandy  limestone,  sim- 
ilar to  the  sample  from  the  Bunker  farm.  This  layer  is  now 
being  used  for  pike  making.  Below  this  is  a  thin  layer  of  shale, 
then  blue  limestone. 

Westport  Stone  Company. — Southwest  quarter  of  section  5  (8 
N.,  9  E.),  Sand  Creek  Township.  The  yearly  output  of  this 
quarry  is  about  1,000  cars,  about  150"  cars  of  crushed  stone  being 
shipped  each  year.  This  is  sold  in  Indiana,  Illinois  and  Ohio. 
Eighty  men  are  employed.  About  20  acres  have  been  removed 
and  90  acres  are  yet  available,  with  a  stripping  of  5  to  15  feet. 

Biddimjer  Bros. — Northwest  quarter  of  section  21  (9  N.,  9 
E.),  Sand  Creek  Township.  This  quarry  on  Muddy  Fork  has 
an  output  of  800  yards  of  crushed  rock  and  300  yards  of  rubble 
yearly.  It  is  necessary  to  remove  about  2  feet  of  soil.  A  20-foot 
section  of  rock  can  be  quarried  above  the  creek  bed.  Ten  acres 
are  available. 

Alec  Purvis. — Southwest  quarter  of  section  4  (9  N.,  9  E.), 
Sand  Creek  Township.  Limestone  outcrops  on  the  side  of  the 
valley  of  Muddy  Fork.    No  quarry  has  been  opened. 

Samuel  Ilodson. — Southwest  quarter  of  section  16  (9  N.,  9 
E.),  Sand  Creek  Township.  Limestone  quarries  are  operated 
near  Biddingers,  20  to  50  acres  being  available. 

The  Marjncss  Place. — Northeast  quarter  of  section  12  (9  N., 
9  E.).  Clarion  Township.  Limestone  outcrops  along  Sand  Creek, 
ro<^k  for  the  Greens burg-Milhausen  pike  being  taken  from  here. 
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On  Muddy  Fork  rock  crops  out  from  near  the  bridge  on  the 
Cohimbus-Greensburg  pike  to  the  junction  with  Sand  Creek. 
Panther  Creek  has  rock  from  sci'tiou  24  (0  N.,  J)  E.)  to  its  mouth. 
Squaw  Creek  has  outcroj>s  of  rock  from  near  Milhauson  to  its 
junction  with  the  Nortli  Fork  of  Muscat  a  tuck  Kiver. 

E.  J.  Fork'crL — Southwest  (juarter  of  section  .^5  ( \i)  N.,  10 
E.),  Salt  Crcvk  Townsliij).  An  outcrop  of  limestone  here  mark< 
the  upper  limit  of  linu^stone  on  th(*  N^orth  Fork  of  the  Muscatn- 
tuck  River. 

Thomas  Sviiih, — Northeast  ipiartor  of  section  21  (10  N.,  10 
E.),  Washington  Township.  A  limestone  quarrv  on  Sand  CrcH^k 
is  now  being  used  for  a  pike  near  by.  Three  miles  of  road  are 
being  built  this  year.  A  good  blue  limestone  is  found  here,  the 
outcrop  being  in  the  creek  IxhI.  Sand  Creek  from  here  to  Sci])io 
has  more  or  less  limestone  cropping  out  in  its  channel  and  i>anks 

Clay  Castor, —  East  half  of  the  southwest  (pnu'ter  of  sect  inn  :52 
(10  N.,  11  E.),  Salt  (-reek  Tnwnshij).  limestone  appears  on 
Leather  Crf^k  on  this  farm,  and  mny  he  expected  to  croj)  out  far- 
ther down  the  vallev. 

L 

Biff  Four  Stone  ^'omy^r/?///.-- Southwest  quarter  of  sc^ction  >i  (I'' 
N.,  11  E. ),  Salt  Creek  Township.  M»out  tJ  ticres  hnve  l)eei>  ex 
cavated  to  a  depth  of  10  to  20  fVet  Orw  hundred  and  20  ncre.- 
are  available  with  1  to  12  l(H»t  ^-t  -M*ij)j)in^.  Forty  to  50  men 
are  employed.  The  yearlv  onfjup  is  <)*)0  cw  loods.  Abt»ut  100 
cars  of  cnished  st::n(  are  pr"<lu(ed  nnnuallv.  Samples  of  this 
stone  were  sent  to  the  lioad  'I'o^riuLi-  Lab'-ratory  at  Washington, 
with  thr  follow  in  •!  results  : 


RetHlltM  of  Pln/.'iirfil  Tixtx  of  Xiii<inin  Lt'in^.^lnnc  froju  laml  (tf  Bin  Fntir  Stmw 

OniifKiHi/,    \i 'I'  P'-int,    Ihi'nffir  {'nnnlii.'^ 

Specific  gravity 12  7       Fiduh  rortliciciii  of  vvoar.  ll..**i 

Weight  per  cu.  ft ai)s.)   KlS.  t      Uardiu'ss 0.;i 

Water  absorbod  per  «ii.  U. .(His.)       .\YA      Ton^rlinoss U» 

Per  cent,  of  wear "J..")       Comenlinj;  valu«»     l)iy . . .  .  TJ 

Wet ....  :u 

"A  rather  hard  limostoin*.  sUtjliiIy  aliovt*  tlio  av^Tajje  in  Idivlim  ss  and 
»ibove  the  averapr  in  ri'sistan<-e  to  w»ar.  wiili  fairly  ;?<>{id  ('(Mncniin;:  valin*. 
Suitable  for  highway  and  conntry-mad  natiir."  -PajLTo. 


•For  stniidni'd  df  ctniiiinrls-  n  si-o  p.  79. 
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An  analysis  of  the  sample  made  at  the  same  laboratory  showed 
the  following  results : 

Chemical  Ancdyns  of  Niagara  Limestone  from  land  of  Big  Four  Stone  Company, 

New  Point,  Decatur  County. 

Alumina  (Al^Og)  1.00 

Iron  oxide  (Fe,0,)  J25 

Lime  (CaO)  44.85 

Magnesia  (MgO) 7.24 

Insoluble  In  hydrochloric  acid 2.05 

Loss  on  Ignition 43.21 

Total    100.10 

Henry  Hascamp. — Northeast  quarter  of  section  6  (10  N.,  11 
E.),  Fugit  Township.  Limestone  outcrops  on  a  small  creek. 
Three  miles  of  pike  have  been  made  from  this  place.  About  3 
acres  are  availabla 

N.  HerricJc. — Northeast  quarter  of  section  19  (11  N.,  11  E.), 
Fugit  Township.  A  limestone  quarry  occurs  2  miles  north  of  St 
Maurica 

Jesse  Plue. — Southeast  quarter  of  section  9  (11  N.,  11  E.), 
Fugit  Township.  A  quarry  was  opened  here  and  a  crusher 
started,  but  the  rock  was  condemned  by  the  county  surveyor.  The 
stone  is  a  coarse,  granular,  yellowish  limestone,  rather  soft 
Where  it  has  been  used  for  4  or  5  years  on  a  small  piece  of  pike, 
it  has  worn  fairly  well. 

Fred  Huber. — Northeast  quarter  of  section  21  (11  N.,  11 
E.),  Fugit  Township.  Limestone  crops  out  on  the  bank  of  Eight 
Hand  Fork. 

J.  King. — Northeast  quarter  of  the  southwest  quarter  of  section 
34  (12  N.,  9  E.),  Adams  Township.  A  pit  by  the  road  near  the 
house  on  the  higher  terrace  of  Little  Flat  Rock  Creek  shows 
gravel  6  feet  thick  and  y^  of  an  inch  in  diameter,  with  some 
stones  3  to  12  inches  in  diameter.  About  1,000  cubic  yards  have 
been  removed  and  2  acres  are  yet  available. 

Orlando  Lee. — Southeast  quarter  of  the  northwest  quarter  of 
section  34  (12  N.,  9  E.),  Adams  Township.  A  gravel  pit  on  this 
place  is  in  an  extension  of  the  deposit  found  on  the  King  farm. 
About  the  same  amount  has  been  removed.  Two  acres  are  yet 
available. 
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Harry  Hayes. — Southwest  quarter  of  section  32  (12  N.,  9  E.), 
Adams  Township.  'A  limestone  quarry  has  heen  opened  on  Flat 
Bock  Creek  about  1^^  miles  north  of  Downey ville.  Three  thou- 
sand 600  cubic  yards  have  been  removed. 

R,  T.  Lemons. — South  half  of  the  southwest  quarter  of  section 
32  (12  N.,  9  E.),  Adams  Township.  A  limestone  quarry  exists 
south  of  Ilat  Eock  Creek.  This  quarry  is  operated  on  a  small 
scale^  similar  to  that  of  the  Hayes  quarry.  The  outcrop  rises 
30  feet  above  the  creek.  Some  15  acres  of  surface  are  easily 
available  at  these  quarries. 

Wesley  Garrett. — Southeast  quarter  of  section  31  (12  N.,  9  E.), 
Adams  Township.  Here  is  a  limestone  quarry  called  the  "Mc- 
Neely  quarry."  About  the  same  method  and  amount  of  work  is 
carried  on  as  in  the  two  quarries  previously  mentioned. 

Joseph  Oarrett. — ^Northeast  quarter  of  section  31  (12  N.,  9 
E.),  Adams  Township.  A  gravel  pit  here  occurs  with  about  5 
acres  yet  available. 

Lafe  Shellhom. — Southwest  quarter  of  section  5  (11  N.,  9 
E.),  Adams  Township.  A  small  limestone  quarry  exists  near  the 
bridge  over  Little  Flat  Rock  at  Downeyville.  The  creek  has 
rocky  banks  10  to  20  feet  high.  Rock  occurs  in  the  bed  and  the 
banks  of  V]at  Rock  Creek  and  its  branches  throughout  the  county. 
On  Clifty  Creek  rock  outcrops  from  a  point  2  miles  east  of  San- 
dusky to  its  exit  from  the  county. 

./.  A.  Carr. — Northeast  quarter  of  section  7  (11  N.,  10  E.). 
Clinton  Township.  Limestone  appears  in  the  creek  bed  and  from 
it  has  been  quarried  enough  rock  for  about  G  iiiileh  of  pike  between 
Sandusky  and  Clarksburg. 

About  2  miles  above  the  junction  of  Little  Flat  Rock  with  Flat 
Rock  and  on  the  south  side  of  the  former  there  is  an  extension 
of  the  "second  bottom,"  appnrontly  part  of  the  old  valley  which 
shows  up  west  of  the  Plcake  place.  Gravel  appears  along  the 
road  where  a  cut  has  been  made.  It  is  probable  that  this  old  val- 
ley contains  much  gravel.  Across  the  bridge  to  the  west,  on  Lafe 
Shellhom's  place,  a  pit  has  been  opened  at  the  edge  of  this  high 
terrace,  which  shows  gravel  10  to  15  feet  thick  beneath  1  to  2  feet 
of  soil.  At  present  the  showing  is  rather  fine  gravel.  This  is  but 
an  example  of  the  extensive  deposits  of  gravel  lying  between  Flat 
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Rock  and  Little  Flat  Rock  creeks.  All  the  r^ion  lying  between 
these  streams  as  far  north  as  about  a  mile  south  of  the  county  line 
may  be  expected  to  produce  gravel  at  a  depth  of  2  to  3  feet.  Also 
on  the  right  bank  of  Big  Flat  Rock  Creek  the  gravelly  terrace 
appears  to  a  width  of  about  half  a  mile  and  at  a  height  above  the 
creek  of  about  40  feet. 

John  SheUhom. — Southwest  quarter  of  section  6'  (11  N.,  0  E.), 
Adams  Township.  A  gravel  pit  has  been  opened  1  mile  west  of 
Downeyville  about  a  quarter  of  a  mile  above  the  fork  of  the  creek 
and  between  its  branches.  The  gravel  is  8  feet  in  thickness  and 
rather  coarse,  1/2  to  1^/^  inches,  with  stones  2  to  6  inches  in  diam- 
eter scattered  through.  It  is  overlain  with  2  feet  of  soil  and 
underlain  with  6  feet  of  coarse  sand. 

Raymond  Leach. — Southwest  quarter  of  section  6  (11  N.,  9 
E.),  Adams  Township.  There  is  a  gravel  pit  west  of  the  bridge 
on  Flat  Rock,  just  above  the  fork.  The  gravel  is  moderately  fine, 
but  towards  Uie  stream  is  coarse  and  bouldery. 

Clifty  Creek. — Southwest  quarter  of  section  10  (11  N.,  9  E.), 
Adams  Township.  Rock  outcrops  in  the  bed  of  the  creek  at  this 
bridge.  Gravel  could  possibly  he  o]>tained  in  small  quantities 
on  the  north  side  of  the  creek,  alx)ve  the  bridge,  on  'first  bot- 
tom."   No  high  terrace  gravel  appears  here. 

W.  W.  Hamilton. — Southeast  quarter  of  section  16  (11  X  ,  10 
E.),  Fugit  Township.  Limestone  has  been  quarried  from  the 
creek  here,  but  during  late  years  no  rock  has  been  used  on  roads, 
as  the  owner  was  unwilling  to  dispose  of  the  rook  to  the  township 
trustees.  *' 

Big  Four  Railroad  Grade. — Northeast  quartet  4>f  section  12 
(10  N.,  9  E.),  to  northeast  quarter  of  section  15  (10  N.,  10  E.), 
Washington  Township.  This  is  an  abandoned  railroad  grade,  and 
offers  a  supply  of  probably  10,000  yards  of  gravel.  It  is  mod- 
erately coarse,  being  ^4  ^^  «^  mQh  to  1  inch  in  diameter,  with 
some  larger  stones.  This  gravel  is  uoav  being  used  to  repair  the 
Greensburg-Kingston  pike. 

Benjamin  Garver. — Northwest  quarter  of  section  21  (10  N., 
9  E.),  Washington  Township.  Limestone  from  the  quarry  here 
has  been  used  in  making  se\'eral  miles  of  pike  in  the  township. 

Mr.  Turner, — Northwest  quarter  of  section  23  (10  N.,  9  E.), 
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Washington  Township.  A  limestone  quarry  has  been  in  use  for 
many  years  and  mii(»h  stone  has  been  taken  out  for  roads  in  the 
vicinity.  Tlie  rock  is  obtxiined  partly  from  the  bed  of  tlie  creek 
and  partly  from  the  banks. 


BAKTHOLOMEW  COUNTY. 

Area  in  square  miles 400 

Population  in  1000 24,504 

Miles  of  public  roiuis 900 

Miles  of  improved  roads 27G 

Percentage  of  roads  improved 30.G 

Miles  improved  with  gravel 250 

Miles  improved  with  crushed  stone 20 

Average  original  cost  of  gravel  roads  per  mile $2,0<K) 

Average  original  cost  of  stone  roads  i)er  mile $Ji,2<K) 

Total  original  cost  of  improved  roads JF583,20() 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $(J0 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $()0 

Miles  of  improved  roads  (gravel)  built  in  11X>5 15 

Miles  of  improved  roads  (stonej  built  in  11)05 4 

Miles  of  improved  roads  (gravel)  contracted  for  llHjtJ 24 

Miles  of  improved  roads  (stone)  contrjicted  for  11)0() 3i 

First  improved  roads  built l.S8r» 

Proportion  of  improved  roads  liuilt  since  18!)5  (per  cent.) 70 

Satisfaction  of  farmers  witli  inveslmeul  in  improved  roads Oodd 

Authority Wm.  A.  Morris,  County  Auditor 

The  most  striking  feature  in  res])ect  to  road  making  in  this 
county  is  the  exteni^ive  de])Osit  of  gravel  that  (iccurs  in  the  valley 
of  White  liiver.  The  area  of  this  deposit  is  n<^t  less  than  100 
S(]iiare  miles,  one-fonrth  of  the  \vhr)le  area  of  the  ooiiiity.  The 
gravel  usually  has  from  2  to  4  tec^t  of  soil  on  toj).  In  the  pla(*es 
where  it  mav  he  nu^st  (»asilv  secured,  tlie  travel  forms  ri(lj2,es 
slightly  above  the  surroundi  uii"  level  hut  torn.  Th(»se  ridges  are 
quite  fre<|uent  over  mo^t  of  the  bottom  land  and  may  Ik-  detected 
by  careful  obs(*rvation  of  the  undulations  of  n  jilcnved  ti(dd  or  by 
the  retarded  iir(»wth  of  canx  over  these  irrav(dlv  ])atches.  The 
depth  of  this  gravel  df^po-^it  is  undefined  over  most  nf  the  area, 
but  wells  have  jH/iietrated  r>0  fcot  or  more  of  gravel.  It  is  pr<»b- 
able  that  the  gravel  reaches  to  cn-en  a  greater  d(*j)th  in  some  places. 
It  is,  however,  not  ])racti('able  to  excavate  much  below  the  water 
level,  which   is  reaehed  generally  at   a   depth  of  10  feet  on  th*^ 
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lower  bottom  or  terrace,  and  at  about  30  feet  on  the  higher  terrace. 
The  size  of  the  gravel  is  usually  %  inch  to  %  inch  in  diameter, 
with  some  sand  and  some  layers  of  pebbles.  Pits  have  been 
opened  here  and  there  throughout  the  valley, , but  there  is  prac- 
tically no  limit  to  the  number  of  places  where  gravel  may  be 
taken  out. 

In  addition  to  the  deposits  in  White  River  valley,  there  is 
another  source  of  gravel  which  furnishes  abundant  and  suitable 
material  for  roads  in  this  and  neighboring  counties.  This  is  the 
outcrop  of  Knobstone  shales  which  rises  in  high  hills  along  the 
western  border  of  the  coimty.  A  3-mile  strip  along  the  west 
edge  of  Bartholomew  County  embraces  most  of  the  area  where 
this  gravel  is  found.  It  consists  of  pieces  of  iron  oxide  and  of 
sand  concretions  cemented  by  iron  oxide.  In  size  it  varies  from 
y^  inch  to  1  inch  in  diameter.  It  is  a  moderately  soft  material, 
crushing  readily  by  continued  traffic  into  a  compact  mass,  which 
cements*  together,  forming  a  smooth  and  solid  surface.  This 
gravel  may  be  found  in  all  the  streams  running  out  of  the  Knob- 
stone  hills,  and  for  a  distance  of  about  2  miles  from  where  it  was 
derived.  These  two  gravels  vary  considerably  in  regard  to  their 
suitability  as  road  metals.  The  hard  gravel  of  the  White  River 
valley  requires  at  least  a  year  to  become  packed  sufficiently  to 
make  a  'good  surface.  The  softer  gravel  from  the  hills  packs 
quickly.  While  the  former  is  comparatively  resistant  to  traffic 
at  all  seasons  of  the  year,  the  latter  is  liable  to  "cut  through" 
-when  frost  is  coming  out  of  the  ground.  Samples  of  this  Knob- 
stone  gravel  from  Wolf  Creek  were  tested  at  the  Road  Laboratory 
at  Washington,  and  the  results  show  its  dry  grinding  cementing 
value  to  be  74,  and  the  wet  grinding  190. 

A  width  of  6  miles  through  the  east  side  of  Bartholomew 
^  Coimty  is  provided  with  limestone  of  good  quality.    This  is  quar- 
ried in  several  places,  and  rock  instead  of  gravel  is  here  used  for 
road  making. 

TT.  J ,  Cook. — Part  of  the  east  half  of  the  northeast  quarter 
of  section  28  (10  N.,  6  E.),  Union  Township.  A  gravel  pit  has 
been  opened  about  1/4  of  a  mile  east  of  the  road.  About  15,000 
cubic  yards  have  been  removed,  being  used  on  the  roads  of  the 
vicinity.  The  gravel  averages  1  inch  in  diameter,  and  runs  10 
feet  thick,  with  2  feet  of  soil  above. 
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Mary  E.  Royce. — Southeast  quarter  of  section  21  (10  N.,  6 
E.),  Nineveh  Township.  A  gravel  pit  300  by  70  yards  in  area 
and  6  feet  deep  has  here  been  opened.  The  gravel  is  about  like 
that  in  tho  Cook  pit  and  has  2  feet  of  soil  above  it.  Material 
for  about  4  miles  of  road  has  been  secured  from  this  pit.  The 
road  is  now  in  good  condition  after  being  in  use  about  6  years. 
It  has  been  repaired  every  year  with  gravel  from  Hickey^s  pit 

John  HicTeey. — Southwest  quarter  of  section  16  (10  N.,  6  E.), 
Nineveh  Township.  A  gravel  pit  is  situated  in  a  low  ridge  100 
by  85  yards.  Four  miles  of  road  have  been  made  from  this  pit 
and  the  road  is  in  very  good  condition.  The  gravel  is  about  6  feet 
thick,  with  about  30  inches  of  soil  above. 

James  D,  Bamhill. — Southwest  quarter  of  section  7  (10  N., 
5  E.),  Nineveh  Township.  At  the  junction  of  Mud  and  Nineveh 
creeks  a  gravel  hill  rises  to  a  height  of  CO  feet  above  the  creek 
bed.  Gravel  is  exposed  on  the  sides,  while  on  the  east  slope  it 
has  been  removed  in  quantity.  It  is  overiain  with  1  to  3  feet  of 
soil.  Near  the  top  is  a  layer  1  to  2  feet  thick  of  finely  cemented 
gravel.  This  crops  out  in  heavy  ledges  on  the  west  side  of  the 
hill  for  200  yards.  Below  the  cemented  layer  down  to  the  level 
of  the  creek  the  gravel  is  mostly  loose  but  arranged  in  a  somewhat 
stratified  manner,  the  planes  of  stratification  dipping  toward  the 
southwest  at  an  angle  of  15  to  20  degrees.  The  gravel  ranges  in 
size  from  ^4  ^f  ^^  ^^^^  to  2  inches  in  diameter,  and  there  are 
many  large  boulders  4  to  20  inches  in  diameter.  Limestone, 
shale,  greenstone  and  quartz  pebbles  are  frequent.  Two  and  one- 
half  miles  of  road,  southeast  of  Kansas,  were  built  from  this 
pit  5  years  ago.  The  gravel  packs  well  and  the  road  is  in  good 
condition  at  present. 

A.  E,  Royce. — ^Northeast  quarter  of  section  2  (10  N.,  4  E.), 
Nineveh  Township.  A  knoll  of  gravel  with  no  soil  on  top  exists 
here,  about  3,000  cubic  yards  beins:  available.  One-fourth  of  a 
mile  of  road  has  boon  made  from  this  pit.  The  pike  from  Kansas 
to  Edinburg  was  made  from  pravel  taken  from  Nineveh  Creek, 
Driftwood  River  and  the  Joseph  Watts  farm.  It  was  built  20 
years  ago,  and  is  now  a  good  road. 

John  Royce  and  Granville  Smith, — Southwest  quarter  of  sec- 
tion 13  (10  N.,  4  E.),  Nineveh  ToAvnship.  A  pit  has  been 
opened  up  in  the  barnyard  near  the  base  of  a  hill.     A  similar  de- 
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posit  to  that  found  on  the  Bamhill  farm  is  here  exposed.  There 
IS  a  cemented  portion  above  5  to  7  feet  of  gravel.  Acroes  the 
fence  on  the  Smith  place  a  thicker  section  is  shown.  No  stripping 
is  necessary.  Two  and  a  half  miles  of  pike  were  built  from  these 
pits  in  the  fall  of  1904,  running  south  from  the  west  side  of 
Royce's  farm,  I 

Leuns  Royce. — Southwest  quarter  of  section  13  (10  N.,  4  E.), 
Nineveh  Township.  Gravel  is  exposed  on  a  hill  where  the  road 
has  been  cut  through.  At  the  top  there  are  2  or  3  feet  of  red 
sandy  clay.  There  is  some  cemented  gravel  here,  as  in  the  last 
two  places  descril^ed.  The  cliff  faces  the  northwest  and  the  ma- 
terial is  arranged  in  arched  strata.  The  hill  to  the  north  is  cut 
to  a  depth  of  12  feet,  and  shows  only  red  gravel,  or  coarse,  sandy 
clay.  Gravel  from  this  pit,  with  a  gravel  from  the  John  Royce 
place,  was  used  on  the  pike  near  by,  having  been  put  on  in  1904. 
It  wears  well,  but  on  the  hillsides  is  badly  washed.  This  gravel 
deposit  seems  to  be  an  extension  of  the  deposit  on  the  John  Royce 
and  Bamhill  places,  which  are  doubtless  more  or  less  connected 
through  the  high  hill  which  separates  them. 

John  Lon{j. — Southeast  quarter  of  section  23  (10  N.,  4  E.), 
Nineveh  Township.  In  the  bed  of  a  small  creek  leading  from 
the  hills  at  the  west,  gravel  is  found  in  considerable  quantities, 
occurring  both  in  the  channel  and  in  the  banks  of  the  stream. 
It  consists  erf  flat  fragments  of  fine,  shaly  sandstone  cemented 
with  iron  oxide  and  glacial  boulders,  the  latter  frequently  reach- 
ing the  diameter  of  8  inches,  but  mostly  smaller.  About  2  mile« 
of  pike  were  made  from  this  kind  of  material  in  September,  1904. 
The  gravel  packs  well  and  forms  a  hard,  smooth  surface. 

P.  N.  Daum, — Northwest  quarter  of  section  6  (9  N.,  4  E.), 
Union  Township.  On  the  south  side  of  a  little  valley  nmning 
through  this  farm  there  is  an  outcrop  of  cemented  gravel  like  that 
on  the  Barnhill  place.  No  material  has  been  taken  out,  but  the 
indications  are  such  ns  to  suggest  an  extensive  deposit. 

J.  Q.  Owens. — Northwest  quarter  of  section  7  (9  N.,  4  E.), 
["nion  Township.  There  is  about  IV^  miles  of  gravel  on  Cath- 
erine Creek,  beginning  alx)ut  Vj  of  a  mile  west  of  section  7  and 
extending  up  the  stream.  Bless  Creek,  just  south,  has  little  or  no 
gravel,     ilost  of  that  which  has  been  used  on  the  roads  south  of 
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Bless  Creek  caine  from  Driftwood  Kiver,  1  mile  south  of  Lowell 
Mills. 

Dr.  Wright. — Southwest  quarter  of  secti(«i  22  (0  N.,  5  E.), 
Columbus  Township.  Two  miles  west  of  CVJumbus,  in  the  bed 
of  Driftwood  River,  is  a  ^avel  bar  from  which  material  is  hauled 
frequently.  It  is  aWmt  200  by  25  yards  in  area,  and  averages  3 
feet  deep.  Iliirh  wat^er  always  brings  in  fresh  gravel  to  renew 
places  from  which  it  has  been  removed,  so  tliat  there  is  a  never 
failing  supply.  In  size  the  gravel  varies  from  coarse  sand  to  2 
inches  in  diameter.  jMuch  has  l)oen  used  on  pikes  near  by  and  at 
a  distance.  The  pike  running  west  from  Columbus  up  the  valley 
of  Wolf  Creek  was  built  largely  from  these  bars  many  years  ago. 
It  is  in  fair  condition,  but  becomes  loose  and  dusty  on  top  soon 
after  damp  weather  has  ceased. 

Valentine  AvlL—Nonh  half  of  section  30  (9  X.,  4  E.),  Har- 
rison Township.  Gravel  sets  in  in  Wolf  Creek  at  the  bridge  y2 
mile  west  of  this  farm,  and  extends  to  the  hills.  The  amount  ob- 
tainable at  different  plac<?s  along  this  stream  is  variable. 

S,  C.  Dauf/horly, — Southwest  quarter  of  section  12  (8  N.,  r> 
E.),  Wayne  Township.  A  gravel  pit  500  by  90  yards  in  area, 
lying  along  the  P.,  C,  C.  it  St.  L.  Railway,  a  (quarter  of  a  mile 
northwest  of  Walosboro,  has  Ix^en  opened.  Tt  shows  the  following 
section : 

Section  at  grate!  pit  of  S.  ('.  Dawpuriij^   Waijm'  Towm^hip,  Barfhahmnr  <\ninft/. 

Feet.         Tnchfft. 

1.  Soil,  reddish,   s-andy 3 

2.  Sand  1  2 

3.  Grnvol,  mostly  tiii(\  jivornj?in.i:  ahoiit  oiu»- fourth  inch  in 

d!amt»tt»r 10 

The  maaiiitudo  <»f  tliis  excavation  sIkjavs  tlu*  groat  prevalence 
of  gravel  as  an  underlying  deposit  in  this  valley.  This  gravel  pit 
has  been  usod  bv  the  raihvav  coinpanv. 

I  ale 

Shennnn  *S.vv/7/r//. --Northwest  (jiiarter  of  section  12  (8  X.,  T) 
E.),  Wayne  ToAviishi]>.  A  uravcl  pit  lies  ju-t  across  the  road 
from  tho  DauLdicrtv  ])lace.  It  is  SO  bv  ;>0  vards  in  an^a  and  is 
the  same  kind  r,f  dcjjosit  in  every  Avay  a-  the  other. 

Many  gravel  bars  nro  foun<l  iji  the  channel  nf  White  Kivrr 
between  Colundms  and  Azalia. 

C.  E,  Massie. — Northwest  quarter  of  section  83  (8  N.,  0  E.). 
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Wayne  Township.  A  gravel  bar  occurs  in  White  Eiver  at  this 
place.  It  is  250  by  60  yards  in  area  and  3  feet  deep  above  low 
water.    The  gravel  averages  about  V4  of  an  inch  in  diameter. 

Mr.  Spurgeon. — Northwest  quarter  of  section  32  (8  N.,  6  E.), 
Wayne  Township.  There  is  here  a  gravel  pit  about  150  yards  in 
diameter  and  12  feet  deep. 

A.  Kiel. — Northwest  quarter  of  section  16  (7  N.,  6  E.),  Wayne 
Township.  About  1%  miles  southeast  of  Jonesville  is  a  gravel  pit 
in  a  pasture  near  the  road.    It  is  about  100  yards  in  diameter. 

Section  of  gravel  pU  on  land  of  A .  Kiel. 

Feet.        Inehe9. 

1.  Soil,  dark  colored,  pebbly 1  6 

2.  Gravel,  one-fourth  to  one-half  inch  in  diameter  with  finer 

material   4  6 

At  least  5  acres  occur  in  the  same  ridge.  There  is  not  much 
demand  for  this  gravel  at  5  cents  a  yard.  Mr.  Kiel  has  also 
6  or  7  gravel  bars  in  the  river,  of  5  to  10  acres  each. 

Southern  Indiana  Railway  Oravel  Pit. — ^Northwest  quarter  of 
section  3  (7  N.,  6  E.),  Sand  Creek  Township.  A  pit  400  by 
200  yards  in  area  has  here  been  opened.  Gravel  has  been  used 
for  ballast  on  the  railroad.  It  is  much  mixed  with  sand  and,  in 
general,  is  too  fine  for  roads.  It  runs  about  7  feet  thick  with  3 
feet  of  pebbly  soil  above. 

Leiiris  Davis, — Southwest  quarter  of  section  3  (7  N.,  6  E.), 
Sand  Creek  Township.  From  a  gravel  bar  in  White  River  at  this 
point  the  pike  south  of  Azalia  was  being  made. 

Frank  Crump. — Southwest  quarter  of  section  10  (7  N.,  6  E.), 
Sand  Creek  Township.  A  gravel  bar  here  occurs,  about  %  of 
a  mile  below  the  Davis  bar.  These  two  gravel  bars  each  comprise 
about  15,000  cubic  yards. 

N.  Newsom.—^liioTihwest  quarter  of  section  28  (8  N.,  6'  W.), 
Sand  Creek  Township.  A  gravel  pit  50  by  30  yards  in  area  has 
been  opened  near  White  River  1  mile  west  of  the  Azalia-Colum- 
bus  pike.  The  gravel  averages  %  of  an  inch  in  diameter  and 
runs  10  feet  thick,  with  2  feet  of  dark,  gravelly  soil  above. 

John  Cnimp. — Northeast  quarter  of  section  20  (8  N".,  6  E.), 
Sand  Creek  Township.  A  gravel  pit  100  by  200  yards  in  area 
is  located  about  Vy  "^^1^  ^^^t  oi  the  river  and  3^4  miles  northeast 
of  Azalia. 
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Clifty  Creek. — There  is  a  gravel  bar  about  ^2  ™i^^  above  the 
bridge  on  the  Azalia-Coluinbus  pike,  on  the  line  between  section 
32  (9  K,  6  E.)  and  section  5  (8  N.,  6  E.),  Columbus  Township. 
Much  gravel  has  been  taken  from  this  deposit  for  the  pike 
near  by. 

A.  McEweru — East  half  of  section  31  (9  N.,  6  E.),  Columbus 
Township.  A  gravel  pit  50  by  30  yards  in  area  occurs  here  which 
ahows  the  following : 

Section  of  gravel  pit  on  land  of  A .  McEwen, 

1.  Soil.  graveUy    3 

2.  Sand  6 

3.  Gravel,  i  inch  in  diameter 8 

Gravel  from  here  was  used  on  the  pike  20  years  ago.  The  road 
is  in  good  condition.  The  gravel  has  been  taken  out  from  the 
point  of  a  knoll  running  northwest  from  the  residence.  The 
top  of  this  knoll  is  35  feet  above  low  water  in  White  Kiver. 

John  Beatty, — Columbus  Township.  Mr.  Beatty  has  four 
gravel  bars  in  White  River,  comprising  100  acres,  with  an  average 
depth  of  2  feet.  IMuch  has  been  used  for  piking  roads  near 
Columbus. 

The  "State  Koad,"  running  southeast  from  Columbus,  was 
piked  many  years  ago  with  river  gravel  and  pit  gravel.  It  is  in 
rather  poor  condition,  owing  to  the  fact  that  the  gravel  is  too 
fine  to  pack,  and  2  or  3  inches  of  the  top  is  always  loose. 

Near  the  Columbus-Indianapolis  intcrurban  line  bridge  at  Co- 
lumbus there  is  a  pit  70  by  70  yards  in  area,  from  which  gravel 
was  taken  for  ballasting  the  interurban  track.  It  shows  3  feet 
of  gravel,  l^  to  V^  inch  in  diameter,  overlain  with  4  feet  of 
brownish  pebbly  soil. 

Lowell  Station, — Northeast  quarter  of  section  11  (0  N.,  5  E.), 
Columbus  Township.  There  is  here  a  railroad  gravel  pit  275  by 
275  yards  in  area  which  shows  6  feet  of  gravel  overlain  with  4 
feet  of  brown  pebbly  soil.  Tlie  material  taken  out  of  this  pit  was 
used  as  ballast  on  the  railroad. 

Isaac  Bredin, — Southeast  quarter  of  section  0  (10  N.,  5  E.), 
German  To^vnship.  A  gravel  deposit  here  occurs  w^hich  is  the  re- 
sult of  overwash  from  a  break  in  the  dike.     About  1,000  cubic 
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yards  have  been  removed  and  as  much  more  is  lying  on  the  ground. 
This  is  being  used  on  roads  in  the  vicinity  and  is  of  good  quality. 

Driftwood  River. — Southwest  quarter  of  section  4  (10  N.,  5 
E.),  German  Township.  Near  the  bridge  on  the  Kansas-Edin- 
burg  road  is  a  gravel  bar  from  which  material  was  taken  for  pikes 
in  the  neighborhood. 

Flat  Rock  Creek  has  much  gravel  from  where  it  enters  the 
county  to  its  junction  with  Driftwood  River,  while  the  latter 
stream  has  gravel  only  in  occasional  bars.  From  Flat  Rock  comes 
most  of  the  gravel  used  on  the  pikes  in  Grerman  Township.  The 
roads  made  of  it  are  good,  though  built  many  years  ago. 

John  Wardy  of  Hope,  has  a  gravel  bar  in  Flat  Rock  Creek, 
about  half  a  mile  up  stream  from  the  bridge  west  of  St  Louis 
Crossing.  Of  this,  10,000  cubic  yards  have  been  removed  for 
use  on  the  roads  in  the  vicinity.  Much  of  the  gravel  used  near 
Hope  is  brought  from  Flat  Rock  Creek. 

H,  Snider. — Northeast  quarter  of  section  18  (10  N.,  7  E.), 
Haw  Creek  Township.  Just  at  the  edge  of  the  village  of  St 
Louis  there  is  a  large  gravel  pit  in  the  hill  on  which  the  house 
and  bam  are  standing.  It  is  70  by  60  yards  in  area  and  averages 
18  feet  in  depth.  The  excavation  has  proceeded  so  far  as  to 
threaten  the  safety  of  the  foundation  of  the  house.  Much  of 
the  material  is  sandy  or  gravelly  soil.  The  best  gravel  is  in  a 
buried  ridge,  which  runs  under  the  house.  About  20  miles  of 
road  have  been  made  from  this  pit.  It  makes  a  good  road,  re- 
maining smooth  and  firm. 

The  roads  about  St.  Louis  are  unusually  good.  In  one  part  of 
the  deposit  above  mentioned  cemented  gravel  appears.  Mr.  Sni- 
der says  that  after  blasting  through  this  cemented  layer  no  gravel 
was  found  below.  This  deposit  is  also  outside  the  limits  of  the 
ordinary  valley  deposit  farther  west,  and  bears  evidence  of  glacial 
deposition.  There  is  a  partial  stratification,  with  the  dip  towards 
the  northwest 

Mr.  Boumian. — Southwest  quarter  of  section  6  (10  N.,  7  E.), 
Haw  Creek  Township.  A  gravel  pit  is  located  in  a  field  a  quar- 
ter of  a  mile  southeast  of  the  residence.  The  pit  was  just  being 
opened  when  it  was  visited  by  the  writer.  The  deposit  is  at  the 
edge  of  a  little  valley,  and  on  the  southeast  slope  of  a  hill  rising 
some  30  feet  to  the  west.     There  is  an  acre  or  so  available. 
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Sffction  at  Bowman  gravel  pit. 

Feet. 

1.  Soil,  coarse,  pebbly 2 

2.  Boulders.  2  to  G  inches  in  diameter 1 

3.  Oravel,  i  to  1  inch  in  diameter 2+ 

Mr.  Harker. — Northeast  quarter  of  section  0  (10  N.,  7  E.), 
Haw  Creek  Township.  A  gravel  pit  is  located  at  the  edge  of 
the  woods  a  quarter  of  a  mile  west  of  the  road.  Its  area  is  40 
by  60  yards,  and  is  about  14  feet  deep  at  one  end,  running  out 
to  the  surface  on  the  hillside.  The  deposit  is  in  the  form  of  a 
buried  ridge  running  back  into  the  hill,  the  end  l)eing  exposed  in 
the  pit.  About  six  feet  of  clayey  soil  rests  on  the  top  and  sides 
of  the  gravel  ridge,  a  cross  section  of  which  is  probably  eight  feet 
high  and  twelve  feet  wide.  The  gravel  is  from  half  an  inch  to 
one  and  a  half  inches  in  diameter  and  contains  some  l>oulders 
six  to  ten  inches  in  diameter.  It  is  rather  difficult  of  access  and 
ifl  now  used  only  for  repairinc:  roads.  A  three-foot  hole  dug  in 
the  top  of  the  hill  *30  yards  farther  back  shows  coarse  gravel  at 
the  bottom. 

Letns  Solornon. — Northwest  quarter  of  section  20  (10  N.,  7 
E.),  Haw  Creek  Township.  A  limestone  quarry  northwest  of 
Hope  is  located  on  the  west  bank  of  Haw  Creek.  This  quarry 
has  produced  rock  for  about  ten  miles  of  road.  Tlie  stone  is  a 
moderatelv  hard  limestone,  and  bv  some  is  tliou<!:ht  to  be  hotter 
for  roads  than  is  the  blue  limestone,  since  its  softer  quality  per- 
mits it  to  pack  more  readily.  The  to]>  of  the  formation  is  about 
12  feet  above  Haw  Creek,  aiul  the  rock  extends  back  into  the  hill 
indefinitely.  There  is  too  grout  a  depth  <>f  soil  on  t<r])  to  make 
a  paying  quarry,  except  jn^t  :ilong  the  outcrop.  A  crusher  is  lo- 
cated here. 

Samples  of  this  sfono  wore  secured  inid  sent  to  the  T".  S.  Road 
Laboratory  for  tostiiiir,  with  the  followiiiii  result^: 

nxir  Jlopr^   Jinifhnhtrni  i>'  fntuitij.* 

Specific  gravity -.7       I"'r«'ncli  cooflichiit  of  worn*.  0.1 

Weight  per  cu.  ft (ll>s.i    17 1..")       ll:inln«'<s —1 

Water  absorljod  jur  en.  ft..(Il)s.)     1.71       Toui?]in<'s< r» 

Per  cent,  of  wviw ."if)       (^niiciitinir  valiu* — Dry.  . .  .  *2m 

Wot....  41 

"Fair  resistance  to  wonr  and  fairly  ^ood  ct^niontinj;  value.    Best  suited 
for  country-road  traffic." — Pago. 


^or  standard  of  comparison  sec  p.  79. 
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An  analysis  of  the  stone,  made  at  the  same  laboratory,  showed 
the  following  results: 

Analysis  of  Devonian  Limestone  from  land  of  Lewis  Solomon,  near  Hope, 

Bartholomew  County, 

Iron  oxide  (Fe,OJ  Trace 

Lime  (CaO)   55.70 

Magnesia  (MgO)   23 

Phosphoric  acid   (P,OJ Trace 

Insoluble  in  hydrochloric  acid 86 

Loss  on  Ignition 43.32 


Total    100.11 

Sarah  Trotter. — Northeast  quarter  of  section  32  (10  N.,  7  E.)? 
Haw  Creek  Township.  About  two  miles  south  of  Hope  a  quarry 
of  limestone  is  being  opened  up  An  area  10  by  40  yards  has  been 
removed  to  a  depth  of  12  feet*  With  from  3  to  10  feet  of  strip- 
ping, 20  acres  could  be  quarried.  The  stone  is  much  the  same 
as  that  on  the  Solomon  farm.  Two  miles  of  pike  have  been  made 
from  this  quarry,  the  rock  being  sold  at  eight  cents  per  cubic 
vard. 

John  Keller, — Southwest  quarter  of  section  8  (9  N.,  7  E.), 
Clay  Township.  A  gravel  pit  just  south  of  the  township  line 
bridge  on  Clifty  Creek,  about  a  mile  west  of  Newbern,  is  80  by 
80  yards  in  area.  This  pit  has  been  used  25  or  30  years,  and 
some  50  miles  of  pike  have  been  made  from  it.  About  40  acres 
are  yet  available.  The  soil  is  two  feet  deep,  below  which  is  some 
12  feet  of  gravel,  alternating  with  layers  of  sand  or  of  coarse 
material  and  containing  some  boulders  up  to  one  foot  in  diam- 
eter. 

Mr.  McCavlei/.—E^st  half  of  section  8  (9  K,  7  E.),  Clifty 
Township.  About  ten  rods  northeast  of  the  Keller  pit  is  a  newly 
opened  gravel  pit  in  an  extension  of  the  same  terrace. 

Mr.  Shafer. — Southwest  quarter  of  section  5(9  N.,  7  E.),  Clay 
Township.  From  a  quarry  located  back  of  the  bam  some  rock 
has  been  removed  for  foundations.  This  rock  is  in  thick  layers 
and  is  a  moderately  compact  stone.  With  a  stripping  of  one  to  six 
feet,  five  or  ten  acres  would  be  available. 

D.  nophins.— North  half  of  section  22  (10  N.,  7  E.),  Haw 
Creek  Township.     Here  is  a  limestone  outcrop,  but  no  quarrying 
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has  been  done.     About  one  mile  east,  on  Duck  Creek,  limestone 
ontcrops  in  the  bed  of  the  creek. 

Arthur  Galhraifh, — Southwest  quarter  of  section  26  (10  N.,  7 
K,),  Haw  Creek  Township.  A  pravel  pit  three-fourtha  of  a  mile 
north  of  Ilartsville,  on  the  west  side  of  Cliftv^  Creek,  is  in  an 
area  of  terrace  contain inp  about  two  acres. 

Dr,  Morrison. — Southwest  quarter  of  section  30  (10  X.,  7  E.), 
Haw  Creek  Towiiship.  On  the  west  side  of  Clifty  Creek,  just 
Ik^Ioav  Hartsvillo,  rock  outcrops  about  30  feet  above  the  creek.  A 
quarry  has  been  lately  opened,  the  rock  being  used  mainly  for 
buildinir  purposes.     The  quantity   is  unlimited. 

John  CoIIiths, — Soutliwest  quarter  of  section  30"  (10  X.,  7  E.), 
Haw  Creek  Township.  A  limestone  (luarry  is  located  west  of 
Clifty  Creek,  one-fourth  of  a  mile  southwest  of  Hartsvillo.  It  is 
100  by  40  yards  in  area.  Little  stripjtin^  is  necessnrv  and  un- 
limited amounts  are  available. 

ir.  B.  Dari^, — Northwest  (piarter  of  se<*tion  IS  (\)  X.,  7  E.), 
Clay  Township.  On  the  south  side  of  Clifty  Creek  there  is  a 
gravel  pit  100  by  30  yards  in  area  and  12  feet  deep.  The  quality 
is  about  like  that  of  the  gjavel  on  the  Keller  farm. 

William'  Ilcudcrsoii, — Xorthwest  quarter  of  section  14  (0  X., 
C  E.),  Clay  Township.  A  p-avel  pit  is  located  by  the  road  in 
the  side  of  the  bank  of  a  small  run  lending:  into  Clifty  Crei^k  froui 
the  north.  About  400  square  yards  in  area  have  been  removed. 
Twenty-five  acres  could  pro])ablv  be  utilized.  There  are  two 
feet  of  soil  above  the  six  or  eip^ht  feet  of  cri'avpl.  Tho  latter  con- 
tains some  bouldei's  as  larire  as  six  iiu'hcs  in  diameter,  and  manv 
chert  nodules. 

Toiimship  Gravel  PH.-  Southwest  qu:irt<'r  of  section  14  (0  X., 
6  E.),  Clay  Townshi]).  »lnst  across  flm  r<i:id  from  the  Henderson 
pit  is  a  grravel  ])it  ov.ncd  hy  the  townsliij).  In  area  it  is  20  by 
50  yards,  and  has  ln'on  (►pcncd  to  a  de|)th  <>f  12  feet. 

James  Perry. — Snnthcnst  quarter  of  section  14  { I)  X.,  0  E.), 
Clay  Township.  A  irravel  pit  located  west  of  {\\o  rond,  about  a 
quarter  of  a  mile  s<»nth  of  Pi'tersville,  is  150  by  ITjO  yards  in 
area.  Gravelly  soil  to  a  dej)th  of  one  or  two  feet  covers  the  gravel, 
which  is  coarse,  with  home  boulders  six  inches  in  diameter.  There 
is  a  depth  of  12  feet  of  aravcl.     To  the  northwest  the  deposit  ex- 

5"V— Ocolofy. 
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tends  over  probably  15  acres,  while  east  of  the  road  there  are 
about  20  acres.  From  this  pit  gravel  for  the  northern  part  of  the 
township  is  secured,  while  from  the  Keller  pit  the  south  central 
part  of  Clay  Township  is  supplied. 

Beads  in  the  central  part  of  Clifty  Township  are  not  improved 
to  any  great  extent.  Material  has  to  be  hauled  from  Clifty  Creek 
or  from  rock  quarries  farther  east  The  road  on  the  line  between 
sections  20,  21  and  28,  29  (9  N.,  7  E.),  is  now  being  graveled 
from  the  Keller  pit. 

John  Carter, — Southwest  quarter  of  section  23  (9  N.,  7  E.), 
Clifty  Township.  Limestone  outcrops  about  two  miles  west  of 
the  county  line  and  one  mile  north  of  the  south  line  of  Clifty 
Township.  Much  material  is  available.  Limestone  also  outcrops 
on  the  farm  of  Mr.  Hamm,  northeast  quarter  of  section  27  (9  N., 
7  E.),  Clifty  Township. 

N.  Bradley,— ^orXh^Kst  quarter  of  section  10  (9  N.,  7  E.V 
Clifty  Township.  A  gravel  pit  located  on  the  south  side  of  Clifty 
Creek,  40  by  30  yards  in  area,  is  in  a  terrace  about  30  feet 
above  the  creek.  Towards  the  creek  the  material  is  coarse,  con- 
taining many  boulders  six  or  eight  inches  in  diameter.  Farther 
away  the  material  gradually  becomes  finer.  The  appearance  of 
a  section  taken  at  right  angles  to  the  stream  indicates  that  the 
coarse  material  near  the  stream  was  first  deposited,  then  the  finer 
parts  were  successively  laid  down  across  the  top  and  beyond  tlio 
coarser  part.  From  two  to  three  feet  of  soil  lies  on  top.  About 
one-third  of  the  material  is  of  boulders  too  large  for  road  purposes. 
Five  acres  are  available.  About  15  rods  south  of  this  pit  a  sandy 
limestone  outcrops  some  40  feet  above  the  creek. 

William  Brockman, — West  half  of  section  12  (9  N.,  7  E.), 
Clifty  Township.  A  gravel  pit  has  been  opened  at  the  north  end 
of  a  hill  rising  some  40  feet  above  the  valley  bottom,  in  which  it 
stands  isolated  from  other  high  lands  to  the  west.  The  whole  hill, 
which  is  a  quarter  of  a  mile  long  and  40  rods  wide,  has  the  ap- 
pearance of  being  made  up  largely  of  gravel.  The  average  size 
of  this  gravel  is  half  an  inch  in  diameter,  with  some  boulders  six 
inches  in  diameter. 

Comhs  Anderson. — Southwest  quarter  of  section  12  (9  N.,  7 
E.),  Clifty  Township.     On  Falls  Fork  there  is  a  terrace  about  30 
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feet  above  the  stream.  Tt  seems  to  be  made  up  partly  of  gravel  and 
partly  of  underlying!:  limestone.  At  the  house  of  Mr.  Anderson, 
in  digging  a  cistern,  rock  was  struck  at  ten  feet.  Farther  north 
of  the  house  gravel  outcrops  at  the  edge  of  the  terrace.  Much 
rock  is  found  all  along  this  creek.  It  has  l)een  used  to  some  ex- 
tent on  the  pikes  west  of  here,  and  it  wears  well.  A  crusher  liaM 
Ixjen  located  on  this  creek  for  several  years,  but  no  rock  has  lately 
been  crushed. 

Sf:c(wn  at  the  Folh  of  Fall 9  Fork. 

Feet.        Inches. 

1.  Limestone,   liard    3  G 

2.  Limestone,  slialey   6 

3.  Limestone,  soft,  clayey 1  6 

4.  Shale    0  « 

The  limestone  of  the  ledge  No.  1,  over  which  the  water  falls,  is 
continuous  up  the  side  of  the  ravine  some  25  feet, 

F,  W.  Barbour. — Northeast  quarter  of  section  4  (8  N.,  7  E.), 
Rock  Creek  Township.  About  a  quarter  of  a  mile  south  of  the 
road  and  a  quarter  of  a  mile  west  of  Burusville  there  is  a  gravel 
pit  150  by  20  yards  in  area.  Under  two  feet  of  soil  there  is  some 
four  feet  of  rather  fine  gravel,  containing  much  clay.  About  six 
miles  of  pike  have  been  made  from  this  pit.  After  seven  or  eight 
years'  use  the  road  is  firm  and  smooth.  The  clay  in  this  gravel 
seems  to  bo  of  ])r<>per  amcunt  to  make  a  solid  road  when  the  ma- 
terifil  is  subjected  to  continuous  tvatHc.  The  dept^sit  is,  however, 
about  used  up.  One-fourth  of  a  mile  to  the  northwest  is  another 
pit  30  by  50  yards  in  area,  but  bore,  likewise,  the  gravel  is  nearly 
exhausted. 

Mrs.  C.  Hiijjman.-  N'nrtliwost  (juarter  of  section  3  (8  N.,  7 
E.),  Rock  Creek  Tnwn>lii]).  A  liinc>r(>Ho  (luarry  lias  l>een  opened 
at  the  east  edae  <>t'  Dnrnsvillo.  It  is  ino  j.v  lo  vards  in  area  and 
rock  rises  to  a  hrii»]it  of  12  to  20  feet  above  the  creek.  LcvSs 
than  ten  feet  of  strij»]»ing  i?  iKvcssarv  to  lay  bare  two  or  tliree 
acres. 

David  M.  Walh-cr.--  Xortlieaj?t  quarter  of  section  (>  (S  N.,  7 
E.),  Rock  (Jreek  Township.  A  liniestr»iH^  (iiiarry  and  lime  kiln 
are  situated  on  the  south  sido  oL'  Tjttic  Sand  (/reek  on  this  farm. 
Exposures  are  vipil)le  for  40  rods  nr  inore  along  this  part  of  the 
creek. 
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*  Section  of  quarry  on  land  of  D.  M,  Walker. 

Feet,  JncheB. 

1.  Soil    6  to  10 

2.  Shale 3 

3.  Limestone,  hard,  blue 2 

4.  Limestone,  medium  hardness,  gray . .  8 

5.  Limestone,  soft,  buff 7  4 

White  limestone  continues  below  the  level  of  the  excavation  in- 
definitely. The  base  of  the  buff-colored  limestone  is  about  ten  feet 
above  the  creek.  Some  four  or  five  acres  would  be  available  with 
little  or  no  stripping.  Stratum  No.  3  is  very  hard  and  will  not 
bum  into  lime.  It  makes  a  fine  road  metal,  but  is  slow  in  packing. 
No.  4  is  softer  and  makes  a  good  road.  No.  5  is  a  good  stone  for 
making  lime  and  for  roads.  Its  lasting  qualities  are  not  quite  so 
good  as  are  those  of  the  blue.  Mr.  Walker  has  sold  some  stone  for 
roads,  but  no  crusher  has  been  operated  at  the  quarry. 

Samples  of  this  stone  were  sent  to  the  Koad  Testing  Laboratory 
at  Washington  for  testing,  with  the  following  results: 

Results  of  Physical  Tests  of  Dtvonian  Limei^tone  from  land  of  D.  Af.  Walker^ 

Bumsvillet  Bartholomew  County.* 

Specific  gravity 2.7      French  coefficient  of  wear.     G.7 

Weight  per  cu.  ft (lbs.)   1G8.4      Hardness —8.3 

Water  absorbed  per  cu.  ft. .  (lbs.)       .90      Toughness 5 

Per  cent,  of  wear G      Cementing  value — Dry. ...      IS 

Wet 23 

"Best  suited  for  country-road  traffic." — Page. 

An  analysis  of  the  sample  made  at  the  same  laboratory  showed 
as  follows : 

Chemical  Analysis  of  Devonian  Limestone  from  land  of  I).  M,  Walker,  Burns- 

rillet  Bartholomew  County. 

P.r  crnt. 

Alumina  (ALO,)   11 

Iron  oxide  (FeaO,)  ra 

Lime  (CaO)   52.70 

Magnesia  (MgO) 51 

Phosphoric  acid  (P^Ob)  1.08 

Insoluble  in  hydrochloric  acid 3.51 

Ix)ss  on  ignition 41.G8 


Total .100.10 

"The  sample  is  unusually  rich  in  phosplioric  acid." 


♦l''or  Ktiiiidnnl  of  comparison  sec  p.  79. 
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Oscar  Case, — Northeast  quarter  of  section  6(8  N.,  7  E/),  Eock 
Creek  Township.  At  this  place  there  is  a  limestone  quarry  on  Lit- 
tle Sand  Creek,  100  by  50  yards  in  area. 

Section  of  qiuirry  on  land  of  Oscar  Case. 

Feet. 

1.  Son 6 

2.  Shale   1    to  2 

3.  Limestone,  blue  li  to  2 

4.  Limestone,  gray  li  to  2 

6.  Limestone,  buff,  with  two  layers  of  chert  nodules  4  to  5  in. 

thick   8 

The  base  of  the  last  laver  is  about  four  feet  above  the  creek 
bed.  The  quarry  was  opened  in  1891.  A  mile  and  three-quar- 
ters of  the  Bumsville-Columbus  pike  were  made  from  this  quarry, 
parts  of  each  layer  having  been  used.  About  ten  acres  are  availa- 
ble without  much  stripping. 

Oearge  Tan/lor, — Northeast  quarter  of  section  5  (8  N.,  7  E.), 
Bock  Creek  Township.  There  is  an  old  limestone  quarry  on  Lit- 
tle Sand  Creek,  similar  to  the  Case  quarry.  It  is  littlo  worked 
now. 

Charles  Boody, — Southwest  quarter  of  section  12  (8  N.,  6  E.), 
Sand  Creek  Township.  A  gravel  pit  40  by  50  yards  in  area  shows 
a  depth  of  soil  two  feet,  then  gravel  containing  many  boulders  six 
to  ten  inches  in  diameter  five  feet,  and  below  this  sand  one  or  more 
feet  in  depth.  About  two  acres  are  available.  The  pit  being  sit- 
uated in  that  part  of  the  deposit  lying  nearest  to  the  creek,  it 
is  possible  that,  farther  back  in  the  un worked  portion,  gravel  of  a 
more  even  size  may  be  found.  Material  from  this  pit  has  been 
used  in  repairing  roads  near  Elizal)ethtown. 

Mrs.  Ryan. — Northeast  quarter  of  section  10(8  X.,  7  E.),  Eock 
Creek  Township.  Eock  for  six  miles  (»f  pike  was  lion?  blasted  out 
of  Rock  Creek  bed.     Tlicre  is  much  more  available. 

M.  A.  (A.  D.)  liaincy, — West  half  of  the  northeast  quarter  of 
section  12  (8  X.,  7  E.),  Rock  Creek  Township.  Ab<:>ut  throe 
miles  of  pike  have  lately  been  made  from  a  quarry  located  on  tliis 
place.  About  five  acres  arc  available.  This  quarry  has  been  op- 
erated for  40  years.  Samples  tested  at  the  U.  S.  Road  Labor- 
atory showed  the  physical  properties  to  be  as  follows : 
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Insults  of  Physical  Tests  of  Devonian  Limestone  from  land  of  M.  A.  Rainey, 

Grammar,  Bartholomew  County.* 

Specific  gravity 2.5      French  coefficient  of  wear.  G.5 

Weight  per  cu.  ft (lbs.)      159      Hardness 8 

Water  absorbed  per  cu.  ft. .  (lbs.)     1.37      Toughness 8 

Per  cent,  of  wear 6.2      Cementing  value — Dry. ...  38 

Wet 49 

"A  fairly  hard,  though  not  very  tough  limestone,  with  rather  low  re- 
sistance to  wear,  but  good  cementing  value.  Best  suited  to  country-road 
traffic.**— Page. 

An  analysis  of  the  sample,  made  at  tiie  same  laboratory,  showed 
the  following  results: 

Chemical  Analysis  of  Devonian  Limestone  from  land  of  M.  A.  Ruiney,  Grammar ^ 

Bartholomew  County, 

Per  cent. 

Alumina  (Al,Oa)   71 

Iron  ox4de  (FejO,) 25 

Lime  (CaO)   53.35 

Magnesia  (MgO) 22 

Phosphoric  acid  (PjOJ 54 

Insoluble  in  hydrochloric  acid 2.65 

Loss  on  ignition 42.10 


Total    99.82 


JACKSON  COUNTY. 

Area  in  square  miles 52i) 

Population  in  1900 2G,633 

Miles  of  public  roads 650 

Miles  of  improved  roads 500 

Percentage  of  roads  improved 76.9 

Miles  improved  with  gravel 490 

Miles  improved  with  crushed  stone   10 

Average  original  cost  of  gravel  ronds  per  mile $1,057 

Average  original  cost  of  stone  roads  i>er  mile $2,000 

Total  orighial  cost  of  improved  roads $537,696 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $175 

Miles  of  improved  roads  (gravel)  built  in  1905 29 

First  improved  roads  built 1893 

Proportion  of  improved  roads  Imilt  since  1895  (per  cent.) 75 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Autliority H.  W.  Waclcer,  County  Auditor 

The  general  sources  of  road  material  in  Jackson  County  are  sim- 
ilar to  those  in  Bartholomew,  with  the  exception  of  the  absence  of 

•For  standard  of  comparison  see  p.  79. 
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limestone  in  the  eastern  part  of  Jackson.  The  gravel  deposits  of 
White  River  continue  throughout  the  county,  the  gravel  gradually 
becoming  finer  as  the  junction  of  Muscatatuck  River  with  White 
River  is  approached.  As  a  rule  there  is  a  greater  deposit  of  silt 
above  the  gravel  in  this  county  than  in  Bartholomew.  The  Knob- 
stone  shales  funiish  a  wider  area  of  the  red  creek  gravel  than  is 
the  case  in  the  latter  county.  There  is  only  one  limestone  quarry 
in  Jackson  County- — the  Luedtke  quarry  in  Carr  Township. 
There  is  a  small  outcrop  of  the  Goniatite  limestone  in  the  eastern 
part  of  the  county,  whicli  might  possibly  he  used  for  road  pur- 
poses, although  the  formation  is  comparatively  thin  and  the  sup- 
ply limited.  Some  townships  are  very  well  equipped  with  im- 
proved roads;  others  have  less  than  a  dozen  miles  each.  Some 
limestone  has  been  shipped  in  and  used  on  roads,  but  that  in  only 
limited  amount. 

The  total  number  of  miles  of  improved  roads  in  this  county  in 
October,  1905,  was  480,  of  whicli  only  ten  miles  were  rock  roads. 
About  50  miles  were  being  built  or  were  soon  to  bo  built.  The 
cost  per  mile  of  river  gravel  roads  is  about  $1,500;  of  the  re<l 
gravel,  $700  or  $800. 

The  following  list  shows  the  number  of  miles  of  improved  road 
per  township  in  October,  1905: 

Driftwood 21.38 

Grassy  Fork  8.71 

Brownstown    83.01 

Washington  12.r,i 

Jackson ns.Jx; 

Redding 44.07 

Vernon    23.08 

Hamilton    82.58 

Carr  54.80 

Owen  43.50 

Salt  Creek  75.35 

Total    -47!).31> 

The  pike  from  Scyuinnr  to  l)rown?town  is  built  mainly  nf  river 
gravel.  Al)oiit  throe  mil(s  of  the  Brown >? town  o.ud  is  t(i])|)oil  with 
red  pravel.  The  ])jn't  tluit  is  mndo  wliolly  of  rivor  ^''rnvol  or  l)nnk 
gravel  has  a  1<k)80  snrfiu'(\  while  tlie  part  which  is  topped  with  the 
red  gravel  has  a  smooth,  even  surface. 
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Gravel  for  the  Seymour-Comiskey  pike,  in  this  county,  was  ob- 
tained from  White  River  at  Rockford.  It  was  put  on  in  1893-94. 
This  is  not  a  smooth  pike,  the  gravel  being  too  fine  to  pack  well, 
and  a  lot  of  loose  material  is  always  lying  on  top. 

Philip  Swecmey. — Southwest  quarter  of  section  1  (5  N.,  6  E.)*, 
Vernon  Township.  An  outcrop  of  limestone  and  shale  occurs  here 
on  the  Muscatatuck  River,  and  extends  about  five  rods  along  the 
left  bank  of  the  stream.  Ten  rods  above,  on  the  same  side  of  the 
stream,  is  a  similar  outcrop ;  also  80  rods  farther  down  the  stream 
the  rock  is  exposed  for  eight  or  ten  rods.  The  bed  of  the  river 
cuts  through  about  ten  feet  of  New  Albany  shale  and  the  lime^ 
stone  lies  just  above  the  shale. 

Section  at  Sweaney*8  Ford. 

Feet, 

1.  Sou 6 

2.  Limestone,  knobby,  fine-grained,  impure,  easily  breaking  into 

small  pieces  along  many  natural  joints 6 

3.  Shale,  black,  hard,  fissile,  bituminous 6  to  10 

In  an  18-foot  well  on  the  Sweaney  place,  about  30  rods  back 
from  the  river,  the  same  limestone  was  struck.  On  the  E.  E.  Fos- 
ter farm,  east  half  of  section  2(5  N.,  6  E.),  limestone  above  the 
shale  was  penetrated  four  or  five  feet.  No  attempt  has  been 
made  to  use  this  limestone  on  roads,  though  it  would  doubtless 
make  a  good  road  metal.  Lying  as  it  does  in  a  region  where  other 
road  material  is  scarce,  it  deserves  careful  investigation. 

The  pike  from  Brownstown  to  Medora  is  very  poor.  It  lies 
along  a  sandy  country,  and  the  usual  manner  of  applying  gravel 
has  not  been  suited  to  this  kind  of  soil.  Much  of  the  way  the  road 
is  a  mushy  mixture  of  sand  and  gravel  two  or  three  inches  deep. 
A  little  better  mirf ace  has  in  places  been  secured  by  using  the  red 
creek  gravel,  but  the  crust  formed  by  this  gravel  is  liable  to  be 
cut  through  and  let  the  wheels  sink  through  to  the  loose  sand 
below. 

Vallonia. — Part  of  the  northeast  quarter  of  section  29  (5  N., 
4  E.),  Driftwood  Township.  A  gravel  pit  owned  by  the  county 
lies  in  the  edge  of  the  toAvn.  It  is  about  100  yards  in  diameter 
and  shows  one  to  two  feet  of  sandy  soil,  below  which  is  six  feet  or 
more  of  gravel.  This  is  one-fourth  to  one-half  an  inch  in  diame- 
ter and  contains  much  sand. 
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John  MaJiOTL — Southeast  quarter  of  section  1  (4  N.,  3  E.), 
Driftwood  Township.  Gravel  is  obtainable  on  this  farm,  and 
also  on  the  farm  of  Henry  Peters  near  by,  part  of  the  southeast 
quarter  of  section  12  (4  N.,  3  E.). 

Along  the  pike  running  northwest  from  Ewing  to  White  Kiver 
there  is  an  old  gravel  pit^  in  which  gravel  is  found  within  one  foot 
of  the  surface.  At  the  bridge  are  large  gravel  bars  in  the  river, 
comprising  some  four  or  five  acres. 

W.  Clayborn. — Northeast  quarter  of  section  18  (5  N.,  4  E.), 
Brownstown  Township.  The  limit  of  available  gravel  lies  about 
as  far  from  the  river  as  is  the  pit  located  on  this  land.  Farther 
away  from  the  river  the  gravel  becomes  more  and  more  deeply 
overlain  with  the  light-colored  silt  called  here  *Svhite  slash." 

Henry  Lehmian, — Northwest  quarter  of  section  19  (5  N.,  4 
E.),  Brownstown  Township.  A  gravel  pit  is  located  about  40 
rods  east  of  the  west  line  of  Bro\vnstown  Township.  This  also 
is  at  about  the  limit  of  accessible  gravel  in  this  bottom.  The  pit 
has  not  been  used  for  some  years. 

William  Hunsuckcr. — Northwest  quarter  of  section  9  (4  N., 
3  E.),  Carr  Township.  In  a  well  dug  near  the  house,  which  is 
situated  at  tlie  f(X>t  of  the  Knobstone  hills,  shale  was  struck  at  a 
depth  of  30  feet,  but  no  gravel  was  found.  Audtln^r  well  was  dug 
some  15  rods  farther  out  on  the  bottom,  in  which  were  found  alx)ut 
10  feet  of  whitish  clay,  10  fcot  of  ^'bluo  mud,"  and  gravel.  The 
gravel  was  penetrated  eight  foot.  This  shows  that  gravel  may 
occur  below  the  "white  slash,"  contrary  to  the  opinion  ho]<l  by 
some. 

A.  Kinr/. — Part  vi  the  nortlionst  quarler  of  section  o  (4  N., 
3  E.),  Carr  Township.  A  gravel  pit  100  by  ;U)  yards  in  area 
here  shows  two  feet  of  soil  and  five  feet  of  gravel,  the  latter  Ixung 
rather  fine,  averaging  one-fourth  of  an  inch  in  diameter. 

J.  C.  Hinderlider, — Part  of  the  southwest  quarter  of  section  3 
(4  N.,  3  E.),  Carr  Township.  Just  north  of  King's  pit  is  a  pit 
of  about  the  same  dimensions,  containing  a  similar  quality  of 
gravel.  Material  from  these  two  ]uts  v.as  used  on  the  new  pike 
just  completed  in  the  vicinity.  One  of  tlic  owners  states  that 
gravel  is  found  beneath  the  '"white  slash,"  and  it  is  only  a  mat- 
ter of  increasing  depth  of  the  latter  as  the  hills  arc  approached 
that  renders  the  gravel  inaccessil>le.     The  pike  made  from  the 
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gravel  of  these  pits  is  quick  to  pack  and  appears  to  be  of  a  su- 
perior quality. 

Robert  Eshom. — Southwest  quarter  of  section  10  (4  N.,  3  E.), 
Carr  Township.  About  one  mile  of  pike  was  made  from  a  gravel 
pit  on  this  farm.  The  gravel  is  very  fine  and  does  not  pack 
readily.  The  inferiority  of  this  material  as  compared  with  that 
from  the  King  and  Hinderlider  pits  is  strongly  noticeable  where 
the  two  parts  of  the  pike  come  togeliier. 

Along  the  road  near  Thomas  Zollman's  place,  southeast  quarter 
of  section  8  (4  N.,  3  E.),  Carr  Township,  river  gravel  has  been 
used.  It  is  too  fine  and  contains  too  little  cementing  material  to 
pack  well. 

Near  Sparksville  there  is  an  extensive  area  of  bottom  land, 
but  the  gravel  is  too  deeply  buried  to  be  availabla  Considerable 
gravel  is  secured  from  bars  in  the  river  at  the  "bend.' 

The  pike  north  from  Sparksville  follows  up  a  ravine  to  the  top 
of  the  hills.  The  metal  used  on  this  road  was  taken  from  creeks 
in  the  region.  It  consists  of  a  sandy  gravel  of  a  reddish-brown 
color.  There  are  many  small  geodes,  in  size  from  half  an  inch  to 
three  inches  in  diameter.  The  rest  is  largely  sandy,  iron  oxide 
concretions. 

The  mixing  of  the  red  creek  gravel  with  the  river  gravel  ha>s 
been  tried  in  a  small  way  in  this  township,  but  it  is  said  to  be 
not  as  good  as  the  red  gravel  alone. 

Albert  Lwedthe, — Part  of  the  southwest  quarter  of  section  11 
(4  N.,  2  E.),  Carr  Township.  This  place  is  noticeable  as  being 
one  of  the  few  where  limestone  occurs.  A  quarry  has  been  op- 
erated here  for  many  years.  About  140,000  cubic  feet  have  been 
removed. 

Section  at  Luedtke^s  quumi. 

Feet. 

1.  Soil   10 

2.  Limestone,  drab-colored,  rather  soft,  containing  much  clay 8 

3.  Limestone,  gray  oolitic,  tough,  moderately  soft,  massive 8 

4.  Limestone,  blue,  harder  and  firmer  than  No.  3 4 

Ifo.  4  is  used  for  monuments,  while  No.  3  is  said  to  be  equal 
to  that  of  the  Bedford  quarries  as  a  building  stone.  This  lime- 
stone outcrop  furnishes  an  opportunity  for  successful  quarrying, 
but  is  so  remotely  situated  that  it  has  not  been  fairly  developed. 
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Rock  is  token  from  here  for  bridges,  tombstones,  etc.  Only  two 
miles  of  pike  have  been  made  from  it,  and  that  is  in  Lawrence 
Conntv.     Twenty  acres  would  be  available. 

Wliile  the  streams  of  the  Knobstone  region  of  Jackson  County 
are  liberally  snpplie^l  with  red  gravel,  that  material  is  not  inex- 
haustible. A  road  superintendent  in  the  eastern  part  of  Owen 
Township  stxite<l  that  his  six  teams  had  that  day  cleared  about 
a  mile  of  TJntler  Creek,  and  he  could  not  get  enough  good  gravel 
without  hauling  two  or  tliree  miles. 

Some  sandstone,  sucli  as  is  found  in  these  hills,  has  Iwen  used 
on  the  Cloiir  Spring-lJrownstoAvn  pike.  This  rock  was  broken  up 
with  hammers  and  thinly  spread  on  the  n^ad,  then  was  covered 
with  red  gravel.  The  piece  of  road  vso  constructed  is  in  fair  con- 
dition, althougli  the  surface  is  not  so  compact  as  is  usually  the 
case  with  the  red  gravel  roads.  It  is  said  that  in  a  wet  time  this 
road  becomes  very  roucrh.  This  is  liardlv  a  fair  tost  of  the  effi- 
ciency  of  sandstone  as  a  road  metal.  Doubtless  with  proper  grad- 
ing, with  a  thicker  application  of  metiil  and  with  a  liberal  top  coat 
of  red  gravel  this  rock  would  be  found  to  Ix^  more  serviceable 
than  is  now  thought  to  be  the  case.  However,  it  should  never  Ix^ 
used  when  other  material  is  available. 

At  Shieldstown  tliere  is  a  large  gravel  bar  in  White  Eiver, 
owned  bv  AVilliani  l>ikeman.     Fresh  material  is  brouirht  in  with 

every  freshet. 

»■ 

Elizabelh  Garrci/.  -North wc^^t  (juartcr  of  section  oT)  (6  N.,  4 
E.),  Hamilton  Townslii]).  Here  is  l<»cnted  a  gravel  pit,  from 
which  was  built,  ten  vcnrs  airo,  tlie  pike  runuinir  alona:  the  north 
side  of  sections  '35  and  'U\  ( (\  N.,  1  K,).  Th(»  r<»ad  has  been  re- 
paired in  many  ])lac(»s,  an<l  is.uoAv  in  very  good  condition. 

A  wide  extension  of  AVliito  River  vallov  readies  l>c'vnnd  Sur- 
prise,  in  the  western  |)art  of  Iljuniltnn  Township.  (Jravel  lies 
deep  beneath  ^'whitc  ^lasli"  over  nin<-h  of  rliis  urea,  l>ut  it  is  usu- 
ally struck  in  tlie  making  ot*  wells  on  tho  bott<>m  land. 

The  pikes  of  Salt  Creek  Townslii])  are  made  of  the  imn  oxide 
gravel,  and  for  the  nidst  part  are  in  good  conditic^n.  On  Snlr 
Creek  gravel  is  abundant  as  far  as  Freetown.  Ikdow  this  it  ec- 
curs  in  the  branches,  but  not  to  any  extent  in  the  main  stream. 
The  road  from  Kurtz  to  "Maumee  has  been  thinlv  covered  with  a 


844  REPORT  OF  STATE  GEOLOGIST. 

poor  quality  of  gravel  taken  from  the  creeks,  and  is  now  not  much 
better  than  a  dirt  road.  Red  gravel  is  used  on  the  Freetown- 
Cortland  pike  to  within  four  miles  of  Cortland.  From  there  on 
river  gravel  is  used. 

John  Beatty. — Northeast  corner  of  the  northeast  quarter  of  sec- 
tion 16  (6  N.,  5  E.),  Hamilton  Township.  A  gravel  pit  is  lo- 
cated half  a  mile  south  of  Cortland.  The  gravel  is  about  two 
feet  below  the  surface,  and  has  been  removed  to  a  depth  of  six 
feet  The  material  is  rather  fine,  ranging  from  sand  to  gravel 
one-fourth  of  an  inch  in  diameter.  Two  or  three  miles  of  road 
were  made  from  this  pit  some  years  ago.  Repairs  are  now  being 
made  from  it 

William  Shields. — East  half  of  the  southeast  quarter  of  section 
36  (7  N.,  5  E.),  Hamilton  Township.  A  gravel  pit  150  by  100 
yards  in  area  is  located  just  east  of  the  schoolhouse.  It  is  owned 
by  the  county.  There  is  soil  to  a  depth  of  three  and  a  half  feet 
Below  this  is  four  feet  of  gravel  one-eichth  to  one-fourth  inch  in 
diameter.     Several  acres  are  available. 

Fred  Mellencamp, — Northeast  quarter  of  section  2(6  N.,  5  E."^. 
Hamilton  Township.  On  this  farm  there  is  apparently  a  goo<l 
place  for  a  gravel  pit,  but  none  has  been  opened. 

Harry  Peters's  Heirs. — East  half  of  the  southwest  quarter  of 
section  31  (7  N.,  6'  E.),  Redding  ToAvnship.  North  of  Rock- 
ford,  on  this  farm,  gravel  is  obtainable  from  a  small  pit  The 
gravel  is  one-eighth  to  one-half  an  inch  in  diameter. 

J.  J.  Rapp. — Part  of  the  southeast  quarter  of  section  32,  and 
John  HamUtoii,  southwest  quarter  of  section  28  (7  N.,  6  E.), 
Redding  Township.  Each  of  these  farms  has  accessible  gravel 
bars  in  White  River. 

Margaret  Amick. — Southwest  quarter  of  section  15  (7  N.,  6 
E.),  Redding  Township.  About  a  mile  and  a  half  northwest  of 
Reddington  is  located  a  gravel  pit  100  by  100  yards  in  area.  Five 
feet  of  soil  overlies  ten  feet  of  gravel,  one-fourth  inch  in  diameter, 
with  intervening  layers  of  sand.  This  gravel  has  been  used  on 
roads,  but  is  rather  too  fine  to  make  a  good  surface.  The  pit  is 
owned  by  the  county. 

From  Reddington  to  Rockford,  White  River  keeps  close  to  the 
highland  on  the  east.     High  sand  dunes  border  the  edge  of  the 
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upland  and  extend  back  one  or  two  miles.  To  the  east  of  these 
sand  hills  lies  a  rich,  clay  land,  with  considerable  black  soil. 

Redding  Township  has  practically  all  the  roads  improved, 
.^fost  of  the  gravel  used  in  this  ])art  of  the  county  comes  from  bars 
in  ANHiite  River. 

The  pike  running  east  from  Brownstown  is  made  of  red  gravel. 
It  is  smooth  and  solid  and  has  been  in  use  two  vears.  The  gravel 
came  from  a  creek  on  the  Swine  and  TTenrv  Heller  farms.     It  is 

« 

above  the  average  in  size,  beins:  one-fourth  incli  to  one  inch  in 
diameter. 

-I.  Clayheaker. — Southeast  quarter  of  section  S  (5  N.,  5  E.), 
Brownstown  Township.  Much  iron  oxide  gravel  occurs  in  Horse 
Lick  Creek,  but  funds  are  not  sufficient  to  utilize  it  on  the  roads. 

On  the  east  line  of  Brownstown  Township  a  line  of  pike  was 
laid  in  the  fall  of  1904.  River  gravel  was  used.  The  road  is  in 
a  very  unsettled  condition.  The  wagon  wheels  have  cut  deeply 
into  the  gravel  and  have  pushed  it  aside  rather  than  ])acke<l  it  into 
a  solid  bed. 

A  pike  running  on  the  north  line  of  Washington  Township 
was  built  12  years  ago  from  river  gi'avel  tnken  from  a  bar  in 
White  River  just  north  of  Rockford,  near  the  P.,  C,  C.  &  St.  L. 
Railway.  This  pike  is  now  well  packed  and  has  a  smooth,  solid 
surface. 

"Bolh  Ford," — XorthAvest  quarter  of  section  12  (6  N.,  5  E.), 
Hamilton  Township.  A  gravel  bar  in  White  River  is  located  just 
above  the  Southern  Indiana  Railwav  bridge.  Gravel  has  been 
used  from  this  place  for  many  pikes  in  the  southeastern  part  of 
the  countv.  The  Sevmour-Pudlovtown  Dike  is  made  of  this  i>javel 
and  it  is  now  a  goofl,  solid  road. 

The  White  River  bottom  meru:es  into  ilie  bottom  of  Gra^^v  Fork 
southwest  of  Seymour  over  a  scarcely  ])Prce])til)l(^  divide.  Tlip 
main  dividing  line  is  about  tbo  middle  of  scvtion  2r)  ((>  ?»J.,  .*»  • 
and  section  80  (G  X.,  r>  E.).  This  region  n])])e:irs  tn  b(»  jin  old 
valley  of  White  River  leadinir  into  the  vallev  of  the  ^^u<^':ltMtu(•l< 
through  the  present  valley  of  Grassy  Eork  (Veek.  On  the  south- 
west quarter  of  section  o2  (G  N.,  G  E.),  two  and  a  half  miles  soutl» 
of  Sevmour,  a  well  was  due:  which  showed  45  feet  of  elnv,  10  foot 
of  sand,  and  then  irravel.     The  top  of  this  well  was  on  n  slight 


846  REPORT    OF    STATE    GEOLOGIST. 

eminence,  10  or  15  feet  above  the  surrounding  level.  A  deep 
well  drilled  on  the  farm  of  William  Casting,  southwest  quarter  of 
section  36  (6  N.,  5  E.),  in  the  southwestern  part  of  Jackson 
Township,  was  described  from  memory  by  one  of  the  drillers  a- 
follows : 

Section  of  fvell  on  farm  of  WtlUam  Casting. 

Feet. 

1.  Clay  and  sand 17 

2.  "Soapstone" 150 

3.  Black  shale  40 

4.  Whitish-gray  rock,  changing  color  frt»qucntly  to  black  and  reddish.  53 

"In  this  well  a  kind  of  ore  was  found  at  a  depth  of  150  feet.     This 
was  a  hard,  brittle,  lead-colored,  shiny  substance." 

The  "soapstone"  here  described  is  probably  the  Knobstone  shalf* 
formation.  The  "ore"  found  near  the  bottom  was  evidently  iron 
pyrites. 

Abojit  three  and  a  half  miles  northeast  of  the  Casting  well 
another  well  was  drilled  by  the  same  parties — Wieneko  Bros. — on 
the  farm  of  George  Whitsund,  section  35  (6'  N,,  5  E.),  Jackson 
Township,  which  disclosed  the  following  section: 

Section  of  well  on  land  of  George  WhiLsund. 

Feet. 

1.  Clay  and  sand,  alternate  layers,  with  "blue  muck"  at  50  feet 53 

2.  Black  "clay,"  containing  moss  and  wood  at  bottom 40 

3.  "Soapstone"  50 

4.  Rock,  whitish-gray   5 

5.  Rock,  reddish   2 

"At  150  feet  the  well  was  left  over  Sunday.     By  Monday  morning 
water  had  risen  to  within  eight  feet  of  the  top,  and  gas  was  noticeable." 

The  low,  flat  land  lying  southwest  of  Seymour,  now  well  drained 
and  never  overflowed  by  the  river,  was  formerly — in  1810 — a 
swamp,  with  water  standing  two  feet  deep  throughout  most  of 
the  siunmer. 

August  Wieneke. — Southeast  quarter  of  section  7(5  N.,  6  E.), 
Washington  Township.  Two  miles  north  of  Dudleytown,  on  tlio 
Dudleytown-Sevmour  pike,  there  is  a  high  glacial  hill  called  Chest- 
nut ridge.  The  highest  point  on  this  hill  is  at  the  base  of  a  wnl 
nut  tree  a  short  distance  south  of  the  church,  which  stands  10  or 
16  rods  north  of  Mr.  Wieneke's  house.  This  elevation  is  865  feet 
above  the  Ohio  River.  Tfear  the  summit  of  this  hill  Mr.  Wieneke 
has  a  well  which,  at  a  depth  of  78  feet,  reaches  into  gravel. 
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eminence,  10  or  15  feet  above  the  surrounding  level.  A  deep 
well  drilled  on  the  farm  of  William  Casting,  southwest  quarter  of 
section  36  (6  N.,  5  E.).  in  the  southwestern  part  of  Jackson 
Township,  was  described  from  memory  by  one  of  the  drillers  a- 
follows : 

Section  of  irell  on  farm  of  WtUiam  Casting. 

Feet. 

1.  Clay  and  sand 17 

2.  "Soapstone" 150 

3.  Black  shale  40 

4.  Whitish-gray  roclc.  changing  color  frctiucntly  to  blaclv  and  reddish.     53 

"In  this  well  a  liind  of  ore  was  found  at  a  depth  of  150  feet.     This 
was  a  hard,  brittle,  lead-colored,  shiny  substance." 

The  "soapstone"  here  described  is  probably  the  Knobstone  shale 
formation.  The  "ore"  found  near  the  bottom  was  evidently  iron 
pyrites. 

Abojit  three  and  a  half  miles  northeast  of  the  Casting  wc^ll 
another  well  was  drilled  by  the  same  parties — Wieneke  Bros. — on 
the  farm  of  George  Whitsund,  section  35  (6'  N.,  5  E.),  Jackson 
Township,  which  disclosed  the  following  section: 


Section  of  well  on  land  of  George  Whitsund. 

Feet. 

1.  Clay  and  sand,  alternate  layers,  with  "blue  niucli**  at  50  feet 53 

2.  Blaclv  "clay,"  containing  moss  and  wood  at  bottom 40 

3.  "Soapstone"   50 

4.  Rock,  whitish-gray   5 

5.  Rock,  reddish   2 

"At  150  feet  the  well  was  left  over  Sunday.     By  Monday   mornini; 
water  had  risen  to  within  eight  feet  of  the  top,  and  gas  was  noticeal)lo." 


The  low,  flat  land  lying  vsouthwest  of  Seymour,  now  well  drained 
and  never  overflowed  by  the  river,  was  formerly — in  1810 — a 
swamp,  with  water  standing  two  feet  deep  throughout  most  of 
the  summer. 

August  Wieneke. — Southeast  quarter  of  section  7  (5  N.,  6  E.\ 
Washington  Township.  Two  miles  north  of  Dudleytown,  on  the 
Dudleytown-Seymour  pike,  there  ia  a  higli  glacial  hill  called  Chest- 
nut ridge.  The  highest  point  on  this  hill  is  at  the  base  of  a  wal- 
nut tree  a  short  distance  south  of  the  church,  which  stands  10  or 
16  rods  north  of  Mr.  Wieneke's  house.  This  elevation  is  365  feet 
above  the  Ohio  Kiver.  Tfear  the  summit  of  this  hill  Mr.  Wieneke 
has  a  well  which,  at  a  depth  of  78  feet,  reaches  into  gravel. 
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Vernon  Township  roads  are  built  mainly  of  gravel  shipped  from 
without  the  township,  mostly  from  the  William  Shields  gravel 
bar  in  White  Kiver,  about  a  quarter  of  a  mile  above  the  bridge  of 
the  P.,  C,  C.  &  St.  L.  Railway.  Some  of  the  bottom  roads  are 
made  of  rock,  which  was  shipped  from  Cementville,  Clark  County. 

Grassy  Fork  Township  lias  only  six  or  seven  miles  of  pike. 
This  is  made  of  rock  and  is  included  in  the  Crothersville-Browns- 
town  pike.  This  rock  pike  is  in  j)oor  condition,  being  rough  and 
much  covered  wuth  loose  material. 

A  short  range  of  Knobstone  hills,  lying  across  the  eastern  part 
of  Brownstown  Township  and  extending  into  Driftwood  Town- 
ship, is  the  source  of  a  red  gravel  which  supplies  many  of  the 
roads,  in  that  region.  The  Muscatatuck  Kiver  has  no  gravel  bars 
of  consequence. 


SCOTT  COUNTY. 

Area  in  square  miles 190 

Population  in   IIXK) 8,307 

Miles  of  i)ublic  roads 400 

Miles  of  improved  roads 11G.36 

Percentage  of  roads  improvi'd 29 

Miles  improved  with  gravel 37.8 

Miles   improved   witli   crushed   stone 29.14 

Miles  improved  with  black  shale* 49.42 

Average  original  cost  of  gravel  roads  i)er  mile Jpl,047 

Avenige  original  cost  of  stone  roads  per  mile $1,198 

Average  original  cost  of  sliale  roads  ikm*  mile $1,087 

Total  original  cost  of  improved  roads $128,214 

Annual  cost  of  repairs  per  mile  on  gravel  and  shale  roads  5  years 

old $35 

Annual  cost  of  repairs  [»er  mile  on  stone  roads  5  years  old $45 

Miles  of  improved  roads  (shale  and  gravel)  built  in  11K>5 3 

Miles  of  improved  roads  (gravel)  contracted  for  llXM) 6.9 

First  imi)rov(Hl  roads  l)uilt    1898 

Satisfaction  of  farmers  with  investment  in  imi»roved  roads Good 

Authority Franlx  Gardner,  County  Auditor 

•Sonu.'  of  our  vomU  miv  built  of  Mack  sliale  or  "slate."  The  most  of  these  shah; 
roads  have  a  firavcj  eoveiinp  of  from  two  to  live  inches.  It  costs  more  to  repair 
the  stone  roads  than  it  does  to  n'pair  tin?  ;rrnvel  and  shale  roads.  One  reason  for 
this  Is  that  th«'  \\y>\  stonr  roads  were  not  built  st  rom;  fnoutrh  and  are  subjrcrted 
to  the  most  travel.    None  of  our  roads  have  enough  rei)airs  put  on  them.— F.  G. 

From  the  al)ovo  tjible  it  will  be  seen  that  Scott  County  is  fairly 
well  provided  with  improved  roads.  In  this  eonnty  we  find  for 
the  first  time  the  New  Albany  black  shale  being  used  extensively 
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as  a  road  metal.  Eock  and  red  gravel  are  also  used.  Most  of 
the  material  is  provided  in  the  county ;  some  of  the  rock  is  shipped 
in.  The  roads  are  built  largely  by  contractors,  who  furnish  their 
own  material.  The  county  does  not  own  a  crusher.  The  best 
roads  of  the  county  are  made  from  red  creek  gravel  from  the 
Knobstone  area.  The  New  Albany  black  shale  makes  a  very 
smooth  pike,  but  it  is  liable  to  be  cut  up  by  heavy  traffic.  The 
rock  pikes  are  very  poorly  constructed. 

Lexington  Township  has  33.74  miles  of  pike.  Johnson  and 
Jennings  together  have  34.13  miles,  each  having  about  an  equal 
amount.  Finley  and  Vienna  townships  have  48.96  miles,  about 
half  the  number  in  each.  The  first  roads  were  built  in  1898  in 
Finley  and  Vienna  townships. 

Running  east  from  the  north  side  of  the  court  house  square  at 
Scottsburg  is  a  limestone  pike,  the  Scottsburg-Lexington  pike,  built 
about  seven  years  ago.  The  pike  is  in  poor  condition,  being  un- 
even in  surface  and  having  much  loose  material  on  top,  which, 
when  thoroughly  wet,  remains  muddy  for  several  days. 

Half  a  mile  east  of  Scottsburg  a  pike  runs  north  from  the 
Scottsburg-Lexington  pike.  For  about  a  mile  the  material  is 
limestone.  This  was  built  two  years  ago  and  is  in  only  fair  condi- 
tion. The  roadbed  is  too  low,  being  on  a  level  with  or  below  the 
dirt  grade  on  each  side,  and  traffic  has  cut  into  the  surface. 
About  a  mile  north  of  Stuckers  Fork  the  limestone  macadam  is 
succeeded  by  shale.  Just  after  a  protracted  rain  this  shale  pike 
was  much  smoother  and  drier  than  the  rock  pike.  In  respect  to 
smoothness  and  freedom  from  loose  material  this  piece  of  shale 
pike  surpasses  most  of  the  gi'avel  pikes  and  many  of  the  rock 
pikes  in  this  area. 

The  Frankfort  pike  is  made  largely  of  shale,  and  for  the  most 
part  is  smooth  and  free  from  loose  material  oif  top. 

The  pike  running  north  from  near  Woostertown  was  made  in 
1900.  The  shale  was  laid  down  in  rather  large  pieces  and  was 
covered  with  dirt.  The  dirt  kept  the  surface  from  the  air  until 
the  road  had  become  solidly  packed.  Where  not  so  covered,  shale 
roads  are  less  solid,  owing  to  the  disintegration  or  "slacking"  of 
the  material  due  to  the  action  of  the  weather.  After  the  shale 
is  once  packed  the  wear  and  weathering  are  confined  to  the  sur- 
face, the  large  fragments  below  furnishing  a  solidity  of  bed. 
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Joseph  Smith, — Southeast  quarter  of  section  10  (3  N.,  7  E.), 
Jefferson  Township.  A  shale  quarry  was  here  opened  for  build- 
ing the  neighboring  pike. 

iScdion  of  Smith  (juairy. 

Feet. 

1.  Soil   2  to  3 

2,  Shale,  hard,  black  4  to  8 

The  quarry  is  situated  well  up  to  the  general  level  of  the  sur- 
rounding upland.  Another  outcrop  of  shale  occurs  near  the  road, 
about  half  a  mile  northeast  of  the  Smith  place.  Other  places 
along  this  road  show  outcrops  of  shale. 

In  Johnson  Township  shale  outcrops  may  be  found  as  follows: 

Andrew  Arhvclde. — Southwest  quarter  of  section  25  (4  N., 
7E.). 

Cynihm  TowusvL — Northwest  quarter  of  section  25  (4  N., 
7E.). 

John  Tobias, — Northwest  quarter  of  section  24  (4  N.,  7  E.). 

On  the  dirt  road  running  east  and  west  through  the  center  of 
sections  14,  15  and  10  {4  X.,  7  E.),  in  the  northern  part  of  Jen- 
nings and  Johnson  townships,  several  outcrops  of  the  black  shale 
are  noticeable  in  the  small  valleys  crossing  the  road. 

The  pike  along  the  north  line  of  section  17  and  the  oast  half 
of  section  18  (4  N.,  7  E.),  was  made  in  11)05.  It  is  well  packed 
already,  but  in  some  places  the  wagon  wheels  have  cut  through  the 
macadam. 

On  the  Muscjitatuck  Kivor  at  many  ])lacos  shale  underlies  the 
stream  and  outfr(>])s  on  the  bank.  About  a  quarter  of  a  mile  south 
of  the  mouth  of  White  Oak  l>rancli  is  a  shale  cpiarry  from  which 
was  made  luirt  of  ihc  j)ike  runnina"  from  the  middle  of  section  18 
(4  N.,  7  E.),  to  th(^  river.  On  the  snulh  hnlf  of  section  13  (4 
N.,  0  E.),  is  another  outeroj).  This  ])ieee  of  ])ike,  l>uilt  some 
six  years  ago,  is  in  poi^r  rejniir.  Heavy  irallie  has  cut  into  the 
road  and  almost  destrove^l  it. 

Shale  quarries  in  »Ieiniiiii;s  Townshij)  are  h'cated  on  the  i(A- 
lowimr  farms: 

Jj.  A,  Trnelork.-    \orthwest  quarter  of  section  ol  (4  N.,  7  E.  L 

J.  S,  J/ormf/L—  Northeast  (juarter  of  section  )U)  ( :!  X.,  <*>  K. ). 

Mclinda  T]'////V/m.s'.- -Southeast  quarter  of  section  :;r>  (4  N., 
6E.). 

51— Geolofry. 
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The  pike  running  south  from  the  middle  of  section  18  (4  N., 
7  E.),  to  Stuckers  Fork  has  been  badly  cut  by  heavy  teaming 
when  the  ground  was  water-soaked. 

The  Oard  Spring  pike,  running  through  Jennings  Township  a 
mile  west  of  the  east  line,  is  in  good  order.  This  pike  has  not 
been  subjected  to  excessive  traffic  during  a  wet  time,  and  it  re- 
mains in  a  fairly  smooth  condition. 

In  almost  any  part  of  Jennings  and  Johnson  townships  shale 
may  be  obtained  in  the  small  valleys  at  a  depth  of  six  feet  or  less. 
The  creeks  have  wide  valleys  in  which  no  shale  is  found  near  the 
surface  as  a  rule.  These  townships  are  poorly  provided  with 
good  roads.  The  few  shale  pikes  that  they  have  are  very  service- 
able as  long  as  heavy  traffic  is  kept  off  in  wet  weather. 

The  Scottsburg-Marshfield  pike,  running  from  Scott&burg  to 
Stuckers  Fork,  is  made  of  stone.  The  west  end  of  it  is  in  fair 
condition,  but  is  in  need  of  repairs.  The  last  mile  or  so  leading 
into  Scottsburg  is  covered  with  two  or  three  inches  of  dirt  In 
time  of  rains  this  is  wholly  loosened  up  and  mixed  into  mud. 

The  pike  from  Scottsburg  to  Little  York  is  very  rough  for  the 
first  two  miles  or  so.  The  surface  is  channeled  with  two  or  three 
wheel  ruts.  The  top  is  low  and  without  slope.  The  whole  road 
needs  to  be  made  over;  the  stone  to  be  placed  on  a  higher  grade 
and  the  top  to  be  coated  with  gravel  or  rock  screenings.  Next 
west  of  this  is  a  mile  of  stone  pike  which  is  in  very  good  condi- 
tion. This  difference  is  due  to  the  better  grading  of  the  road 
and  the  greater  care  taken  in  putting  on  the  rock. 

Most  of  the  pikes  in  the  southwestern  part  of  the  county  are 
built  of  the  red  creek  gravel,  which  is  there  abundant  They  all 
are  of  excellent  quality  and  are  not  badly  affected  by  wet  weather. 

From  Vienna  to  Lexington  the  road  is  made  of  stone  taken  from 
the  English  quarry  at  Lexington.  It  is  not  very  well  constructed. 
The  rock  used  is  of  large  size  and  no  screenings  or  gravel  have 
been  put  on  top.  In  some  places  dirt  has  been  applied ;  in  others 
black  shale  has  been  put  on  top.  This  method  leaves  a  rough 
road  and  often  a  muddy  or  dusty  one  at  the  same  time.  It  was 
built  three  years  ago.  On  Kimberlin  Creek  the  New  Albany  black 
shale  is  seen  outcropping  on  the  sides  of  the  valley.  At  several 
other  places  on  this  road  shale  crops  out  on  the  sides  of  the>  v^al- 
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leys.  There  seeins  to  be  about  ton  feet  of  drift  on  top  of  the 
shale,  and  in  ^nernl  the  present  drainage  follows  the  preglacial 
drainage  system. 

Williani  E,  KnfjUsh, — Xoi'thwest  quarter  of  section  'U  (*>  ?.*  . 
S  E.),  Lexington  Township.  A  limestone  (piarrv  30  to  100  yards 
in  area  is  located  north  of  I.exinjLrton  on  Stuckers  Fork. 

Strlinii  of  (/mnrif  on  Innil  of  IT.   /C.    Emflii-h. 

Fci't. 

1.  Soil  and  New  Albany  black  slialo *J  lo  4 

2.  Liiui'stonc,  hanl,  bluo-Kiay.  fossilifcroiis,  olayoy,  Ihick-bodcUMl. .         10 

This  limestone  crops  out  along  the  erei^k  for  a  mile  or  more  in 
this  vicinity.  The  l)ottom  of  the  overlvinu:  shale  is  about  \0  feet 
above  the  creek.  Twenty  or  more  acres  are  avaihible.  Samples 
of  this  st(»ne  wore  secured  and  sent  to  the  W  S.  Road  Testing 
Laboratory  at  Washington,  with  the  following  results: 

IkfitidlA  of  l*lninii'nl  7\;<ts  ttf  Ihriminn  l.'nm.^font  (mm  Ini.d  of  IT.  E.  Ein/ILsh.* 

Spocitt*'  jcravity -Jm      "FriMuli  roctticiont  of  wear.  1'2.'.\ 

Weight  per  cu.  ft (His.)       1(15       Ilanliioss 2.7 

Water  absorbt'd  por  r\i.  ft..(ibs.)     2.27      Tonj;lint;ss 0 

Per  cent,  of  wvnr :>..T       fVniontinjr  value  —Dry. . . .  28 

Wot lo:^ 

"A  soft  I)Ut  toiijrh  llniostonc  with  a  j^ood  resistance*  to  wear  and  ex- 
cellent conientinj;:  value.  Suited  to  highway  and  country-road  trallh*.*' — 
Pap:*. 

An  analysis  of  the  sampl(\  made*  at  the  same  laboratory,  showed 
ap  follows: 

Anohfsis  (tf  Jhiinnnn   Ijiinytun*    from  loinl  nf  IT.   E.    Jliujlisli. 

Ptr  Cittt. 
Alumina  iA\^ i.,)   70 

Iron  oxide  (Fe.( ),)   2.") 

lAme  (CiiO)   4  l.Sr> 

Majrnesia  (M^'O >  r).4:i 

Phosphoric  aeid  (!*_( ),•   25 

Insoluble  in  hydroelilnric  acid 7.3t) 

Ix)S8  on  ignition   10.85 

Total    !»'>.72 

Joseph  Ainos. — Sniitliwest  <|uarter  nt"  <(»ciio]i  -W  { ')  \.,  ^  \\.). 
T-cxington  Tow'nshi]».      Kock  wa-  taken  from  tlii-  farm  f«>r  ]»arr  <'■ 

•For  Btnndnnl  of  oonip.nrlsnii  sco  p.  79. 
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the  Lexington-Madison  pike.     It  is  essentially  the  same  type  of 
outcrop  and  the  same  formation  as  the  English  rock. 

The  Lexington-Scottsburg  pike  is  made  of  stone.  Some  parts 
are  covered  with  dirt  and  some  with  river  gravel.  Where  the 
gravel  is  used  on  top  the  road  is  moderately  smooth;  where  dirt 
is  nsed  the  surface  is  rough,  with  many  ruts  and  mud  holes. 

The  Scottsburg- Vienna  pike  was  one  of  the  earliest  built  in  the 
county.  It  is  made  of  rock,  but  the  material  was  applied  so  thinly 
and  so  little  grading  was  done  that  it  is  unbearably  rough,  and,, 
in  rainy  seasons,  exceedingly  muddy.  The  size  of  the  rock  is 
three  to  four  inches  in  diameter. 

CLAEK  COUUTY. 

Area  in  square  miles 375 

Population  in  1900 31,835 

Miles  of  public  roads 600 

Miles  of  improved  roads 171 

Percentage  of  roads  improved 28.5 

Miles  improved  with  gravel 35 

Miles  Improved  with  crushed  stone 130 

Average  original  cost  of  gravel  roads  per  mile .$808 

Average  original  cost  of  stone  roads  per  mile $903 

Total  original  cost  of  improved  roads* $138,540 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $50 

Annual  cost  of  repairs  per  mUe  on  stone  roads  5  years  old $57 

Miles  of  improved  road  (gravel)  built  in  1905 2 

Miles  of  improved  road  (stone)  built  in  1905 3 

First  improved  roads  built 1885 

Miles  of  improved  roads  built  since  1895 G(» 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority V.  W.  Lyon,  C.  E. 


•Cost  of  toll  roads  not  Included. 

As  seen  from  the  above  table,  there  are  171  miles  of  improved 
roads  in  Clark  County,  of  which  25  miles  are  toll  pikes.  One 
pike,  3.74  miles  long,  formerly  a  toll  pike,  under  the  name  of  the 
Jeffersonville,  Comentville  and  Silver  Creek  pike,  has  recently 
been  bought  by  the  county  for  $3,500.  Three  pikes  are  yet  ope- 
rated as  toll  roads,  viz.,  the  Jeffersonville-TJtica  pike,  eight  miles; 
the  JeflFersonville-Charlestown  pike,  12  miles,  and  the  TJtica- 
Charlestown  pike,  5  miles  long.  The  owners  of  the  first-named 
recently  refused  to  sell  their  road  to  the  county  at  $1,243  per 
mile.     Considerable  improvement  has  been  done  by  farmers  work- 
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ing  conjointly,  with  some  assistance  from  the  county,  but  on  the 
whole  the  county  is  behindhand  in  the  good  roads  movement. 
Some  townships  have  not  a  single  mile  of  improved  road,  though 
road  material  lies  around  in  abundance.  The  western  part  of 
the  county  is  in  the  Kiiobstono  shale  district,  which  furnishes  a 
good  iron  oxide  gravel.  The  central  part  has  both  the  New  Al- 
bany black  shale  and  limestone;  the  eastern  part  has  limestone  and 
river  gravel. 

David  M.  Schuler. — Grant  271,  Monroe  Township.  An  out- 
crop of  shale  by  the  road,  on  a  branch  of  Millers  Creek,  is  10  to 
12  feet  thick.  An  area  20  by  20  yards  was  removed  three  years 
ago  for  building  two  and  a  half  miles  of  pike.  This  pike  nms 
from  one  mile  south  of  the  north  line  of  the  county  to  near  Heniy- 
ville.  Shale  was  put  on  and  was  covered  with  the  red  gravel.  It 
is  a  smooth,  solid  road.  The  cost  of  repairing  this  and  two  and 
a  half  miles  more  is  this  year  $200.  A  pike  similar  in  construc- 
tion runs  five  miles  northeast  of  llenrvville.     Part  of  this  is 

made  whollv  of  shale. 
I' 

From  the  eastern  end  of  this  pike  to  the  east  side  of  Washing- 
ton Township  there  is  no  pike.  Oregon,  Washington  and  Owen 
townships  have  not  a  nxl  of  imfiroved  road,  while  the  greater  ])art 
of  Charleslown  Township  is  also  without  such  roads.  Black  shale 
underlies  the  region  from  TTenrvville  to  Newmarket  and  outcrops 
on  everv  hillside  in  that  rcirion. 

James  Coiiver. — Grant  24G',  Oregon  Township.  On  this  farm 
there  is  a  shale  qnarry,  owned  l)v  the  tow-nship.  A  section  ten 
feet  thick  is  exposed  on  tlie  side  of  a  .small  valley  and  is  overlain 
with  one  to  three  feet  of  soil,  ^raterinl  is  beinir  tak(>n  from  hero 
and  spread  thlnlv  on  some  parts  of  the  most-traveled  roads,  hut  no 
thorough  pike-making  is  in  progress. 

At  Newmarket,  limestone  of  tho  Ifainilton  formation  comes  to 
the  surface.  Tt  ontfro])^  all  alnng  Fonrteen-^rile  Creek,  and,  at 
this  place,  appear^  on  tho  hill«ide<  00  fcot  ahr>ve  the  creek.  The 
following  location>5  alonir  tlu^  Xc-wniavket-New  Washington  road 
have  outcrops  of  limestone: 

Charles  Smiih. — At  Newmarket. 

Sarah  Bower. — Tn  the  same  neighl)orhood. 

Jake  Boit(yrff.—Gmx\X  170. 

Enumuel  Clapp. — Grant  197,  and  Grant  198. 


f 
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From  New  Washington  to  Bethlehem  Township  limestone  crops 
out  in  every  valley.  At  the  west  line  of  Bethlehem  Town- 
ship b^ns  a  rock  pike  which  extends  to  the  village  of  Bethle- 
hem, five  and  a  half  miles.  This  pike  was  built  about  three  years 
ago  from  various  outcrops  of  limestone  along  the  route.  It  is  in 
fairly  good  condition,  but  needs  a  top  layer  of  fine  stone.  Heavy 
traffic  has  cut  into  the  top,  leaving  ruts  two  or  three  inches  deep. 
In  some  places  the  pike  has  been  thrust  to  one  side  of  the  high- 
way, leaving  room  for  a  dirt  road  on  the  other  side.  In  a  dry 
time  most  of  the  travel  is  on  the  dirt  road,  which  thereby  be- 
comes thickly  coated  with  dust.  When  heavy  rains  come  this  fine 
material  is  washed  down  hill  and  is  spread  over  the  rock  road  to 
a  depth  of  three  to  six  inches.  Rock  for  this  pike  was  quarried  at 
the  following  places : 

Camp  Creek, — Where  the  pike  ends.  ' 

G.  D.  WatJcins, — ^Farm. 

S.  A,  Sfam^hury. — Part  of  the  southeast  quarter  of  section  36 
(2  K,  10  E.). 

0.  D,  Oiltner. — Northwest  quarter  of  section  7  (2  N.,  10  E.), 
about  one  mile  from  Bethlehem. 

This  last  quarry  is  at  the  brow  of  the  blufl^s  overlooking  the 
Ohio  River. 

Section  of  fjuorrij  on  farm  of  G.  D.  Giltner. 

Feet. 

1.  Soil   2 

2.  Limestone  Iiard,  line-grained  thick-bedded 20 

The  lower  part  of  No.  2  breaks  easily  into  slabs  and  bears  a 
streaked  appearance,  being  bluish-green  and  pink  in  hue. 

William  Boss, — Northeast  quarter  of  section  8  (1  N.,  10  E.), 
Bethlehem  Township.  About  a  quarter  of  a  mile  west  of  Bethle- 
hem a  gravel  pit  is  located  in  a  high  terrace  of  the  Ohio  valley, 
which  continues  southwest  for  about  three  miles,  with  a  width  of 
40  to  BO  rods.  The  lower  terrace  extends  about  a  mile  north  of 
Bethlehem,  where  the  river  comes  close  to  the  rocky  bluffs..  Xot 
much  gravel  has  been  removed,  but  the  amount  available  is  un- 
limited. The  soil  on  top  is  from  two  to  four  feet  deep.  In  build- 
ine:  cisterns  on  the  lower  terrace  crravel  is  struck  a  few  feet  below 
the  surface.     There  is  much  gravel  obtainable  along  the  river's 
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edge.  From  Bethlehem  down  the  river  the  bottom  land  continues 
to  the  mouth  of  Camp  Creek.  There  is  no  pike  along  the  bottom, 
although  gravel  underlies  tlic  whole  surface  at  a  depth  of  a  few 
feet. 

A  road  leading  from  the  Ohio  valley  up  the  hill  toward  Solon  is 
very  steep,  narrow  and  poorly  constructed.  It  was  built  at  an 
expense  to  the  county  of  $400,  and  is  absolutely  impassable  during 
much  of  the  winter  season. 

From  the  southwest  comer  of  Bethlehem  Township  to  Fourteen- 
Mile  Creek  the  Bethlehem-Charlcstown  road  runs  along  a  high  and 
generally  level  country.  Rock  is  accessible  to  any  part,  with  a 
hauling  distance  of  not  over  one  mile.  Outcrops  of  limestone  are 
noticeable  at  the  following  points  along  the  road : 

Southwest  of  Solon, — A  quarter  of  a  mile. 

Joseph  Taggart  Farm. — Grant  81,  0 — 6  feet  stripping  neces- 
sary, a  16-foot  ledge  being  exposed  for  20  rods  or  more  along  the 
valley.  From  the  southeast  side  of  Grant  99  a  pike  leads  into 
Charlestown.  "^Fhis  is  made  of  broken  rock  six  to  ten  inches  in 
diameter.  It  has  apparently  had  some  finer  rock  on  top,  but  this 
being  largely  washed  oiF,  the  larger  rocks  are  exj^osed. 

At  Charlestown  several  outcrops  of  limestone  occur.  About  half 
a  mile  northwest  of  town  tlie  road  nuis  over  the  ro(*ky  bed  of 
Fallen  Run.  Within  the  town  limits  the  banks  of  this  stream 
are  filled  with  limestone.  At  this  point  a  sample  was  secured  for 
testing.  The  ex])osure  is  IT)  feet  hi|L::li,  with  from  none  to  six  feet 
of  soil  on  top.     An  acre  or  more  could  be  here  quarried. 

Results  of  PhijHicnl  Tfitts  of  DcmnUin  l/nnf»ti)m'  from  qaarnj  lit  or  (^harh-stoicn,* 

Specilic  gravity LM5       French  coefficient  of  wear.  7.1 

Weight  per  cu.  ft (His.)   V\2:2       iliirdness :.^.5 

Water  absorbed  per  cii.  ft. .(lbs.)     J. 41       Toiijrhucss 8 

Per  cent,  of  wear 5.0       Cementing  value — Dry. ...  17 

Wet 5:i 

"A  rather  soft  but  fairly  lnu;;li  roclv  witli  a  fan*  resistance  to  wear 
and  a  good  cenicntin;^  value  Suited  for  romitry-road  and  highway 
traffic."— l*age. 

A  chemical  analysis  of  the  stone,  made  at  the  same  labonitory, 
showed  the  followinsc  results: 

•For  Htaiidard  of  comp.iriMon  see  p.  79. 
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Analysis  of  Devonian  Limestone  from  quarry  near  CharlesUnun. 

Per  cent. 

Alumina  (AljOJ  25 

Iron  oxide  (Fe,Oa)   25 

Lime  (CaO)  53.45 

Magnesia  (MgO) 80 

Insoluble  in  hydrochloric  acid 3.22 

Loss  on  ignition  41.98 

Total   99.95 

One  mile  northwest  of  Charlestown,  on  the  Memphis  road,  is  the 
easternmost  outcrop  of  the  black  shale  in  this  part  of  the  town- 
ship.    From  here  to  Memphis  the  shale  appears  in  several  places. 

Edgar  Haas. — Grant  153,  Charlestown  Township.  Limestone 
crops  out  east  and  west  of  the  house.  One  to  two  acres  are  avail- 
able with  little  stripping. 

James  Mathes. — Grant  170,  Union  Township.  There  is  a  lime- 
stone outcrop  20  feet  above  Sinking  Fork  on  the  west  side,  in  the 
road. 

E,  L,  Oumsey. — Grant  186,  Union  Township.  On  this  place 
is  a  hill  about  100  feet  high,,  consisting  wholly  of  black  shale. 
Any  amount  of  material  would  be  available. 

From  Memphis  a  pike  built  of  crushed  stone  and  covered  with 
red  gravel  extends  southeast  for  one  mile.  Some  shale  has  been 
used  on  the  road  from  a  deposit  near  the  end  of  this  pike  one  or 
two  miles  toward  Charlestown.  Both  the  rock  pike  and  the  por- 
tion of  shale  road  are  in  good  condition.  This  pike  was  built  in 
1903.  Between  Charlestown  and  Sellersburg  there  are  many  out- 
crops of  limestone. 

Silver  Creek  Township  is  well  supplied  with  limestone.  This 
township  is  in  the  center  of  the  cement  manufacturing  industry  of 
the  county,  and  is  well  supplie<l  with  pikes,  limestone  being  the 
prevailing  metal  used.  The  Sellersburg-Watson  pike  has  been 
built  piece  by  piece  by  the  farmers.  It  is  not  imiform  in  condi- 
tion. Some  parts  are  smooth,  some  are  rough,  while  some  are 
low  and  muddy. 

North  from  Sellersburg  toward  Memphis  and  southwest  through 
Hamburg  to  the  county  line  the  pike  is  constructed  of  crushed 
limestone  put  on  six  inches  deep,  and  covered  with  iron  oxide 
gravel  three  inches  deep.     This  combination  gives  a  more  solid 
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road  than  does  the  red  gravel  alone,  but  it  is  not  quite  so  smooth, 
since  the  gravel  wears  up  and  is  washed  away,  leaving  the  rock  ex- 
posed. The  gravel  coating  apparently  has  kept  the  rock  from  be- 
ing cnt  into  nits  before  it  has  become  thoroughly  packed,  and 
the  top  presents  a  rounder  surface  on  that  account. 

In  Cass  and  Wood  townships  the  fanners  have  used  the  red 
gravel  from  the  Knol>stone  hills  and  have  worked  up  the  roads 
until  thev  are  in  a  commendable  condition.  While  the  amount 
of  gravel  put  on  is  insufficient  to  stand  heavy  traffic,  yet  for  much 
of  the  time  they  are  far  superior  to  dirt  roads.  These  townships 
are  wholly  within  the  Knobstone  area,  and  enough  of  the  red 
gravel  can  be  obtained  for  the  principal  roads. 

A  large  part  of  Jefferson vi lie  Township  is  a  low  plain  cut  by 
the  stream  valleys,  which  lie  15  to  25  feet  lower.  A  part  is  un- 
derlain by  limestone,  and  a  part  by  gravel.  The  approximate 
boundary  of  the  Ohio  River  deposits  is  shown  on  the  map.  It  is 
uncertain  how  far  up  the  valley  of  Silver  Creek  the  gravel  do- 
posits  extend,  but  it  is  probable  that  the  limit  is  not  farther  north 
than  a  line  running  west  from  the  B.  L.  Burtt  place. 

Winiam  Iiujrnham, — Grant  8,  Jeffersonville  Township.  A 
gravel  pit  near  Jeffersonville  comprises  about  six  acres.  This 
pit  is  in  the  edge  of  a  high  river  ten*ace,  which  extends  from  TTtica 
to  this  point. 

Sn'tinn  aj   Iinfri(fniin's  (jntrcl  pit. 

Fcrt. 

1.     Soil,   silt    HJ 

H.     Sand 4 

3.     Gravf'l.  \  to  I  iiiclies  in  ili:mn't»'r 8 

Much  of  tins  irr.'ivel  lins  ]>oen  usod  on  the  ])ik('^  in  the  neighbor- 
ho<id   and   for  foucrcto   \v<»rk.     Ten    shares   mon,*   can   be   rea<li]v 

■ 

utilized. 

B,  L,  BuriL-  (Jmnt  !K  Jeffersonville  T^wnsliip.  About  a  mile 
north  of  JefTcM'^nnvill*'  a  new  r]uarrv  i.<  l)eiiig  o]ioiiod  u]\  l)ut  rock 
has  been  nMiiovcl  t'rom  ntlier  ]^:irts  of  tlie  f:iriii  for  several  yoiir-. 
This  quarry  i>  iimrc  easily  necf's-ible  to  .letrer-onville  tlmn  jinv 
other,  lioek  fmiii  this  fnrni  lias  fre<jueiitly  been  use<l  in  iiuikinj 
pike  for  the  ])asf  four  or  five  years. 
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Section  of  the  Burtt  quarry. 

Feet. 

1 .  Soil  and  rotten  limestone G 

2.  Limestone,  soft  (hydraulic)   8* 

3.  Limestone,  bard,  coarse-grained,  containing  many  fossils G 

Ten  acres  or  more  are  available. 

The  res\ilts  of  a  test  of  a  sample  from  stratum  No.  3  are  as 
follows : 

Results  of  Physical  Tests  of  Devonian  Limestone  from  quarry  of  B,  L.  Burtt.* 

Specific  gravity 2.65      French  coefficient  of  wear.  11.7 

Weight  per  cu.  ft (lbs.)      165      Hardness 3 

Water  absorbed  per  cu.  ft .  (lbs.)     1.23      Toughness 7 

Per  cent,  of  wear 3.4      Cementing  value — Dry 31 

Wet 91 

"A  soft  limestone  of  fair  toughness  and  resistance  to  wear,  and  a  good 
cementing  value.    Suitable  for  light  traffic  roads  or  as  a  binder." — Page. 

The  Jeffersonville-Hamburg  pike  was  built  many  years  ago. 
It  is  made  of  large,  flat  pieces  of  rock  set  on  edge  crosswise  to  the 
road.  This  makes  a  very  solid  foundation  for  a  road,  but  without 
a  covering  of  finer  rock  it  is  exceedingly  rough,  so  that,  when  pos- 
sible, most  of  the  travel  is  shifted  to  a  dirt  road  at  one  side. 

This  pike  is  about  on  the  western  edge  of  the  limestone  outcrop, 
of  the  Hamilton  formation,  while  a  line  drawn  from  Hamburg  to 
Memphis  would  leave  practically  all  the  outcrops  of  this  formation 
to  the  east.  From  Memphis  the  edge  of  the  outcrop  swings  toward 
the  east  and  passes  about  a  mile  west  of  Newmarket.  Thence  it 
passes  toward  Lexington.  It  may  be  said  that  all  that  portion  of 
Clark  Coimty  lying  southeast  of  this  line  has  an  abundance  of 
limestone  within  easy  hauling  distance  of  any  road  desired  to 
be  piked.  To  the  northwest  of  this  line  the  county  is  well  supplied 
with  shale  or  with  gravel. 

The  Jeffersonville-Charlestown  pike  was  built  50  years  ago. 
It  is  constructed  of  large  pieces  of  limestone  set  on  edge  and 
packed  closely  together.  It  is  now  covered  in  some  places  with 
crushed  stone.  While  some  parts  are  comparatively  smooth,  there 
are  many  low  places  10  to  15  rods  long  where  water  stands  after 
rains.  It  is  not  well  graded,  the  ditches  being  sometimes  filled 
with  mud.    Steps  are  being  taken  to  put  it  in  repair. 

•For  standard  of  comparison  see  p.  79. 
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J,  B.  WiUon, — Northwest  corner  of  Grant  4,  Jefferson ville 
Township.  On  this  fann  a  well  was  dug  which  disclosed  gravel  at 
a  depth  of  12  feet. 

About  a  mile  eai?t  of  this  place,  some  years  ago,  gravel  w\as  taken 
from  the  farm  of  William  Gilmore,  Grant  5,  Jeffersonvillo  Town- 
ship. This  n^j,iuu  is  within  the  Ohio  River  deposit  w-liich  ex- 
tends, as  shown  on  the  map,  about  2  miles  from  the  river,  narrow- 
ing to  a  few  rods  just  east  of  Utica. 

About  a  mile  west  of  Jefferson  ville  there  is  an  outcrop  of  gravel 
near  the  bnse  of  the  terrace.  The  gravel  lies  15  feet  deep  on  top 
of  the  Jeffer-;(>nville  limestone,  \\\\\t  forms  the  lower  bank  of  the 
river  at  this  place.  A])ove  the  gravel  the  silt  dejxisit  reaches  15 
or  20  feet. 

Edirard  Ifoirord.  ''Arctic  Sprin(/^<i." — Grant  3,  Jeffersonville 
Townshij).  Gravel  crops  out  of  the  river  bank  15  feet  above  the 
water,  with  12  feet  of  silt  nn  top,  and  is  distributed  along  the 
river's  edge  for  a  (puTrtei*  of  a  mile  (►r  more.  No  farther  outcrop 
was  noted  mitil  within  the  vicinitv  of  Ftica,  where  a  limited 
amount  appears  along  the  river.  This  gravel  is  not  valued  for 
pike  purposes  Ii(»re,  i>s  it  shifts  alxuit  on  top  of  the  road,  gradu- 
ally working  out  to  the  sides  by  the  action  of  traffic  upon  it. 

William  //o7>.<fo/i..— -Grant  7,  Utica  Tr»wnship.  A  limestone  out- 
crop here  is  nbout  the  southern  limit  <^f  limestone  near  the  river. 
From  Utif»a  to  the  »roffers(m  (.'< unity  line,  limestone  appears  in  the 
stee]>  blufTs  overl<K)kiiig  the  Oliio  River. 

Gearr/a  Zinrf,-.-  -Grant  17,  Utica  Townshij).  Gravel  extends 
ahmg  the  river  about  1  ^o  miles  north  of  Utica.  In  this  vicinity 
a  r(x*k  road  2^  ^  miles  long  was  made  an<l  ke])t  in  repair  for  many 
years  by  a  })ubli<>  spirited  individual,  ilr.  William  Goodwin. 
This  case  of  unusual  int(M'est  in  ])ublic  roads  deserves  the  ])raise 
of  every  fair  mind('<l  citizen  in  the  (M.unty.  Since  the  <leparture 
of  Mr.  Goodwin  the  roacl  has  not  been  kept  in  repair. 

Mary  E.  Worh-.-  (irant  11,  I'tica  Town-;hip.  Gravel  is  exposed 
where  a  small  run  cuts  tlironii-h  the  hii::li  terrace.  Miiihteen  feel 
of  silt  rests  on  top  of  S  feet  <»f  moderately  coarse  gravel.  At  the 
George  Zinck  jilace  the  river  lM>tt^un  has  a  width  of  ab^ut  Vl 
mile. 

James  Slcrlmnn-  Grant  41,  Utica  Townshij).  Gravel  borders 
the  river  from  here  down  for  about  '5  miles.     It  was  struck  in  a 
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well  on  the  second  terrace  at  a  depth  of  20  feet  and  was  penetrated 
more  than  20  feet  to  below  the  level  of  the  water  in  the  river. 
Above  the  terrace,  about  20  rods  west  of  Mr.  Steelman's  place, 
is  a  small  strip  of  the  high  terrace.  The  second  terrace  runs  about 
%  mile  above  the  Steelman  place.  From  there  on  to  the  mouth 
of  Bull  Creek  the  river  keeps  close  to  the  rocky  bluffs.  At  the 
mouth  of  Bull  Creek  the  bottom  widens  to  ^4  ^^^  or  more  and 
extends  along  the  river  for  about  1  mile.  Gravel  may  be  found 
along  the  river's  edge  here.  From  this  point  to  the  mouth  of 
Camp  Creek  the  river  again  keeps  near  the  bluffs. 


FLOYD  COUNTY. 

Area  In  square  mUes 150 

Population  In  1900 30,118 

Miles  of  public  road 350 

Miles  of  improved  road* 126 

Percentage  of  roads  improved 36 

Miles  Improved  with  gravel 90 

Miles  improved  with  crushed  stone 36 

Average  original  cost  of  gravel  roads  per  mile $400 

Average  original  cost  of  stone  roads  per  mile $1,000 

Total  original  cost  of  improved  roads** $42,000 

Miles  of  improved  roads  (gravel)  built  in  1905 40 

Miles  of  improved  roads  (stone)  built  in  1905 2 

First  improved  roads  built 1900 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Thos.  Hanlon,  County  Auditor 


'Including  30  miles  of  toll  road. 
••Not  including  cost  of  toll  roads. 

Floyd  County  lies  mostly  in  the  Knobstone  belt  and  most  of 
the  material  used  for  roads  is  the  iron-oxide  sandstone  gravel 
that  collects  in  the  creek  beds  among  the  Knobstone  hills.  The 
western  part  of  the  coimty,  however,  has  an  abundance  of  lime- 
stone belonging  to  both  the  Bedford  and  Mitchell  formations, 
while  the  impure  limestone  of  the  Harrodsburg  formation  covers 
the  higher  parts  of  the  hills  in  the  central  part  of  the  county. 
Much  of  the  gravel  of  the  western  part  is  of  the  cherty  Mitchell 
limestone  variety.  The  New  Albany  black  shale  crops  out  along 
Silver  Creek  and  on  some  parts  of  the  Ohio  River  bank  in  the 
southeastern  part  of  the  county.    This  shale  is  not  used  as  a  road 
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metal  in  Floyd  County.  The  Ohio  River  furnishes  gravel  such  as 
is  usually  found  in  bars  along  that  stream.  Ifo  gravel  pits  have 
been  opened,  as  the  terrace  gravel  lies  too  deep  below  the  surface 
to  be  availabla  At  New  Albany  gravel  is  struck,  in  digging  wells, 
at  40  to  45  feet  on  the  high  terrace  on  which  the  main  part  of  the 
city  is  built.  On  the  second  terrace,  40  feet  above  the  river,  gravel 
was  struck  in  a  well  by  the  flour  mill  at  30  feet,  and  was  pene- 
trated 30  feet  when  shale  was  encountered.  The  upper  terrace 
deposit  of  gravel  does  not  extend  far  north  of  the  city,  probably 
1  mile  from  the  river.    The  second  terrace  is  about  15  rods  wide. 

The  principal  pikes  of  Floyd  County  are  the  New  Albany- 
Bridgeport  pike,  running  along  the  Ohio  River;  the  Paoli  pike, 
running  from  New  Albany  through  this  coimty  and  beyond  to 
Paoli,  Orange  County,  and  the  New  Albany-Corydon  pike,  run- 
ning westward  from  New  Albany  and  leaving  the  county  near  the 
headwaters  of  Little  Indian  Creek. 

The  Paoli  pike  bears  the  distinction  of  being  the  oldest  pike  in 
the  State.*  It  was  graded  and  macadamize<l  as  far  as  Paoli  in 
1839,  and  in  1852  a  plank  road  was  built  over  the  macadam. 
This  plank  road  did  not  last  long,  being  easily  affected  by  trafiic 
and  weather.  The  stone  road  was  made  by  placing  flat  pieces  of 
limestone,  0  to  12  inches  in  diameter,  on  edge,  generally  cross- 
wise to  the  direction  of  the  road.  These  stones  still  remain  as  the 
foundation  of  the  pike.  For  most  of  tlie  distance  a  top  of  crushed 
stone  has  been  api)lied.  From  Galena  to  Greenville  red  gravel  is 
the  top  coating.  This  pike  is  at  present  in  very  good  condition, 
the  grades  l)eing  gentle  and  the  siirface  smooth  and  solid.  Repairs 
are  well  kept  \i]).  Several  stage  lines  run  between  the  important 
towns  on  the  route,  and  there  is  generally  a  heavy  traffic.  This 
remains  a  toll  pike.  Rcxrk  for  tlie  rei)air  of  this  pike  is  secured 
at  several  places  along  the  route. 

The  Bridgeport  pike  al.s(^  has  a  very  great  traffic.  It  is  the  prin- 
cipal outlet  from  a  wide /arming  region  extending  to  the  southern 
part  of  IlaiTi.son  County.  The  pike,  Ixung  constructed  of  river 
gravel,  does  not  have  a  very  firm  top,  owing  to  the  lack  of  cement- 
ing material.  The  constant  wear  has  left  many  chuck-holes,  and 
the  work  of  repairing  has  not  kept  up  with  the  need  of  repair. 

•For  nil  iie(roiiiit  of  tlio  bnlldfiig  of  this  pike  soo  p.  ;>3  of  this  report. 
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The  New  Albany  end  of  the  New  Albany-Corydon  pike  was  be- 
gun in  1850.  From  then  on  until  1854  work  was  continued,  when 
the  pike  had  reached  to  within  five  miles  of  Corydon.  The  road 
at  first  was  made  of  plank,  and  the  name  of  the  company  is  still 
the  "New  Albany,  Lanesville  and  Corydon  Plank  Road  Company." 
As  was  the  case  with  the  Paoli  pike,  the  planks  soon  gave  place  to 
gravel  or  rock.  The  part  in  Floyd  County  is  made  of  rock.  The 
portion  from  the  west  county  line  to  Edwardsville  is  in  fair  con- 
dition, but  from  Edwardsville  to  New  Albany  the  pike  is  in  need 
of  repairs. 

The  Cherry  Street  pike  almost  parallels  the  Paoli  pike  as  far 
as  Greenville.  This  pike  is  made  largely  of  rock  covered  with  red 
gravel  from  the  creeks.  In  some  places  simply  loose  soil  has  been 
applied  to  the  top.  Much  of  this  pike  is  not  equal  in  smooth- 
ness to  some  of  the  red  gravel  roads  built  by  the  farmers  in  other 
parts  of  the  county. 

Numerous  other  improved  roads  traverse  the  county.  These  are 
generally  made  of  the  red  gravel  and  are  remarkable  for  their 
smoothness  aod  firmness. 

The  total  number  of  miles  of  improved  road  in  Floyd  County  is 
126.  There  are  10  miles  of  river  gravel  pike  and  30  miles  of 
rock  (toll)  pike.  The  rest  is  principally  of  the  iron-oxide  sand- 
stone, or  red  creek  gravel. 

Owen  Taggari, — Northwest  quarter  of  section  10  (3  S.,  6"  E.), 
New  Albany  Township.  On  this  farm  Mr.  Taggart  found  two 
or  three  feet  of  gravel  below  20  feet  of  sand.  This  was  near  the 
hills.  At  another  place,  nearer  the  river,  a  well  simk  for  a  school- 
house  was  dug  30  feet  and  shale  was  struck  without  encountering 
any  gravel.  There  seems  to  be  very  little  gravel  in  the  bottom 
land  here,  and  that  is  at  a  considerable  depth.  A  small  amount 
of  gravel  occurs  alcmg  the  edge  of  the  river,  about  a  mile  below 
New  Albany. 

Thomas  Hanlon, — Southwest  quarter  of  section  15  (3  S.,  6 
E.),  New  Albany  Township.  Gravel  is  noticeable  along  the  river 
at  this  point. 

Dr,  William  Moore, — Southwest  quarter  of  section  28  (3  S.,  6 
E.),  Franklin  Township.  From  this  farm  house  a  gravel  bar 
extends  down  the  river  for  about  three  miles.     It  is  exposed  onlv 
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when  the  river  is  very  low.  The  gravel  is  one-fourtli  of  an  inch 
to  three  inches  in  diameter,  about  ^0  per  cent,  of  the  material 
being  sand.  This  is  one  of  the  sources  of  gravel  used  on  the 
Bridgeport  pike. 

Victor  Knndhr. — Southeast  quarter  of  section  31  (3  S.,  0  E.), 
Franklin  Township.  Gravel  crops  out  of  the  river  bank  12  to  15 
feet  above  low  water.  In  size  it  runs  from  one-fourth  of  an  inch 
to  three  inches,  with  some  stones  six  to  ten  inches  in  diameter. 
The  tO])  of  the  river  l>ank  and  bottom  land  is  about  25  feet  above 
the  gravel  outcrop?.  ]\raterial  is  hauled  from  this  place  to  repair 
the  pike. 

Edwardsville  Limestone  Quarry. — West  half  of  the  northeast 
quarter  of  section  1  (3  S.,  5  E.),  Georgetown  Township.  This 
quarry  belongs  to  the  Xew  Albany,  Lanesville  and  (-orydon  Plank 
Road  (\>mpany,  and  is  50  by  150  yards  in  area  and  20  feet  deep. 
Four  to  six  feet  of  soil  lie  on  top.  The  rock  is  mainly  of  the  Bed 
ford  oiUitic  formation.  This  is  the  principal  S(>urce  of  the  rock 
used  on  the  Xew  All)any-Corydon  pike,  about  ten  miles  of  the  pike 
having  been  made  from  it.  The  quarry  has  been  worked  45  years. 
Samples  from  this  quarry  were  tested  at  the  Road  Laboratory  at 
Washington,  with  tin-*  following  results : 


fit'MiUtM  o/'  PJij/Mtriil  Tc'<t.'<  itj  llidfurd  OnJItic  LimiMttm  frmn  t/mirrif  mtu' 

Ktlirnrthrille* 

Specific  gravity li.<H»       FnMicli  (-(K'tliuiPiit  of  wrnr.  9 

Weight  per  cu.  ft (His.)      lOo       Hardness l.t> 

Water  al)sorlH'(l  prr  m.  ft.. (lbs.)     l.:>2      Toujrliness I) 

Per  cent,  of  wcnr \.\       (.'enientinjr  value-    Dry.  . .  .  2T\ 

Wet 114 

"A  soft  Init  fnirly  toujj:li  limi'stone  with  a  ratlier  low  rcsistiiuce  to 
wear.  Avhich  tleveloiis  an  excellent  eemfntini;  value.  Suitable  for  all  but 
very  heavy  trallir  and  as  a  ]»indin;^  niatrrial."-    \*\\]i\\ 

•Fi)r  stMn(l:ir<l  «.r  (Mimp.'irison  s(m'  p.  79. 
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HAERISON  COUNTY. 

Area  in  square  miles 470 

Population  in  1900 21,702 

Miles  of  public  road  675 

Miles  of  improved  road* 5;") 

Percentage  of  roads  improved 8.1 

Miles  improved  with  gravel  (toll  road) 11 

Miles  improved  with  crushed  stone 44 

Average  original  cost  of  stone  roads  per  mile »$1.800 

Total  original  cost  of  improved  roads $(;4,8(K) 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $<iO 

Miles  of  improved  road  (stone)  contracted  for  1006 2'i 

First  free  Improved  roads  built 1898 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Frank  B.  Watson,  County  Auditor 


*lQclude8  19  miles  of  toll  road,  owned  by  private  corporations.  The  cost  of  thl.'^ 
toll  road  Is  not  included  in  the  total  original  cost  of  improTed  roads. 

Harrison  County  is  a  little  behind  in  the  good  roads  movement. 
With  an  area  of  about  470  square  miles,  there  are  less  than  40 
miles  of  free  improved  roads.  Jackson,  Spencer,  Scott,  Webster, 
Boone  and  Taylor  townships  are  without  a  single  mile  of  pike. 
The  ordinary  dirt  roads  here  are  no  better  than  are  those  in  other 
counties  and  pikes  are  needed.  The  fall  of  1905  may  mark  the 
beginning  of  a  revival  of  interest  in  road-making.  Contracts  were 
then  let  for  ten  pikes,  each  about  two  miles  in  length,  to  be  built 
on  the  dirt  roads  leading  out  of  Corydon.  This  should  be  a  stim- 
ulus to  the  townships  lying  adjacent  to  work  for  an  extension  of 
those  pikes  into  their  respective  townships.  The  following  is  the 
number  of  miles  per  township,  date  of  construction  and  cost  per 
mile  of  tlio  roads  already  improved: 

Posey  7 

Posey  3 

Heth    7 

Washington    4^ 

Harrison 7 

Blue  River 8 

To  be  constructed 23 

Harrison  County  is  very  well  supplied  with  limestone,  which, 
in  most  parts,  is  easily  accessible.  The  low  cost  of  the  rock  pikes 
already  constructed  shows  that  the  cost  of  obtaining  rock  is  be- 
low what  it  is  in  many  counties.     Gravel  may  be  had  from  the 


Yrnr. 

Co*/  pf  r  MUr 

1895 

$1,341 

1901 

1.206 

1901 

1,935 

1901 

1.925 

1902 

2,410 

1902 

1,060 

1906 

i.osr. 
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Ohio  River  at  many  places,  but  this  would  naturally  be  little  used, 
where  rock  is  so  abundant.  Many  of  the  creeks  have  a  plentiful 
supply  of  frravel,  usually  the  chert-limestone  variety  from  the 
Mitchell  limestone.  Tliis  mnkos  a  peculiarly  smooth,  solid  road. 
In  Taylor  Township  a  surprising:  deposit  of  chert  and  sandstone 
gravel  was  found  as  a  talus  at  the  foot  of  some  of  the  rocky  hills 
bordering  the  Ohio  River  valley.  The  prevailing  surface  lime- 
stone is  of  the  Mitchell  formation,  although  the  underlying  Bed- 
ford limestone  is  in  many  places  found  on  the  sides  of  tlie  val- 
levs.  The  surfncc  of  the  coimtv  bein^  much  marked  bv  sink- 
holes,  the  roads  are  often  necessarily  hilly. 

At  Bridgeport  the  river  bottom  narrows  to  about  20  rods  in 
width,  and  continues  that  width  for  some  two  miles. 

J,  V,  Bauer. — Section  24  (4  S.,  5  E.),  Posey  Township,  Bauer's 
Landing.  Gravel  crops  o\it  of  the  river  bank  a]>out  15  feet  above 
low  water  and  extends  to  the  water's  edge.  In  size  it  is  one-fourth 
of  an  inch  to  three  inches  in  diameter,  some  stone  being  six  to 
ten  inches  in  diameter.  The  river  bott^mi  is  here  about  15  rods 
in  width.  Limestone  is  plentiful  in  the  bluffs  overlooking  the 
river.  Gravel  continues  along  the  river,  more  or  less  abundantly 
down  to  the  McTIarrv  farm. 

FranJc  ^/rZ/arry.- —Southeast  quarter  of  section  1  (5  S., 
5  E.),  Posey  Township.  A  gravel  bar  on  this  place  is  said  by 
river  men  to  be  the  best  bar  between  Louisville  and  Evansville. 
Some  gravel  is  taken  from  here  to  repair  roads. 

Ellen  Stewart. — East  part  of  section  1  (5  S.,  5  E.),  Posey 
Township.  A  gravel  bar  adjoins  that  on  the  ^fcHarry  place,  the 
combined  length  Ix^ing  alx>ut  00  rods,  witli  an  average  width  of 
four  rods.  Tt  extends  from  low  w^ater  to  al)out  15  feet  above. 
The  gravel  is  the  common  size,  with  no  large  boulders.  The  l>ot- 
tom  land  at  this  ])oint  is  100  rods  wide. 

Bruckle. — Seetion  12;  StubMeficld,  section  13,  and  Reeves,  sec- 
tion 24  (4  8.,  5  K.),  Po<?cy  Townshi]).  These  adjoining  farms 
are  skirted  witli  gravel,  which  crops  out  about  15  feet  above  the 
river's  edge  at  low  water  and  covers  the  intervening  beach.  On 
the  river  hank  a  small  ravine  cuts  through  and  exposes  nine  feet 
of  gravel  one-fourth  of  an  inch  to  one  and  a  half  inches  in  diam- 
eter, with  much  sand,  and  one  to  three  feet  of  silt  above.     The 

55— Geologf. 
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shore  gravel  here  extends  for  about  three-fourths  of  a  mile,  with 
a  width  of  from  three  to  five  rods.  The  river  bottom  is  here  about 
15  rods  wide. 

J,  W.  ColvifL — Northwest  quarter  of  section  36  (6  S.,  5  E.), 
Taylor  Township.  A  gravel  talus  slope  about  100  yards  long  ex- 
tends about  40  feet  above  the  road.  This  gravel  is  a  mixture  of 
chert  fragments  and  small  sandstone  concretions  derived  from  the 
disintegration  of  certain  limestones  and  shales  above.  This  forms 
a  coating  five  to  ten  feet  thick  on  the  slope.  The  material  packs 
well  where  it  has  been  tried  in  the  repair  of  roads. 

Waite, — Section  2 ;  Bert  McRae,  sections  3  and  10,  and  Kelly, 
sections  9  and  10  (6  S.,  5  E.).  ITear  the  mouth  of  Four-Mile 
Creek,  extending  some  three  miles  down  the  river,  a  gravel  bar 
is  exposed  on  these  farms  at  very  low  water. 

A  gas  well  drilled  several  years  ago  on  the  farm  of  A.  Mc- 
Cauley,  west  side  of  the  east  half  of  section  3  (6  S.,  5  E.),  Taylor 
Township,  disclosed  the  following  section : 

Section  of  McCauley  well. 

.  Fert.         Inches. 

1.  Snt   40 

2.  Gravel  10 

3.  Clay  10 

4.  "Soapstone**  140+ 

5.  Black  shale — gas  at  bottom 97 

6.  Limestone  <) 

/.  0.  Fox, — Fraction  section  9  (6  S.,  6  E.),  Taylor  Township. 
Here  is  another  rather  extensive  gravel  slope,  about  76  yards  long, 
20  yards  wide  and  2  to  6  feet  deep.  The  gravel  is  one  to  four 
inches  in  diameter,  with  considerable  dirt  intermixed. 

Morvins  Landing. — Northwest  quarter  of  section  11  (6  S.,  3 
E.),  Heth  Township.  A  large  gravel  bar  extends  along  the  river 
about  a  mile  in  each  direction,  and  25  yards  wide,  more  or  less,  ac- 
cording to  the  height  of  the  river. 

Greene  Brandenburg. — Section  32  (5  S.,  3  E.),  Heth  Town- 
ship. From  Maiickport  down  the  river  about  a  mile  is  a  gravel 
bar,  exposed  at  low  water.  Gravel  was  taken  from  this  bar  for 
the  south  end  of  the  Cory  don -Mauck  port  pike. 

Lopps  Landing. — Section  25    (5   S.,   2   E.),  Heth   Township. 
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From  about  a  quarter  of  a  mile  alx)ve  to  two  miles  below,  gravel 
may  be  obtained  when  the  river  is  low.  Beyond  this  bar  there 
is  no  gravel  worth  mentioning  to  the  mouth  of  Blue  River. 

The  New  Amsterdam-Central  pike  was  built  in  1901.  Crushed 
limestone  was  used  on  top  of  stone  broken  to  about  six  inches  in 
diameter.     This  pike  is  in  very  good  condition. 

The  Corydon-Mauckport  pike  is  made  almost  wholly  of  lime- 
stone. A  bed  of  large  pieces  of  broken  rock  was  first  laid.  Then 
this  was  covered  with  a  layer  of  rock  crushed  to  a  size  to  go 
through  a  two-inch  ring.  This  part  of  the  pike  is  smooth  and 
solid.  The  part  that  was  built  of  gravel  has  much  coarse  mate- 
rial on  top  and  is  liable  to  cut  through  with  traffic  in  the  spring. 

The  Corydon-New  Albany  pike  in  Harrison  County  is  built  of 
gravel.  At  first  a  plank  road  was  laid.  This  in  time  gave  place 
to  the  gravel.  Creek  gravel,  consisting  largely  of  limestone  and 
chert,  with  some  iron  oxide,  was  the  metal  used.  The  pike  has 
been  repaired  each  year  wherever  it  most  needed  it.  The  sur- 
face has,  tlierefore,  been  continually  building  up  and  growing 
more  solid.     The  top  is  smooth,  with  little  loose  material  upon  it. 

Laconia  Hill  pike  is  a  road  leading  from  the  Corydon-New  Al- 
bany pike  about  a  mile  above  Breckenridge  toward  New  Middle- 
ton,  which  is  being  built  by  farmers.  It  is  made  of  gravel  such 
as  comes  from  Little  Indian  Creek  and  other  creeks  in  the  neigh- 
borhood. It  is  a  good,  solid  road,  in  marked  contrast  with  the 
ordinary  dirt  road  that  fonnorly  existed  here.  This  is  an  exam- 
ple of  w^hat  might  l)e  done  in  any  township  if  attention  were  given 
to  properly  aj)plyin,ir  tlie  usual  labor  of  'Svorking  out  taxes.''  The 
credit  of  tlio  improvoniont  of  this  road  is  due  to  Mr.  Richart. 

Tho  Paoli  i)il<o  in  tliis  county  runs  over  a  generally  level  coun 
try,  with  no  outcrop  of  rock  in  the  immediate  vicinitv.     As  in 
Floyd  CfMinty,  the  pike  is  liore  very  smooth  and  solid. 

James  \V.  .VrA'/z/^s'/c/'.-  -Xortliwest  quarter  of  section  I5G  (3  S., 
3  E.),  IIarris(;ii  Townsliij).  Limestone  outcrops  on  a  hillside 
where  a  new  pike  is  l>oing  built.  About  500,000  cubic  yards  ar3 
available,  witli  (»iie  to  ten  feet  of  slrip])ing.  Tho  rock  is  a  fine- 
grained, litho£ir:i})liic  liiiiestone,  very  hard.  The  sample  from 
this  place  is  from  the  ^[itchell  formation  and  is  characteristic  of 
much  of  that  limestone  over  most  of  the  county. 
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Results  of  Physical  TeUs  of  Mitchell  Limestone  from  land  of  J.  W,  McKinster* 

Specific  gravity 2.5      Frencli  coefllcient  of  wear.  8.8 

Weiglit  per  cu.  ft (lbs.)      15(>      Hardness 13.G 

Water  absorbed  per  cu.  ft  .(lbs.)     1.97      Toughness 11 

Per  cent,  of  wear 4.5      Cementing  value — Dry. ...  24 

Wet 131 

"A  hard,  tough  rock,  which  develops  an  excellent  cementing  value. 
A  good,  all-around  road  material." — Page. 

A  chemical  analysis  of  the  sample  made  at  the  same  laboratory 
resulted  as  follows: 

Chemical  Analysis  of  Mitchell  Limestone  from  land  of  J,  W.  McKinster, 

Per  cent. 

Alumina  (AI2O,) 41 

Iron  oxide  (Fe^O,) 24 

Lime  (CaO)   51.80 

Magnesia  (MgO  :^.00 

Insoluble  in  hydrochloric  acid 2.05 

Loss  on  ignition 42.40 

Total 100.5(i 

*  *  * 

In  the  construction  of  country  rock  roads  in  this  area  the  best 
lesults  are  probably  not  attained  through  the  common  methodis 
employed.  While  in  some  cases  the  contract  calls  for  rolling  the 
rock  after  it  is  applied,  the  usual  custom  is  to  spread  the  crushed 
rock  and  leave  to  ordinary  traffic  the  work  of  packing  and  of  put- 
ting on  the  permanent  features  of  surface.  The  most  frequent 
appearance  of  a  newly  made  pike  is  to  have  two  depressions,  or 
ruts,  which  are  formed  by  the  wheels  of  heavy  wagons  running 
along  the  middle  of  the  pike,  where  its  highest  part  should  be 
Heavy  traffic  before  the  whole  mass  of  rock  has  become  packed 
solidly  together  ruins  the  smoothness  and  evenness  of  the  surface, 
and  permanent  injury  is  done  to  the  dirt  grade  underneath.  An 
ideal  cross  section  of  a  new  rock  pike  left  to  the  mercy  of  con- 
tinuous and  excessive  teaming  would  appear  somewhat  as  indicated 
in  the  following  diagram : 

The  depressions,  cut  into  the  clay  below,  catch  and  hold  water, 
wljich  has  no  way  of  escape  except  by  evaporation  or  slow  percola- 
tion through  the  almost  impervious  clay.  These  depressions  must 
1)0  refilled  by  surface  applications  of  rock,  after  the  road  has  be- 

•For  stniulnrd  of  comparison  see  p.  79. 
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come  settled.  With  a  liberal  use  of  fine  screenings,  such  condi- 
tions may  be  partially  prevented,  as  the  whole  surface  then  settles 
more  evenly.  The  use  of  a  heavy  steam  roller,  such  as  is  em- 
ployed on  the  streets  of  cities,  would  leave  the  newly  built  pike 
solidly  packed  throughout  and  with  an  even,  smooth  surface,  over 
all  of  which  trafiic  could  proceed  with  equal  facility.  One  such 
roller  in  each  county  would  be  sufficient  to  accommodate  all  ad- 
vancements in  road  building  throughout  the  county. 

Gravel  roads  are  very  frequently  ruined  by  heavy  traffic  during 
a  prolonged  wet  spell  of  weather,  or  while  die  frost  is  coming  out 
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Joe/nf   rcn*cl^    sfycK.'ni9    cff*<t   of    treffi'c    u/jon    roacf  />cc(, 

Fipf.  50.    Illustrating  the  effects  of  heavy  traflflc  on  a  new  unrolled  pikeSroad. 

of  the  ground.  Notwithstanding  the  ordinances  to  the  contrary, 
every  means  is  taken  to  evade  thein  by  hauling  heavy  loads  at 
night,  by  misrepresenting  to  the  officers  who  are  charged  with  the 
enforcement  of  the  law  the  actual  weight  of  loads  hauled,  and  by 
the  weakness  of  these  officers  in  not  acting  when  they  know  of 
cases  of  infringement.  The  writer  observed  six  teams,  each  haul- 
ing a  load  of  logs  of  such  gi'cat  weight  that  it  was  only  by  the 
utmost  exertion  they  could  be  drawn  without  a  stop  a  distance 
of  20  rods  over  a  level  shale  pike.  After  those  teams  had  passed 
the  road  presented  a  spectacle  which  would  rouse  the  wrath  of 
any  man  who  really  cared  for  public  interests. 

The  use  of  gravel  that  is  too  sandy  and  the  application  of  soft, 
sandy  and  non-cementing  limestone  upon  pikes  should  not  bo  tol- 
erated. The  accunuilation  of  loose  material  upon  the  surface 
of  a  road  increases  tlie  difficulty  in  drawing  a  load  over  it  probably 
50  or  more  per  cent 
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It  is  rarely  that  enough  cementing  material  is  found  in  the 
river  gravel  or  in  the  bank  gravel  to  produce  a  surface  as  hard 
and  smooth  as  that  of  a  crushed  limestone  surface.  Where  pit 
gravel  is  taken  out  there  is  usually  a  layer  of  a  foot  or  so  just 
above  the  gravel,  containing  much  iron  oxide.  This  layer,  when 
used  with  the  other  gravel  for  the  top  of  the  road,  generally 
makes  a  more  compact  surface  than  when  the  clear  gravel  alone 
is  used.  It  is  usually  too  limited  in  amount  to  furnish  any  avail- 
able supply.  There  is  a  possibility  of  some  combination  being 
made  with  the  bank  gravel,  or  the  river  gravel,  and  the  red  creek 
gravel  of  the  Knobstone  shale  area  which  would  result  in  pro- 
ducing a  metal  at  once  capable  of  forming  a  compact  surface  and 
having  good  resistance  to  heavy  traffic. 

While  many  regions  are  naturally  unsupplied  with  limestone, 
and  other  material  has  been  used  for  pikes,  it  should  not  be  thought 
for  a  moment  that  these  other  materials  are  as  serviceable  and  as 
permanent  as  the  limestone.  The  best  pikes  in  this  whole  area 
are  made  of  limestone.  It  may  be  questioned  whether  many  of 
those  townships  now  using  the  local  material — ^not  limestone — 
would  not  be  making  a  paying  investment  by  shipping  in  limestone 
and  using  it  on  the  roads  as  fast  as  improvements  are  made.  The 
first  cost  would  be  greater,  but  in  taking  into  consideration  the 
accruing  results  of  permanency,  solidity  and  increased  ease  of 
travel,  the  advantage  seems  to  be  with  the  limestone  pike. 

A  conunon  practice  in  repairing  roads  is  to  put  off  the  matter 
until  the  fall  of  the  year.  Such  method  leaves  the  road  in  bad 
condition  for  the  winter.  A  better  time,  as  suggested  by  one 
practical  farmer,  would  be  "just  after  corn-planting  time."  There 
is  then  a  period  of  comparative  leisure  for  all  the  farmers,  and 
roads  repaired  at  that  time  would  be,  by  the  be^nning  of  Avinter, 
in  as  good  condition  as  it  were  possible  for  them  to  be. 

The  making  of  the  best  roads  and  their  maintenance  are  mat- 
ters of  enough  importance  to  the  farmer  to  merit  his  deepest  in- 
terest. The  best  plan  for  road-making  now  being  pursued  in  these 
counties  is  that  of  giving  the  work  into  the  hands  of  experienced 
road -makers.  The  work  of  keeping  the  roads  in  good  repair  should 
be  attended  with  equal  care  and  skill.  Experience  has  shown  that 
it  is  not  alwavs  safe  to  leave  the  construction  in  the  hands  of  con- 
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tractors  without  direct  supervision  by  road  superintendents  who 
can  not  be  bribed.  The  election  of  unreliable  men  to  township  or 
county  offices  is  probably  responsible  for  much  of  the  poorly  con- 
structed road.  Not  until  the  rank  and  file  of  the  farmers  in- 
sist on  supporting  a  man  for  office,  not  because  of  party  affiliations 
but  from  the  principle  of  "the  best  man  for  the  office,"  will  they 
find  their  own  interests  conserved  in  the  making  of  improved 
roads. 


Section  XII. 

THE  ROADS  AND  ROAD  MATERIALS  OF  A  PORTION 
OF  CENTRAL  SOUTHERN  INDIANA. 

Embracing  the  Counties  of  Beown^  Owen^  Greene^  Martin, 

Lawrence,  Orange  and  Washington. 


By  W.  S.  Blatchley. 


The  counties  above  mentioned,  together  with  Monroe  and  Jack- 
son, comprise  an  irregular  quadrangle  area,  approximately  50  by 
65  miles  in  size,  occupying  the  central  portion  of  the  southern  half 
of  the  State.  When  it  was  seen  that  the  assistants  in  the  field, 
gathering  data  for  this  report,  would  not  have  time  to  finish  the 
entire  State  before  the  season  closed,  the  writer  undertook  the 
work  in  the  counties  comprising  this  area.  On  account  of  the 
many  office  and  other  routine  duties  which  fall  upon  the  director 
of  the  Department,  I  was  able  to  give  but  a  few  days  to  each  of 
the  counties.  As  a  consequence,  the  subject  is  not  treated  so  mucli 
in  detail  as  in  the  otlier  counties  where  the  assistant  had  more 
time  at  his  disposal.  It  was  at  first  the  intention  to  cover  both 
Monroe  and  Jackson  coimties  along  with  the  others,  but  findin^^ 
that  Mr.  Charles  W.  Shannon,  of  Bloouiington,  had  already  made 
a  special  study  of  the  road  question  in  Monroe  County,  arrange- 
ments were  made  with  him  to  furnish  the  report  on  that  county, 
while  Jackson  County  was  afterward  added  to  the  territory  as- 
signed to  Mr.  R.  W.  Ellis. 

General  GeoJo(jy  of  the  Area, — The  surface  rock^!  of  tlie  seven 
counties  treated  in  this  section  belong,  for  the  most  part,  to  the 
Sub-Carl)oniferous  or  Mississip])ian  Period.  The  Knobstone  for- 
mation covers  tlie  whole  of  Brown  and  the  eastern  portions  of 
Lawrence  and  Washington  counties.  This  formation  comi>rises 
shales  or  shaly  sandstones  and  its  general  clinrnctors  have  hi^w  set 
forth  on  preceding  page?.*    The  only  road  material  wliich  it  offers 

*Seo  Section  V,  p.  liS. 
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is  the  creek  gravel  derived  from  the  weathering  of  the  nodules 
or  concretions  of  siderite  or  iron  carbonate  which  are  abundant 
in  the  lower  shale  strata. 

The  Harrodsburg,  Bedford  Oolitic  and  Mitchell  limestones  lie, 
in  order  named,  to  the  west  of  the  Knobstone,  and  form  the  surface 
rocks  of  the  greater  part  of  eastern  Owen,  western  Lawrenco, 
northeastern  Orange  and  western  Washington  counties.  The  Har- 
rodsburg and  Mitchell  stones  are  both  well  adapted  for  macadam 
roads,  but  the  intervening  Bedford  oolitic  is  too  soft  and  should 
not  be  used  for  that  purpose,  if  either  of  the  others  can  be  readily 
obtained. 

The  limestones  and  sandstones  forming  the  Huron  group  come 
to  the  surface  over  a  part  of  western  Owen,  eastern  Greene,  west- 
ern Lawrence  and  eastern  Martin  counties,  and  also  over  th*: 
greater  portion  of  Orange  County.  The  middle  and  lower  Huron 
limestones  are,  as  already  noted,*  well  adapted  for  road  con- 
struction. 

The  rocks  of  the  Coal  Measures  or  Carboniferous  Period  form 
the  greater  part  of  the  surface  of  the  western  halves  of  Owen, 
Greene  and  Martin  counties,  but  have  little  to  offer  in  the  way  of 
road  material.  Where  the  Mansfield  sandstone  is  truly  conglom- 
erate in  character,  i.  e.,  made  up  of  quartz  pebbles  cemented  to- 
gether by  iron  oxide,  as  in  portions  of  Martin  County,  it  has  been 
used  to  some  extent  as  a  surfacing  material,  but  in  the  greater  part 
of  the  area  covered  by  the  Carboniferous  rocks  tlie  material  for 
road-making  will  have  to  be  imported. 

Topography. — The  area  under  consideration  lies,  for  the  most 
part,  in  the  driftless  region  of  the  State,  and  is  therefore  a  part 
of  a  great  plain  of  degradation,  formed  by  the  removal  of  the  origi- 
nal rock  surface  to  an  unknown  depth  and  now  represented  by  the 
summits  of  the  flat  and  even-topped  divides,  ridges  and  hills.  Sub- 
jected for  millions  of  years  to  weather  and  stream  erosion,  its  sur- 
face has  been  dissected  into  a  complex  network  of  valleys,  inter- 
stream  ridges  and  isolated  knobs.  With  no  mantle  of  drift  to  fill 
up  the  old  preglacial  valleys  and  cover  the  many  outcrops  of  stone, 
it  is  at  once  the  most  rugged  and  the  most  picturesque  portion  of 
the  State.     That  part  of  the  area  covered  by  the  Mitchell  limiv 


^-See  p.  145. 
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stone  is  tlie  most  level,  and,  aside  from  the  valleys  of  the  larger 
streams,  the  most  fertile  portion  of  the  region.  This  widens  out 
to  the  southward  and  forms  a  broad,  rolling  area  Ixjtween  the 
higher  hilly  region  of  the  Ilnron  and  Mansfield  groups  on  the 
west  and  the  generally  lower  hills  and  valleys  of  the  Bedford 
(^'iolitic  limestones  on  the  east. 

In  the  vicinitv  of  Quincv,  Owen  (?ountv;  Mitehell,  Lawrenee 
County;  Orleans,  Orange  County,  and  ( \nu j)l)ellshurg  and  Mar- 
tinshurg,  Washington  County,  the  ^litohell  area  is  a  fine  farming 
rcnrion,  well  adapted  to  the  raising  of  cereals,  blue  grass  or  fruit. 
Aside  from  the  vallevs  with  their  alluvial  soil,  the  remainder  of 
the  area  is  poorly  adai)ted  to  agriculture,  the  rocks  coming  close 
to  the  surface  and  the  soil  Ix^ing  mostly  a  residual  clay  derived 
from  their  decav. 

Drainage. — Both  the  east  and  the  west  forks  of  White  River 
flow  through  the  area  and,  with  their  larger  tributaries,  com- 
prise a  most  excellent  system  of  drainage.  This,  for  the  most 
part,  is  to  the  southwest  toward  the  Wabash.  From  southern 
Washington  County,  Blue  Eiver  drains  south  to  the  Ohio,  and 
from  southern  Orange  the  Patoka  flows  west  to  the  Wabash.  All 
these  streams  carry  large  quantities  of  gravel,  which  in  luany 
pla(»es  has  been  used  as  a  road  material,  though,  for  the  most  part, 
it  is  nuich  inferior  to  the  limestones  in  which  the  region  abounds. 

HliOWN  COT^NTY. 

Area  in  square  miles :U7 

Population   in    IfMH) 1),727 

Miles  of  i)ublic  roiids SoU 

Miles  of  inii)rovod  roads 30 

Percentajre  of  roads  improved 8.6 

Miles  improved  with   jjrjivel 30 

Afiles  improved  with  stone 0 

Avera^t'  orijrinal  cost  of  ;rravel  roads  per  mile $1,028 

Total  eost  of  improved  roads $;U).840 

Annual  cost  of  repairs  per  mile  on  jrravel  roads  ."»  years  old $15 

First  improved   roa<ls   built 1800 

Proportion  of  imi)rovPd  roads  built  since  lS!)r>  (per  centJ 100 

Satisfactiim  of  farmers  with  investment  in  improved  roads Ooo<l 

Authority Tnn.  IJ.  Keitz.  County  Auditor 

Th(»  northern  IxMindarv  of  Brown  Countv  is  aliout  30  miles 
nearlv  due  south  of  Indianapolis.     The  countv  is  lK>unded  on  the 

4,  It 
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east  by  Bartholomew,  on  the  south  by  Jackson  and  Monroe,  on  the 
west  by  Monroe,  and  on  the  north  by  Morgan  and  Johnson  coun- 
ties. It  18  quadrangular  in  shape,  20  miles  long  from  north  to 
south,  by  16  miles  in  width  from  east  to  west  With  the  excep- 
tion of  fragments  of  the  reddish  crinoidal  Harrodsburg  limestone 
on  a  few  of  the  higher  ridges,  the  surface  rocks  of  the  county  are 
wholly  of  the  soft  sandstones  and  shales  of  the  Knobstone  Epoch 
of  the  Mississippian  Period.  For  that  reason  they  have  been 
easily  eroded  and  the  county  is  very  broken,  except  in  the  south- 
eastern comer,  where  there  is  a  large  area  of  level  tableland.  The 
'Knobs"  of  southern  Indiana,  stretching  northward  from  Floyd 
County,  attain,  in  "Weed  Patch  Hill,"  south  of  Na&hville,  the 
county  seat,  their  highest  elevation — 1,147  feet  above  sea  level. 

Salt  Creek,  the  principal  stream  of  Brown  County,  is  com- 
posed of  three  main  branches — ^the  '^North,"  the  "Middle"  and  the 
"South"  forks,  which  unite  near  the  southwest  corner  of  the  coimty 
and  flow  thence  through  Monroe  and  Lawrence  into  East  White 
River.  Thus  almost  the  whole  watershed  of  the  county,  together 
with  a  considerable  portion  of  Jackson,  on  the  south,  is  drained 
by  this  stream.  Bean  Blossom  Cn^ek  has  its  source  in  the  north- 
eastern part,  its  principal  tributaries  in  northwestern  Brown  being 
Bear  and  Lick  creeks,  both  flowing  nearly  south. 

High  ridges  surround  the  county  on  all  sides,  while  from  east 
to  west  and  southwest  three  similar  ridges  traverse  the  county,  all 
connecting  on  the  divide  near  Trafalgar,  in  Johnson  County. 
The  first  and  the  most  northern  constitutes  the  southern  bluff  of 
Indian  Creek,  and  is  called  "Indian  Ci-eek  Ridge" ;  the  second, 
south  of  Bean  Blossom  Creek,  is  known  as  "Bean  Blossom  Ridge," 
and  the  third,  passing  neai  iy  through  the  middle  of  the  county, 
is  named  "Central  Ridge."  All  these  ridges  slope  gently  to  the 
south  and  west,  but  present  steep  faces  t-o  the  north  and  east.  The 
valleys  of  the  coimty,  now  containing  iU  richest  soils,  have  been 
eroded  by  flowing  streams,  leaving  the  strata  of  the  hills  as  they 
were  originally  deposited  by  sedimentation  in  an  ocean  which  cov- 
ered this  region  ages  before  the  dawn  of  the  Glacial  Period. 

As  one  ascends  the  higher  elevations  on  some  of  the  winding 
roads,  knob  after  knob  and  ridge  after  ndge  are  unfolded  to  view, 
disclosing  the  knobstone  topography  in  all  its  pristine  beauty. 
The  narrow  valleys  trend  mainly  east  and  west,  making  the  slopes 
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of  the  ridges  north  and  south.  The  latter  are  everywhere  eroded 
into  many  gulches  and  ravines.  Here  and  there,  on  some  distant 
ridge,  can  be  seen  a  roadway,  winding  in  and  out  in  great  half- 
spiral  convolutions,  like  a  great  snake,  stretched  out  in  lazy  grace- 
ful curves.  The  greater  part  of  the  original  growth  of  timber  has 
been  removed  and  the  knobs  and  slopes  of  the  ridges  are  now 
thickly  covered  with  second  growth  and  underbrush.  It  is  one  of 
the  most  rugged  and  picturesque  portions  of  the  State,  well  worthy 
the  name  of  the  "Switzerland  of  Indiana." 

Only  the  northern  third  of  Brown  County  is  within  the  gla- 
ciated or  drift  area.  The  northwestern  part  of  Hamblin  Town- 
ship and  the  greater  portion  of  Jackson  Township  are  covered  v/itli 
drift  accumulations  as  far  south  as  Bean  Blossom  Ridge,  the  drift 
being  found  on  the  slope  of  this  ridge  nearly  200  feet  above  the 
water  in  the  stream.  Boulders  of  granite,  gneiss  and  jasper, 
three  to  five  feet  in  diameter,  occur  frequently  in  this  region.  In 
the  Salt  Creek  valley,  northeast  of  Nashville,  but  little  drift  was 
seen.  Bean  Blossom  Ridge,  then,  marks  the  southern  limit  of 
the  first  and  only  glacial  invasion  of  the  county. 

Road  Materials. 

Aside  from  the  drift  gravel  found  along  Bean  Blossom  and  its 
tributaries  in  Jackson  and  Hamblin  townships,  the  only  material 
suitable  for  the  improvement  of  roads  in  Brown  County  is  the  so- 
called  "creek  gravel,"  derived  from  the  weathering  of  the  iron 
nodules  in  the  lower  portion  of  the  Knobstone  shales.  This  gravel 
occurs  in  quantity  in  the  bars  along  every  small  stream  in  the 
county,  and  results  have  proven  that  it  is  fully  as  good,  if  not  bet- 
ter, for  road-making  than  much  of  the  drift  gravel  which  has  been 
so  commonlv  used  in  the  counties  to  the  northward.  It  is  usuallv 
in  small,  rectangular  pieces,  with  sharp  edges,  the  latter  not  having 
had  time  to  be  worn  off  since  the  concretion  of  siderite  was  broken 
up  by  weathering. 

The  roads  constructed  from  creek  gravel  are  light  reddish  brown 
in  color.  The  gravel  is  compacted  by  traffic  in  a  few  weeks  into 
a  hard,  smooth,  even-surfaced  roadway,  which  seems  to  he  as  dur- 
able as  the  average  improved  road  of  the  State.  They  are  les< 
noisy  than  the  ordinary  gravel  roads,  as  the  iron  carbonate  is  free 
from  that  quartz  or  "grit''  which  causes  a  grinding  noise  when  it 
meets  the  tire  of  a  heavily  loaded  wagon.     Since  the  first  roads 


Sloii*  of  weailiered  Knobstoiip  sbole,  sliowln!;  the  (oniiatlon  nt  creek  gravel 
Ironi  nodules'  of  iron  farhoiialc.  Siilc  of  CiJuinbiis-XHShvllle  pike,  four 
iiilleB  west  of  Columbus. 


Bar  of  creek  i;ravel  on  ilmderaoii  Cn«k,  near  Mt.  I.ll»erty,  Urawn  Cuunlr. 
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were  constructed  from  this  gravel  in  1899,  there  has  not  been  time 
sufficient  to  fully  prove  its  durability.  It  is  said  that  in  March 
and  April  the  surface  of  the  roads  becomes  somewhat  sloppy,  but 
they  are  seldom,  if  ever,  cut  into  deep,  miry  places.  They  are 
not  washed  into  gullies  by  heavy  rains  as  readily  as  roads  built 
of  either  drift  or  river  gravel,  as  the  material  packs  more  firmly 
together,  the  iron  carbonate  acting  in  this  respect  much  like  a 
cement 

An  average  sample  of  the  Knob  creek  gravel,  collected  on  Wolf 
Creek,  Bartholomew  County,  by  Dr.  M.  N.  Elrod  and  Mr.  F.  M. 
Stevens,  of  Columbus,  was  tested  at  the  Road  Laboratory  at  Wash- 
ington. The  results  show  its  dry  grinding  cementing  value  to  be 
74,  as  against  the  average  of  82  for  69  samples  of  gravel  pre- 
viously tested  at  the  same  laboratory,  while  the  wet  grinding  ce- 
menting value  was  190.  Of  it  Mr.  Page  wrote:  "Cementing 
value  excellent.  Admirably  suited  for  a  binding  material  for 
road  surfaces." 

Along  Henderson  Creek,  in  the  eastern  part  of  the  county,  large 
beds  of  this  gravel  were  noted,  esepcially  near  Mt.  Liberty.  Nu- 
merous bars  were  also  seen  along  the  tributaries  of  the  Middle  fork 
of  Salt  Creek  in  northern  Van  Buren  Township,  and  along  the 
tributaries  of  Bean  Blossom  Creek  in  Jackson  and  Hamblin  town- 
ships. In  the  latter,  or  northern  third  of  the  coimty,  probably  one- 
third  of  the  material  in  the  bars  is  of  drift  origin,  and  care  should 
be  taken  to  remove  the  pieces  over  two  inches  in  diameter.  Tn 
other  localities  the  gravel,  as  far  as  noted,  will  not  need  screen inir. 

Only  the  eastern  and  northern  portions  of  the  county  were  vis- 
ited, but  careful  inquiries  show  that  the  creek  gravel  occurs  every- 
where along  the  streams,  and  in  sufficient  abundance  to  easily  and 
cheaply  improve  every  public  road  in  the  county. 

Improved   Roads. 

W^hile  but  30  miles  of  improved  road  have  so  far  been  con- 
structed under  contract,  many  of  tlie  i)ublic  roads  have  been  par- 
tially covered  with  creek  gravel.  If  they  had  been  properly 
graded  and  drained,  this  improvement  would  have  been  perma- 
nent, but  as  it  is  the  great  majority  of  Uiem  will  cost  as  much  or 
more  to  improve  as  a  new  road  or  one  on  which  no  gravel  has 
been  placed. 


880  REPORT  OF  STATE  GEOLOGIST. 

were  constructed  from  this  gravel  in  1899,  there  has  not  been  time 
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viously tested  at  the  same  laboratory,  while  the  wet  grinding  ce- 
menting value  was  190.  Of  it  Mr.  Page  wrote:  "Cementing 
value  excellent.  Admirably  suited  for  a  binding  material  for 
road  surfaces." 

Along  Henderson  Creek,  in  the  eastern  part  of  the  county,  large 
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Only  the  eastern  and  northern  portions  of  the  county  were  vis- 
ited, but  careful  inquiries  show  that  the  creek  gravel  occurs  every- 
where alons:  the  streams,  and  in  sufficient  abundance  to  easilv  and 
cheaply  improve  every  piiblic  road  in  the  county. 

Improved   Roads. 

While  but  30  miles  of  improved  road  have  so  far  been  con- 
structed under  contract,  many  of  the  ])ublic  roads  have  been  par- 
tially covered  with  creek  gravel.  If  they  had  been  properly 
graded  and  drained,  this  improvement  would  have  been  perma- 
nent, but  as  it  is  the  great  majority  of  them  will  cost  as  much  or 
more  to  improve  as  a  new  road  or  one  on  which  no  gravel  has 
been  placed. 
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The  main  road  or  highway,  20  miles  in  length,  between  Colum- 
bus and  Nashville,  was  improved  in  1901.  Seven  miles  of  the 
©astern  end  were  surfaced  with  river  gravel,  and  the  remaining  13 
miles  with  the  Knobstone  gravel.  This  road  was  in  good  condi- 
tion in  September,  1905,  that  portion  made  of  Knob  or  creek 
gravel  being,  if  anything,  the  better  and  the  more  agreeable  to 
travel. 

In  Van  Buren  Townsliip  the  main  road  running  east  and  west 
through  Pike's  Peak  was  improved  by  assessment  on  the  farmers 
and  was  later  turned  over  to  the  county  to  be  kept  in  repair.  The 
same  plan  has  been  followed  on  several  of  the  principal  roads  of 
Johnson  Township. 

In  summer  and  autumn  the  surface  of  the  unimproved  country 
roads  of  Brown  County  is  in  fair  condition.  The  grades,  how- 
ever, are  many  of  them  entirely  too  steep,  especially  those  of  the 
north  and  south  roads,  which  ascend  and  descend  the  main  ridges. 
Where  improved  roads  are  built,  many  cuts  and  fills  will  have  to 
be  made  to  reduce  these  grades  to  anything  approximating  4  per 
cent.  It  will  be  found  far  better  and  cheaper  to  relocate  the 
roads  in  many  places,  rather  than  to  improve  those  now  existing. 
Aside  from  the  grading,  the  roads  of  the  county  can  be  perma- 
nently improved  very  cheaply,  as  the  creek  gravel  is  so  generally 
distributed  tlint  it  will  not  have  to  be  hauled  over  three  or,  at  the 
most,  four  miles  at  anv  one  localitv. 

OWEN  COUNTY. 

Aroa  in  square  miles 393 

Population  in  19u0 15.141) 

Miles  of  public  roads {\U2 

Miles  of  improveil  n)ads 2(KJ 

Percentage  of  roads  improved li8.U 

Miles  improved  witli  gravel 30 

Miles  improved  with  crusliod   stone 170 

Average  original  cost  of  gravel  roads  per  mile $1.1)00 

Average  original  cost  of  stone  roads  per  mile $l,8iX) 

Total  original  cost  of  improved  roads S>03.000 

Annual  cost  of  repairs  per  mile  on  stone  roads  f)  years  oU\ $r>0 

Miles  of  gravel  road  built  in  10O5 4 

Miles  of  stone  road  built  in  llK)r> 5 

First  improved  roads  imilt 1885 

Proportion  of  iniprove<l  roads  built  since  181)5  (per  cent.) 80 

Authority Geo.  O.  Mitten.  County  Auditor 

56— Geology. 
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Owen  County  lies  southwest  of  the  center  of  the  State  and  is 
bounded  on  the  north  by  Putnam,  on  the  west  by  Clay,  on  the 
south  by  Greene  and  on  the  east  by  Morgan  and  Monroe  counties. 

The  geolc^ical  epochs  represented  in  the  county  are  seven  in 
number,  viz.,  the  Knobstone,  the  Harrodsburg,  Bedford  Oolitic, 
Mitchell  and  Huron  limestones  of  the  Lower  Carboniferous,  and 
the  Mansfield  Sandstone  and  Coal  Measures  of  the  Carboniferous 
Period. 

The  Lower  Carboniferous  rocks  form  the  outcropping  strata 
over  much  of  the  eastern  part  of  the  county  and  -are  most  readily 
recognized  by  the  presence  of  heavily  bedded  limestone.  This 
limestone  at  places  immediately  underlies  the  Coal  Measures;  at 
other  places  there  is  a  considerable  thickness  of  shale  or  sandstone 
between.  The  Knobstone  and  Harrodsburg  limestones  occur  only 
along  the  eastern  border  of  the  county;  the  former  outcropping 
along  the  bluffs  of  White  River  near  Gosport;  the  latter  being 
found  over  an  area  of  several  square  miles  above  and  below  that 
town,  and  also  over  a  small  area  in  the  northeastern  comer  of 
the  county.  The  Bedford  oolitic  limestone  forms  the  surface  of 
several  parts  of  sections  just  to  the  west  of  the  Harrodsburg 
and  has  been  quarried  extensively  at  Romona  and  near  Spencer. 
The  Mitchell  is  the  predominating  limestone  over  the  eastern 
half  of  the  county,  and  has  been  used  in  a  number  of  places  for 
macadam  purposes.  The  Huron  limestones  and  sandstones  are 
exposed  mainly  along  the  streams  of  the  western  half,  where  the 
overlying  Mansfield  sandstone  has  l)een  eroded  from  above. 

The  Mansfield  sandstone  forms  the  surface  of  irregular  patches 
or  tracts  of  the  higher  land  in  the  western  half.  These  table-lands 
often  cover  an  area  of  a  dozen  or  more  square  miles  and  are  char- 
acterized by  possessing  a  less  fertile  soil  than  tliat  above  the  lime- 
stones. The  Coal  Measure  rocks  proper  lap  over  the  western  edge 
of  the  southern  part  of  the  county,  covering  an  area  of  15  to  18 
square  miles  north  and  south  of  Coal  City,  and  also  a  very  irreg- 
ular tract  of  8  or  10  square  miles  in  the  vicinity  of  Patricksburg. 

In  the  northeastern  part  of  the  county,  near  Quincy,  the  surface 
is  rolling,  the  valley  of  Eel  River  broad,  level  and  shallow. 
From  the  northwestern  to  the  southeastern  comer  stretches  a  l)elt 
of  high  hills  or  ridges  and  deep,  narrow  valleys,  the  ridges  rising 
150  to  250  feet  above  the  valleys  and  up  to  300  feet  above  WTiite 
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River.  To  the  southwest  the  hills  become  lower  and  broader,  with 
broader  valleys  between.  All  but  the  sonthcastem  comer  of  the 
county  lies  in  the  drift  area.  Over  its  hillior  part  the  drift  is 
shallow  or  wanting,  so  that  it  interferes  but  little  with  observing 
the  rocks.  Toward  the  northern  and  southwestern  parts  the  drift 
increases  in  depth,  but  still  probably  averaging  less  than  20  feet 
and  not  often  running  over  30  feet  in  thickness. 

The  principal  stream  is  the  West  Fork  of  White  liiver,  which 
flows  across  the  southeastern  comer  of  the  county  from  northeast 
to  southwest.  Its  tributaries  are  Mill,  Rattlesnake  and  Fish  creeks 
from  the  north,  and  McCormick's  and  Raccoon  creeks  from  the 
south  and  east  The  South  Fork  of  Eel  River,  rising  near  the 
northeastern  comer  of  the  countv,  flows  west  or  northwest  and 
joins  the  main  or  North  Fork  in  the  southwestern  corner  of  Put- 
nam County.  It  then  swings  around  through  eastern  Clay 
County  and,  after  receiving  the  Jordan,  Six  Mile  and  Lick  creeks, 
crosses  the  extreme  southwestern  comer  of  Owen  County,  flowing 
a  little  south  of  east.  All  these  streams  furnish  ample  drainage 
and  have,  by  their  erosion,  rendered  the  greater  part  of  the  surface 
of  the  county  very  rough  and  broken. 

lioad  Maicr'uils, 

IlaiTodahurg  Limestone. — The  eastern  two-thirds  of  Owen 
County  is  bountifully  supplied  with  road  material.  The  Ilarrods- 
burg  limestone  outcrops  in  a  numlx^r  of  places  in  sections  10,  20, 
21  and  24  (12  X.,  2  W.),  Harrison  Township,  in  the  northeastern 
corner  of  the  county;  also  in  sections  4,  5  and  0  (11  N.,  2  W.) 
of  the  same  township.  The  same  straie  also  occurs  abundantly  in 
the  hills  north,  west  and  south  of  Gosport,  and  has  been  used 
in  the  construction  of  a  number  of  miles  of  road  in  the  vicinitv  of 
that  town.  It  also  o(»f»urs  in  the  hills  and  blufi's  on  the  south  side 
of  White  River,  in  the  northeastern  portion  of  Washington  Town- 
ship. It  is  a  heavy  l)e<lde(l,  dark  gray,  hard,  rough  HmestoTie,  with 
intercalated  beds  of  clav  coTitaininir  in  ])laces  manv  ireodes  and 
partings  of  chert.  At  Cave  Sf>ring,  in  the  northwest  (]uarter  of 
section  T)  (11  N.,  2  W.),  the  following  soction  is  ex])osed : 
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Section  at  Cave  Spring. 

Feet. 

1.  Harrodsburg  limestone  crowded  with  crinoid  stems 20 

2.  Clayey  limestone  with  suture  partings  at  fossil  l)eds 22 

3.  Hard,  blue  limestone  in  beda  of  1  to  2  feet,  with  fossils;  outlet 

of  spring  7 

4.  Clayey  sandstone,  geodes  and  thin  plates  of  limestone 11 

5.  Knob  standstone,  etc 25 

Total  85 

On  the  slope  of  the  hill  at  Gosport  there  is  an  exposure  of  24 
feet  6  inches  of  Harrodsburg  limestone  in  two  bods,  the  upper  20 
feet;  the  lower,  4  feet  6  inches  thick.  Between  the  two  is  a  clay 
shale  1  to  4  feet  in  thickness.  These  strata  dip  to  the  southwest 
30  feet  to  the  mile. 

While  not  as  good  a  road  material  as  the  Mitchell  limestone, 
the  Harrodsburg  will  make  a  good  and  durable  road  and  there 
is  no  excuse  for  unimproved  roadways  where  it  can  be  had  in 
quantity  close  to  the  surface  both  under  and  alongside  the  country 
roads  of  this  region  of  the  county. 

Bedford  Oolitic  Limestone. — This  well-known  building  stone 
comes  to  the  surface  over  limited  areas  in  Harrison,  Wavne  and 
Washington  townships.  It  is  quarried  for  building  purposes  on 
an  extensive  scale  at  Romona,  a  station  on  the  I.  &  V.  Railway 
bet^veen  Gosport  and  Spencer.  While  it  will  make  a  fair  mac- 
adam road  it  is,  on  account  of  its  softness,  inferior  to  both  the 
Harrodsburg  and  Mitchell  limestones  as  a  road  material  and  will 
not,  therefore,  be  mentioned  further  in  this  connection. 

Mitchell  Tjimestonc. — This  limestone  forms  the  surface  rock 
and  is  expose<l  at  numerous  points  along  the  ravines  and  streams 
of  a  large  area  in  eastern  Owen  County.  It  covers  nearly  the 
whole  of  Harrison  and  the  eastern  half  of  Jennings;  also  the 
greater  portion  of  Montgomery  and  Washington  townships.  It 
forms  the  surface  rocks  along  the  northern  and  eastern  tiers  of 
sections  of  Clay  Township,  with  outcrops  at  numerous  localities 
on  Raccoon  Creek  and  also  along  White  River  in  Franklin  Town- 
ship as  far  down  as  section  16.  It  is  typically  a  thin  layered, 
heavy  bedded  limestone,  often  concretionary  or  argillaceous,  some- 
times dark  colored  from  disseminated  iron.  The  upper  division 
is  often  in  thin  layers,  and  has  been  quarried  for  paving  stones 
at  the  old  Fletcher  quarry  near  the  mouth  of  Rattlesnake  Creek 
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and  at  Mills'  quarry  on  Mill  Creek.  At  Stone  Cut,  on  the  C,  I. 
&  L.  (Monon)  Railway,  a  mile  north  of  Cave  Spring  Station,  the 
lower  division  of  the  Mitchell,  rich  in  its  characteristic  fossils,  is 
well  exposed. 

Numerous  small  quarries  have  been  opened  in  the  Mitchell 
limestone  of  Owen  County  for  securing  macadam  or  crushed 
stone  for  local  use  for  road  making  purposes.  Several  of  these 
are  located  along  the  Spencer  and  Cataract  road  in  Washington 
and  Montgomery  townships,  and  furnished  material  for  its  build- 
ing. One  on  the  north  side  of  the  I.  &  V.  Railway,  %  of  a  mile 
below  Romona,  was  worked  on  an  extensive  scale  for  several  years, 
but  has  no\^'  been  abandoned.  The  top  layers  of  the  Mitchell  were 
there  crushed  for  macadam  purposes  and  shij)ped  mainly  to  Greene 
and  Sullivan  counties,  while  the  lower  courses  were  used  as  a  flux 
by  the  Illinois  Steel  Company,  of  South  Chicago. 

Other  quarries  which  were  visited  were  on  the  "Texas"  road, 
ly^  miles  northwest  of  Spencer;  on  the  Patricksburg  road,  in 
the  northwest  quarter  of  section  23  (10  X.,  4  TV.),  and  on  the 
Rattlesnake  road,  in  the  northwest  quarter  of  section  13  and  the 
southwest  quarter  of  section  2  (10  N.,  4  W.).  The  quarry  on  the 
"Texas"  road  had  just  been  opened  and  was  being  operated  to 
furnish  stone  for  a  road  then  building.  The  exposure  was  12  feet 
in  thickness,  with  3  to  5  feet  of  stripping  above.  The  two  upper 
layers,  aggregating  24  to  28  inches,  were  semi-ocilitic  and  sub- 
crystalline  in  structure,  while  the  lower  ledges,  4  to  12  inches 
thick,  were  of  the  fine  grained,  close  textured  structure  which 
characterizes  the  best  of  the  ^Mitchell  ^tone.  An  average  sample 
taken  from  the  loaded  wagons  was  sent  to  the  laboratory  of  the 
Office  of  Public  Roads  at  AVashington  for  testing,  the  results  show- 
ing as  follows : 

Rc8vJU»  of  Physical  TvMa  of  MitvhfU  LimeMone  from  (/narnj  one  and  a  half  tnih'n 

northwest  of  Spcnrcr.* 

Specific  gravity 2.G       French  coefficient  of  wear.  11.8 

Weight  per  cii.  ft (lbs.)  1G2.2      Hardness 4.5 

Water  absorbed  per  cu.  ft..Obs.)          3      Toughness !) 

Per  cent,  of  wear 3.4      Cementing  value — Dry. . . .  20 

Wet 45 

"About  the  average  in  hardness  and  toughness  for  limestone,  nnd 
above  the  average  in  resistance  to  wear;  cementing  value  good.  Should 
give  good  results  under  highway  and  country-road  traffic.*' 


*For  standard  of  coiiipnrisou  see  p.  79. 
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The  chemical  analysis  of  the  same  stone  showed  its  constitu- 
ents to  be  as  follows : 

Analysis  of  Milehell  Limestone  from  quarry  one  and  a  half  miles  northwest  of 

Sj^ncer. 

Per  cent 

Alumina  and  iron  oxide  (Al^jOj+FejO.) 1.50 

Lime  (CaO) 29.70 

Magnesia  (MgO)  7.00 

Phosphoric  acid  10 

Insoluble  in  hydrochloric  acid 30.43 

Tx)ss  on  ignition 31.38 

Total    99.91 

At  the  quarry  on  the  Patricksburg  road,  3  miles  west  and  1 
mile  north  of  Sjxjncer,  a  crusher  owned  by  the  township  is  still 
in  place.  The  Mitchell  stone,  here  capped  with  2  to  4  feet  of 
Huron  sandstone  and  3  to  5  feet  of  clay,  has  been  opened  to  a 
depth  of  14  feet.  The  stone  for  several  miles  of  the  Patricksburg 
road  was  secured  at  this  quarry. 

The  quarries  on  the  Rattlesnake  road  have  been  opened  to  a 
depth  of  15  to  18  foot  in  the  Mitchell,  the  upper  layers  of  which 
show  semi-o<>litic  in  stmcture,  with  the  middle  layers  in  part 
cherty  and  the  lower  portion  the  close-textured  blue-gray  stone. 

Along  McCormick's  Creek,  east  of  Spencer  and  south  of  AVhite 
River,  the  Mitcliell  stone  is  exposed  in  groat  abundance.  One 
outcrop  on  the  farm  of  Rufus  Celine  was  being  worked  to  furnish 
macadam  for  2VL»  niiles  of  road  southeast,  in  what  is  known  as 
the  Flat-wuods  district.  From  2  to  4  feet  of  stripping  was  being 
removed  and  12  feet  of  the  exposed  stone  tlion  quarried  and 
crushed.  The  contractor  paid  thc^  owner  2  cents  per  cubic  yard 
for  the  stone.  A  fine  exposure  of  the  ^Mitchell  stone,  which  could 
be  used  to  advantage  on  the  road,  occurs  at  the  south  end  of  the 
new  wagon  bridge  across  Wliite  River,  l^A  miles  southwest  of 
Goeport, 

The  largest  and  most  extensively  worked  (juarry  of  Mitchell 
stone  in  Owen  County  i:^  that  of  the  Spencer  Stone  Company,  lo- 
cated on  a  spur  of  tlic  I.  &  V.  Railway,  '^ij  of  a  mile  southwest 
of  Spencer,  in  the  northwest  quarter  of  section  20  (10  N.,  3  \V.). 
This  quarry  has  been  opened  for  35  years,  and  for  a  long  time 
was  operated  by  Kernhard  Schweitzer,  who  quarried  and  shipped 
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large  quantities  of  nibble  stone  and  also  burned  lime  from  certain 
of  the  strata.  Since  1900  it  has  been  operated  mainly  for  furnish- 
ing macadam  stone  on  a  large  scale  for  the  roads  of  Owen  and 
adjoining  counties.  The  company  owns  20  acres  of  land,  on  one 
side  of  which  the  crushing  plant  and  quarry  are  located.  After 
removing  4  to  6  feet  of  clay  the  quarry  has  been  opened  to  a  depth 
of  51  feet  in  the  Mitchell  stone.  A  4  to  6  foot  ledge  on  the  top 
is  a  bastard  oolitic  stone,  below  which  are  several  thin  layers, 
aggregating  8  feet  in  thickness,  which  contain  numerous  chert 
nodules.  The  remainder  is  a  close  grained,  blue-gray  limestone  in 
layers  2  to  14  inches  in  thickness.  These  after  blasting  are  easily 
broken  by  sledges  and  loaded  into  tram  cars,  which  are  hauled  to 
the  crusher.  The  floor  of  the  quarry  is  level  with  very  little  re- 
fuse. From  the  lower  ledges,  rubble  and  building  stone  are 
secured  in  sufficient  quantity  to  satisfy  the  demand.  Both  upper, 
and  lower  surfaces  of  this  rubble  stone  are  ver-'^  smooth  and 
require  no  working. 

An  average  sample  from  a  mixture  of  the  different  layers  was 
tested  at  the  U.  S.  Koad  Testing  Laboratory  with  the  following 
results : 

Results  of  Physical  Tests  of  Mitchell  Limestone  from  quarry  of  Spencer  Stone 

Company,  Spencer.* 

Specific  gravity 2.68      Frencli  coefficient  of  wear.  10.87 

Weiglit  per  ,cu.  ft (lbs.)   1G8.4      Hardness 6.3 

Water  al)sorbed  per  cu.  ft. .  (lbs.)       .88      Toughness 10 

Per  cent,  of  wear 3.68      Cementing'  value — Dry 8 

Wet 21 

•*Rather  high  resistance  to  wear  for  limestone,  but  rather  low  cement- 
ing value.    Should  give  satisfactory  results  under  highway  traffic." 

A  chemical  analysis  of  the  stone  made  at  the  same  laboratory 
showed  its  composition  to  be  as  follows : 

Analysis  of  Mitchell  Limestone  from  (juarry  of  Spencer  Stone  Company,  Spencer. 

Per  cent. 

Alumina  and  iron  oxide  (Al^Oi+FeaO,) 85 

Lime  (CaO)   50.25 

Magnesia  (MgO)  Trace 

Insoluble  in  hydrochloric  acid 9.49 

Ix)ss  on  ignition 39.61 


Total    100.20 

"The  insoluble  portion  is  tine  silt." 


*For  stnndnrd  of  comparison  see  p.  79. 
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The  crushed  stone  from  this  quarry  has  been  used  for  the 
making  of  macadam  roads  in  Owen,  Sullivan,  Knox,  Daviess, 
Greene,  and  Morgan  counties.  Where  the  roads  have  been  prop- 
erly built  it  has  everywhere  given  the  best  of  satisfaction.* 

Huron  Limeslones, — The  rocks  of  the  Huron  Group  come  to  the 
surface  over  a  large  portion  of  western  Owen  County,  especially 
in  Morgan,  Lafayette  and  Franklin  townships.  The  Huron  sand- 
stones cap  many  of  the  hills  between  S])cnoer  and  Santa  Fe  and 
those  southwest  of  Spencer  toward  Freedom.  The  Huron  lime- 
stones are  not  as  well  represented  in  this  county  as  further  south- 
ward. In  a  number  of  ])laces,  liowever,  they  will  he  found  of 
sufficient  thickness  and  close  enough  to  the  surface  to  be  utilized 
as  road  metal,  a  use  for  which  they  arc,  in  general,  well  adapted. 
At  Jackson's  Tjluff,  southwest  (juarter  section  P>3  (9  N.,  4  W.), 
between  Freedom  and  Farmers,  the  upper  Huron  limestone  is 
exposed  18  feet  in  thickness.  On  the  slope  of  the  hill  southwest 
of  Freedom,  east  half  of  section  20  (0  X.,  4  AV.),  the  same 
ledge  of  stone  is  22  feet  thick.  Otlier  exposures  of  the  same 
stone  11  to  18  feet  in  thickness,  occur  between  Amev  and  Pat- 
ricksburg,  in  sections  26,  34  and  36'  (10  N.,  5  W.)  ;  in  the  north- 
east quarter  of  22,  just  southeast  of  Patricksburg;  along  Fish 
Creek,  in  the  southwest  quarter  of  33  (10  N.,  4  W.),  and  in 
sections  5,  6  and  7  (10  X.,  4  AV.),  northwest  of  Vandalia,  in 
Lafayette  Township.  Still  others  occur  in  Morgan  Township, 
notablv  in  sections  28  and  31,  south  and  southwest  of  Atkinson- 
ville.  Any  or  all  of  these  will  furnish  a  fair  grade  of  road 
metal. 

Overyling  the  Huron  limestone  is  the  Mansfield  sandstone, 
which  has  l)een  u.scd  to  some  extent  for  road  metal,  but  is  wholly 
unfit  for  that  ]nir])0.se. 

Gravel. — Kxtcnsivo  bars  of  gravel  occur  along  White  Kiver,  in 
numerous  ])]aces,  and  along  the  other  principal  streams  of  the 
county.  This  gravel  is  largely  composed  of  limestone  and  sand- 
stone ]")ebbles  from  the  country  rcx'ks  and  is,  therefore,  much  in- 
ferior to  the  drift  gravel  of  the  counties  to  the  northward.  It 
has,  however,  lM?en  Uifed  to  some  extent  for  surfacing  the  roads. 

In  but  few  places  do  deposits  of  drift  gravel  occur  of  sufficient 
size  to  justify  working.     One  of  these  is  near  the  schoolhouse  on 

•See  snbsequent  page  for  description  of  crusher,  etc. 
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the  Patricksburg  road,  in  the  southeast  quarter  of  section  14 
(10  N.,  4  W.).  A  pit  has  here  been  opened  to  a  depth  of  12  to 
18  feet.  From  2  to  8  feet  of  clay  surface  must  be  stripped  to 
secure  the  gravel.  The  latter  is  cemented  quite  firmly  with  cal- 
cium carbonate  and  when  placed  on  the  roads  packs  very  closely. 
Some  3,000  yards  have  been  sold  at  5  cents  per  yard  for  repairing 
the  unimproved  roads  of  the  vicinity. 

Improved  Roads. 

Owen  County,  considering  its  size  and  resources,  has  spent  a 
large  sum  of  money  on  improved  roads,  especially  in  the  last  10 
years,  but  the  auditor  in  his  report  to  me  has  well  said  that  "the 
farmers  think  the  roads  are  not  what  they  ought  to  be  for  the 
money  spent."  With  an  abundance  of  excellent  macadam  stone 
fairly  well  distributed,  a  careful  and  close  supervision  by  experi- 
enced roadmasters  should  have  resulted  in  far  better  roads  for 
the  money  expended. 

The  only  gravel  roads  in  the  county  are  in  Jackson  Township, 
in  the  northwest  comer.  They  are  built  of  Eel  River  gravel  and 
cost  $1,900  per  mile. 

Of  the  stone  roads,  those  from  Spencer  to  Patricksburg  and 
from  Spencer  to  Cataract  are  probably  the  best.  Both  were  made 
of  Mitchell  stone,  which  is  the  best  road  material  in  the  county; 
but  on  both  of  them  are  grades  which  handicap  the  hauling  of 
full  loads. 

In  the  western  part  of  the  county  several  roads  have  been  re- 
cently constructed  of  sandstone  and  creek  gravel.  One  of  these, 
17  miles  in  length  in  Jefferson  Township,  extends  from  Middle- 
town  to  Coal  City.  Another,  11  miles  in  length,  is  in  Marion 
Township.  Six  inches  of  broken  sandstone  thro\vn  loosely  on  the 
grade  was  used  as  the  bottom  layer.  Over  this  was  spread  4 
inches  of  creek  gravel.  Being  recently  built,  the  defects  of  these 
roads  are  not  yet  visible,  but  time  will  show  that  a  mistake  has 
been  made  in  the  material,  as  sandstone  is  wholly  unfit  for  use 
in  any  part  of  the  road.  As  soon  as  the  surface  is  worn  through 
the  sandstone  will  be  ground  into  powder  and  large  ruts  and  miry 
places  will  result.  Moreover,  as  the  sandstone  lacks  in  cementing 
qualities,  the  larger  pieces  will,  in  time,  work  up  through  the 
gravel  and  make  a  very  rough  surface. 
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Stoni:  Crushing  Plants. 

The  largest  and  only  permanent  crushing  plant  in  the  county 
is  that  of  the  Spencer  Stone  Company,  erected  in  1900  at  a  cost 
of  about  $20,000.  It  is  well  constructed,  l)ut  its  location  is  not 
of  the  best,  as  it  is  on  a  hill  at  the  top  of  a  heavy  grade,  when 
it  might  have  been  built  on  the  level  of  the  railway  and  the  stone 
lowered  to  it  by  gravity.  The  stone,  after  being  blasted  and 
broken  into  convenient  size,  is  loaded  into  tram  cars  and  hauled 
up  an  incline  by  steam  and  dumped  into  a  No.  7i,o  Gates  crusher. 
Passing  through  this  it  is  elevated  to  a  revolving  screen  16  feet 
long  by  40  inches  in  diameter,  with  perforations  V^,  %,  I14,  IMjj 
2,  2Y2  ^^d  3  inches  in  size.  The  2-inch  openings  were  being 
used  at  the  time  of  my  visit,  as  the  contract  (for  roads  in  Sullivan 
County)  called  for  straight  2-inch  crusher  run  material,  which 
includes  everything  from  2  inches  down.  However,  not  1  piece 
in  30  was  2  inches  in  its  largest  diameter,  the  greater  part  run- 
ning from  'Yi  to  li/>  inches  and  from  18  to  25  per  cent,  being 
l/o-inch  screenings  or  less.  All  was  being  dumped  promiscuously 
in  the  same  car,  this  l:)eing  the  desire  of  the  road  contractor.  The 
return  stone,  or  in  this  instance  that  over  2  inches  in  size,  is  again 
passed  through  a  Xo.  4  Gates  cnisher  and  reduced  to  the  proper 
size.  From  the  screens  the  broken  stone  is  passed  directly  into 
large  bins  set  above  the  railway  switch.  Cars  are  pushed  beneath 
these  bins  and  a  sliding  horizontal  trap  door  is  pulled  to  one  side, 
allowing  the  stone  to  fall  into  the  car,  the  loading  of  a  car  in 
this  manner  not  taking  over  8  to  12  minutes. 

Drilling  in  the  quarry  is  done  by  steam,  a  separate  boiler 
being  used.  The  cost  of  explosives  averages  alx)ut  3  cents  per 
cubic  yard  of  stone  on  acc*<)unt  of  the  many  thin  layers  of  the 
rock. 

The  output  of  the  j)lanl  runs  fnnu  300  to  500  cubic  yards  per 
day,  according  to  the  demand  and  supply  of  railway  cars.  The 
stone  is  all  sold  by  weiglit,  2,500  pounds  to  the  yard,  though, 
according  to  the  sj)eeific  gravity,  a  cubic  yard  of  solid  stone 
weighs  4,540  pounds.  The  average  railway  car  holds  31  cubic 
yards.  The  stone  is  sold  at  50  to  (j2\[*  cents  per  cubic  yard, 
f.  o.  b.  the  plant,  the  pi-esent  freight  rates  to  most  points  where  it 
is  shipped  being  40  cents  per  ton.  On  an  average,  about  1,200 
cubic  yards  are  use<l  to  the  mile.     Thirty-five  men  are  employed 
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in  both  quarry  and  plant.  Day  laborers  receive  $1.40  to  $1.50 
per  day.  Piece  workmen,  who  break  and  load  the  stone  into 
tram  cars,  receive  10  cents  per  car  holding  1  1-5  yards,  making 
at  this  price  $1.50  to  $2.25  per  day.  The  plant  is  operated  about 
9  months  each  year,  shutting  down  in  December  and  resuming 
in  March.  ^    .... .;  ,  .:. 

The  stone  shipped  from  this  plant  is  all  free  from  dirt,  and  if 
screened  and  placed  on  the  roads  in  the  proper  manner,  offers 
as  good  a  road  material  as  is  found  in  the  territory  in  which  it 
is  used.  It  is  sold  at  a  reasonable  price  and  yet  yields  a  fair 
profit  to  the  operating  company. 

Besides  the  township  crusher,  which  was  idle  at  the  quarry 
on  the  Patricksburg  road,  but  2  others  were  seen  in  the  county. 
The  one  operating  on  the  Texas  road,  northwest  of  Spencer,  was 
a  No.  3  Gates  crusher  with  a  capacity  of  75  yards  daily.  The 
stone  was  being  hauled  in  wheelbarrows  and  dumped  directly  into 
the  machine,  12  men  being  employed  at  both  quarry  and  crusher. 

At  the  Cline  quarry  southeast  of  Spencer  a  Fort  Wayne  jaw- 
crusher  was  in  use.  It  is  operated  at  a  lower  level  and  will  take 
in  a  larger  sized  stone  than  the  Gates.  Ten  hands  were  employed 
in  its  operation  and  in  supplying  the  stone  from  the  quarry,  the 
output  being  65  to  75  tons  per  day. 
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Area  in  square  miles 482 

Population   in  1900 28.530 

MUes  of  public  roads 900 

Miles  of  improved  roads 350 

Percentage  of  roads  improved 38.8 

Miles  improved  with  gi'avel 25 

Miles  improved  with  crushed  stone 25 

Miles  improved  with  stone  and  gravel 300 

Average  original  cost  of  stone  roads  per  mile $2,500 

Average  original  cost  of  gravel  roads  per  mile .$1,500 

Average  original  cost  of  combination  (stone  and  gravel)  roads  per 

mile*    $l,(i00 


•Part  of  tlie  gravel  used  in  the  western  section  of  the  county  is  from  the  Merom 
deposits  along  the  Wabash  River,  and  is  excellent.  However,  this  gravel  adds  much 
extra  expense  to  construction.  The  sentiment  Is  growing  in  favor  of  all  limestone 
roads,  and  the  hniestone  ought  to  be  fully  a  foot  thick.  The  50  miles  of  new^  road 
contracted  for  1906  will  cost  $109,770.  This  amount  is  not  included  in  the  total  cost 
alK)ve  given.— W.  l\.  M. 
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Total  original  cost  of  improved  roads ^576,000 

Annual  cost  of  repairs  per  mile  on  all  l^inds  of  improved  roads. ..         $65 

Miles  of  improved  road  built  in  1905 20 

Miles  of  improved  road  contracted  for  IDUtJ 50 

First  improved  roads  built 18D0 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 80 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"Good,  but  not  satisfied  with  the  continuous  flimsy  process  of  repairs. 
The  leading  question  now  is  'Repair.*     1st,  to  get  good  material, 
and,  2d.  to  get  competent  men  as  superintendents  of  repair." 
Authority W.  B.  Maddock 

Lying  near  tlie  center  of  the  southwestern  quarter  of  the  State 
is  the  county  of  Greene,  comprising  a  rectangle  80  miles  long 
from  east  to  west  by  18  miles  in  width  from  north  to  south.  It 
lies  west  of  Monroe,  south  of  Owen  and  Clay,  east  of  Sullivan  and 
north  of  Knox,  Daviess  and  Martin  counties. 

The  rocks  of  four  different  geological  epochs  form  the  surface 
of  the  county,  viz.,  the  Mitchell  limestone  and  Huron  group  of  the 
Lower  Carboniferous  and  the  Mansfield  sandstone  and  Coal 
Measures  of  the  Carlwniferous  periods.  The  Mitchell  limestone 
comes  to  the  surface  only  over  small,  irregular  areas  in  the  north- 
east and  southeast  corners  of  the  county.  The  limestones  and 
sandstones  of  the  Huron  group  form  the  surface  of  the  greater 
portion  of  the  eastern  half  of  the  county,  being  exposed  every- 
where along  the  streams,  which  have  worn  their  way  down  through 
the  softer  overlying  Mansfield  sandstone.  East  of  White  River 
the  latter  formation  occurs  in  verv  irresriilar  isolated  areas  which 
comprise  the  crests  of  the  higher  ridges  and  hills  of  this  section 
of  the  countv.  AVest  of  AVliite  River  the  Mansfield  sandstone 
forms  the  surface  of  two  large  disconnecte<l  areas  which  lie  ad- 
jacent to  that  stream,  and  are  separated  by  a  narrow  tongue  of 
the  Coal  ^Measures,  which  extends  east  to  the  river  opposite  Bloom- 
field.  The  Coal  Measures  proper  are  ])ractically  limited  to  the 
western  third  of  the  county,  only  3  or  4  small  isolated  areas  being 
found  east  of  White  River. 

The  topogra])liy  of  the  eastern  portion  of  the  county  is  very 
broken.  The  divides  are  usuallv  verv  narrow,  as  are  the  stream 
channels,  with  steep  slopes  l)etween.  As  White  River  is  ap- 
proached the  topography  becomes  less  broken.  West  of  the  river 
are  extensive  marsh-like  prairies,  evidently  filled  up  valleys,  while 
the  divides  between  are  broad  rolls  rising  from  25  to  75 'feet  above 
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the  level  prairies.  In  the  northwestern  comer  of  the  county  the 
stream  channels  are  narrow,  with  rather  steep  banks,  rising  to 
narrow  divides. 

The  county  is  divided  into  almost  equal  halves  by  the  west  fork 
of  White  River,  which  flows  in  a  southwesterly  direction  across  its 
center.  With  the  exception  of  the  northwestern  and  southeastern 
comers,  all  of  the  drainage  is  into  White  River.  The  main 
branches  from  the  east  are  Richland  Creek,  with  its  tributaries. 
Beech  and  Plummer's  creeks  and  Doan's  Creek,  while  from  the 
west  are  Eel  River,  Latta's,  Beech  and  Black  creeks.  Indian 
Creek,  a  tributary  of  the  East  Fork  of  White  River,  drains  the 
southeastern  comer,  while  the  head  waters  of  Busseron  Creek 
extend  up  into  the  northwestern  comer. 

The  eastern  end  of  the  county  lies  within  the  boundaries  of 
the  driftless  area  of  the  State.  Over  the  uplands  of  the  rest  of  the 
county  the  drift  is  generally  met  with,  though  usually  less  than 
a  score  of  feet  in  depth.  In  the  lowlands  and  prairies  the  deposits 
are  found  to  be  considerable,  often  over  100  feet  in  depth,  these 
places  evidently  being  old  preglacial  valleys  which  have  been  par- 
tially filled. 

Road  Material. 

Greene  County  is  but  fairly  well  supplied  with  road-making 
materials.  Lying  as  it  does  mostly  to  the  west  of  the  principal 
macadam  limestones  of  the  State,  and  south  of  the  drift  gravel 
region,  it  has  to  depend  largely  upon  river  gravel,  on  the  little 
known  Huron  limestones,  or  on  sandstone,  which  is  always  a  very 
poor  road  metal. 

Mitchell  Limestone. — This  well-known  and  valuable  limestone 
for  road  purposes  occurs  over  but  a  small  area  of  the  county, 
being  exposed  only  along  the  head  waters  of  Richland  Creek  from 
a  point  a  mile  southeast  of  Newark  lo  the  northeastern  comer 
of  Beech  Creek  Township  and  along  Indian  Creek  east  of  Owens- 
boro,  in  the  southeastern  corner  of  Jackson  Township.  In  both 
these  localities  it  will  be  found  in  sufficient  abundance  at  a  num- 
ber of  different  points  to  furnish  a  first-class  road  metal  for  all 
unimproved  roads  within  easy  hauling  distance. 

Huron  Limestone. — The  rocks  of  tlie  Huron  group  lie  close  to 
the  surface  over  the  greater  part  of  Greene  County  east  of  White 
River.     On  the  higher  ridges  and  hills  they  are  capped  with  the 
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Mansfield  sandstone.  For  the  most  part  the  exposed  Huron  rocks 
are  also  sandstone,  hut  at  several  localities  there  are  outcrops  of 
the  hard  bluish  Huron  limestone  which  appears  well  adapted  for 
road  improvement. 

The  principal  one  of  these  exposures  visited  was  on  the  land 
of  George  Cox,  southwest  quarter  of  the  northwest  quarter  of  sec- 
tion 3  (7  N.,  4  W.).  At  this  point  the  Indianapolis  Southern 
Railway  Company  was  constructing  a  viaduct  2,215  feet  in  length 
and  147  feet  in  height  across  Richland  Creek,  and  a  quarry  had 
been  opened  to  secure  crushed  stone  for  tlie  concrete  work  in  con- 
nection therewith.  At  this  quarry  the  blue  limestone  was  exposed 
in  14  layers  each  4  to  30  inches  in  thickness  and  aggregating  17 
feet  This  limestone  was  both  overlain  and  underlain  with  a 
Huron  sandstone,  the  overlying  portion  being  3  to  7  feet  in  thick- 
ness which,  with  a  foot  of  soil,  had  to  be  stripped.  The  limestone 
appeared  to  be  very  hard  and  semi-crystallino  in  structure  About 
45  yards  of  screened  stone  for  the  concrete  work  were  being  quar- 
ried and  crushed  daily  on  a  portable  Canton,  Ohio,  jaw  crusher. 
For  this  the  contractor  was  getting  $1.00  per  yard  at  the  plant. 
Samples  taken  at  the  crusher  were  tested  at  the  TJ.  S.  Road  Test- 
ing Laboratory,  the  results  of  the  tests  showing  as  follows : 

Results  of  Tests  of  Huron  Limestone  from  quarry  near  crossing  of  Ijidianapolis 

Souihern  Raihmif  and  Richland  Creek  * 

Specific  gravity 2.7      French  coefficient  of  wear.  13.2 

Weight  per  cu.  ft (lbs.)   1G8.4      Hardness 13 

Water  absorbed  per  cu.  ft. .(lbs.)     1.15      Toughness 10 

Per  cent,  of  wear 3      Cementing  value — Diy . ...      21 

Wet m 

"A  veiy  hard  and  fairly  tough  limestone,  with  good  resistance  to  wear 
and  cementing  value.    Suitable  for  suburban  and  highway  traffic." — Page. 

An  analysis  of  the  stono  made  at  the  same  laboratory  showed 
its  constituents  to  bo  as  follow^s: 

Analysis  of  Hi  in  m  Limestone  from  fjnarry  near  cntssimj  of  Indianapolis  Southern 

Raibi-ay  and  RiHdand  Crctk. 

Per  cent. 

Alumina  (Al^Oa)   2.") 

Iron  oxide  (Fe^O,)   75 

Lime  (CaO)  50.4() 

Insoluble  in  hydrochloric  acid 7.17 

Loss  on  ignition  40.1)2 

Total    99.49 

*For  standard  of  comparison  sec  p.  79. 
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Another  exposure  visited  was  on  the  land  of  Gteorge  Shipman, 
northeast  quarter  section  15  (7  N.,  4  W.),  where  a  quarry  has 
been  worked  for  macadam  road  material.  At  this  point  the  blue 
Huron  limestone  was  exposed  to  a  thickness  of  15  to  17  feet,  with 
4  to  7  feet  of  buff  Huron  sandstone  overlying.  Sufficient  material 
to  cover  six  miles  of  road  had  been  secured  at  the  quarry,  the 
supply  in  sight  being  practically  inexhaustible. 

The  same  stone  outcrops  at  many  points  along  Beech  Creek, 
and  especially  in  section  12  (7  N.,  4  W.),  where  it  forms  part  of 
a  great  precipice  or  perpendicular  bluff,  120  feet  or  more  in 
height,  the  upper  portion  of  which  is  a  massive  bed  of  Mansfield 
sandstone.  At  the  junction  of  the  limestone  and  overlying  sand- 
stone there  is  at  this  point  a  large  spring  which  was,  at  one  time, 
used  to  run.  the  overshot  wheel  of  a  gristmill. 

Another  exposure  of  the  limestone  which  may  be  used  for  road 
metal  is  on  the  Ore  Branch  of  Richland  Creek,  in  the  northwest 
quarter  of  section  28  (7  N.,  4  W.),  and  a  number  of  others  can 
doubtless  be  found  with  little  search. 

This  stone  has  been  used  in  building  24  miles  of  macadam  roads 
in  Richland  and  Center  townships.  The  oldest  of  these  has  l)een 
in  use  eleven  years,  with  but  few  necessary  repairs.  On  account 
of  its  hardness,  the  stone  takes  some  time  to  pack  and  get  smooth, 
but  when  it  does  so  it  makes  a  very  hard  and  durable  road. 

Gravel, — Aside  from  the  limestones  above  mentioned  the  only 
available  road  material  in  Greene  County  which  should  be  used  is 
the  gravel  found  in  extensive  bars  along  White  River  and  the 
larger  creeks.  That  along  White  River  has  been  extensively  used 
for  road  purposes  in  the  townships  bordering  that  stream.  The 
bars  occur  both  in  the  bed  of  the  river  and  on  the  lowlands  close 
alongside,  where  they  are  formed  during  every  freshet.  That  on 
these  outside  bars  is  finer  than  that  in  the  l>ed  of  the  river,  and 
all  of  it  contains  too  much  sand  to  be  used  without  screening, 
though  the  most  of  it  has  been  so  used  in  the  past.  It  does  not 
pack  or  cement  as  readily  as  does  the  drift  or  pit  gravel  farther 
north,  and  for  that  reason,  whenever  the  season  is  dry,  the  sand 
works  to  the  top  of  the  road  and  makes  very  heavy  hauling.  The 
gravel  bars  are  claimed  by  the  owners  of  the  adjoining  land  and 
the  gravel  is  usually  sold  to  the  road  contractors  at  5  cents  per 
cubic  yard. 
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Just  above  the  wagon  bridge  across  White  River,  1  mile  west 
of  Bloomfield,  the  E.  &  I.  Railway  has  a  spur  running  out  to  ex- 
tensive bars.  Here  a  private  firm  has  had  for  several  years  a 
steam  pump  on  a  large  barge  or  house  boat  With  it  the  gi'avel 
has  been  sucked  up  from  the  bed  of  the  river,  screened  and 
dumped  directly  into  the  car,  the  tracks  being  laid  in  the  sha  low 
water,  so  that  the  car  could  be  run  close  to  the  pump.  This 
gravel  was  shipped  mainly  to  Daviess  County,  where  it  was  used 
in  road  construction. 

The  gravel  deposits  along  White  River  are  extensive  enough  to 
build  many  miles  of  road.  If  properly  graded  and  constructed, 
this  road  would  be  sufficiently  durable  under  the  traffic  of  the 
region,  provided  the  gravel  used  was  screened,  and  all  that  passed 
through  a  No.  4,  or  %-inch  mesh  discarded.  Used  as  it  occurs, 
without  screening,  the  cost  of  the  roads  would  be  too  great  for 
their  durability,  while  the  cost  of  the  annual  repairs  made  neces- 
sary would  soon  more  than  counterbalance  the  cost  of  screening. 

Improved  Roads. 

While  Greene  County  ranks  well  in  number  of  miles  of  im- 
proved roads,  the  condition  of  many  of  these  roads  is  not  of  the 
best  This  is  due  to  the  fact  that  a  number  of  them  have  been 
constructed  in  part  of  sandstone,  this  stone  being  broken  into 
pieces  3  to  8  inches  in  size,  dumped  onto  the  grade,  spread  out 
roughly  with  a  rake  or  other  implement,  and  then  covered  with 
3  or  4  inches  of  creek  or  river  gravel  and  left  for  traffic  to  com- 
pact. In  many  places,  especially  where  the  grade  or  foundation 
is  any  way  sandy,  the  sandstone  does  not  bed  down  or  compact, 
but  gradually  works  its  way  to  the  top  and  the  road  becomes 
bumpy  and  disagreeable  to  travel.  On  hillsides  and  grades,  where 
the  rainfall  washes  the  top  dressing  of  gravel,  this  road  is  es- 
pecially rough.  Moreover,  both  sandstone  and  gravel  readily 
grind  up  under  heavy  loads,  and  as  the  former  is  wholly  lacking 
in  cementing  qualities,  the  ruts  fill  with  dust  which  will  not  pack. 
Into  these  the  larger  pieces  of  sandstone  work  in  time,  and  cause 
a  rough,  jolting  roadway.  It  is  best,  therefore,  never  to  use  sand- 
stone in  the  construction  of  any  improved  roadway  unless  it  is 
covered  with  4  to  6  inches  of  a  material  which  will   compact 
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quickly  and  finely,  and  so  furnish  a  hard,  smooth  surface  which 
will  keep  the  underlying  sandstone  in  place.  Even  then  sandstone 
should  not  be  used  if  limestone  or  good  gravel  is  to  any  extent 
available. 

In  Beech  Creek  Township  there  is  not  a  mile  of  improved  road- 
way, though  the  Mitchell  limestone,  the  best  road  material  in  the 
county,  occurs  in  quantity.  Specifications  were,  in  1905,  prepared 
and  advertised  for  S  miles  of  improved  roads  in  this  township, 
of  which  the  bottom  layer  of  the  surface  material  was  to  be  limer 
stone  hauled  in  large  pieces  onto  the  road  and  there  napped  or 
broken  so  that  all  pieces  would  pass  through  a  4-inch  ring.  This 
was  to  be  5  inches  thick,  and  on  it  was  to  be  placed  a  second  layer 
of  limestone  o  inches  thick,  broken  \mtil  no  piece  would  pass 
through  a  1-inch  ring.  The  commissioners  had  the  right  to  change 
this  top  dressing  from  the  limestone  to  creek  gravel  if  they  so  de- 
sired. The  roadbed  was  to  be  9  feet  wide  and  the  material 
gauged  between  8-inch  planks  placed  on  edge.  This  road  of  8 
miles  was  estimated  to  cost  $14,685,  or  $1,870  per  mila  Even 
at  that  figure,  with  the  rude  method  of  construction  specified  and 
with  limestone  abundant  no  bidders  could  be  had  and  the  road 
was  not  built 

In  Higliland  Township  bonds  have  been  recently  sold  for  6+ 
miles  of  improved  roads  to  be  constructed  of  river  bar  gravel  at 
a  cost  of  $2,500  i>eY  mile. 

In  Jefferson  Township  every  road  has  been  improved,  some 
wholly  with  river  gi-avel,  others  with  a  sandstone  base  and  a  top 
dressing  of  gravel  and  still  others  with  Mitchell  limestone  from 
Spencer,  Owen  County. 

In  Smith  Township  3  roads,  aggregating  10  miles  in  length, 
have  been  constructed  of  gravel  from  the  bars  of  Eel  River,  at  a 
cost  of  $2,500  per  mile. 

In  Wright  and  Stockton  townships  there  are  a  number  of 
miles  of  improved  roads,  tlie  material  used  being  either  ^Mitchell 
stone  from  S])encer,  or  Wabash  River  terrace  gravel  from  near 
Merom,  Sullivan  County.  More  than  $31,000  will  be  expended 
for  new  improved  roads  in  Stockton  Township  in  190(). 

In  Grant  Township  7  miles  of  road  were  improved  in  1905, 
the  material  used  being  Spencer  limestone  and  gravel,  the  former 
comprising  the  6-inch  bottom  layer  and  the  latter  the  3-inch  top 
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layer.  The  roadbed  is  9  feet  wide  and  the  limestone  supposed 
to  be  less  than  2%  inches  in  diameter. 

In  Stafford  Township  a  number  of  miles  of  road  were  also  being 
improved  in  1905,  the  surface  material  being  gravel  from  Sullivan 
County.    The  total  cost  of  the  improvement  will  be  $32,124. 

About  1895  the  5  southwestern  townships,  viz.,  Fairplay,  Grant, 
Stockton,  Stafford  and  Washington  constructed  about  100  miles  of 
improved  roads,  that  along  the  I.  &  V.  Railway  being  principally 
of  Spencer  limestone,  while  that  clo«;er  to  the  river  was  of  bar 
gravel.  The  improved  roads  of  Cass  Township  are  all  of  the  latter 
mateirial. 

The  first  improved  road  in  the  county,  built  in  1890,  was 
the  10  miles  from  Bloomfield  southwest  to  Lyons.  The  old  dirt 
road  was  followed,  and  very  little  grading  done.  The  surface 
material  was  wholly  bar  gravel  from  White  River.  On  some 
stretches  where  the  foundation  was  quite  sandy  the  road  is  in 
poor  condition,  but  elsewhere  it  is  yet  a  good  road. 

In  Richland  Township  the  improved  roads  have  mostly  been 
built  with  a  sandstone  base  and  a  top  dressing  of  gravel.  The 
following  roads  running  out  of  Bloomfield,  the  county  seat,  are 
so  constructed: 

Milet. 

Worthlngton  road .'JA 

Spencer  road 4 

WUd  Cat  road 3 

Tulip  road    3 

Park  road 7 

Salisbury  road  '. 4^ 

Scotland  road 10 

Where  these  roads  have  been  built  on  a  good  firm  clay  founda- 
tion and  have  a  thick  cover  of  closely  packed  gravel,  they  are  fairly 
good  roadways,  but  not  so  good  as  if  they  had  been  built  of  lime- 
stone. The  Elliston  road  is  wholly  of  gravel,  and  in  places  quite 
heavy  on  account  of  the  proportion  of  sand  used. 

The  eastern  3  miles  of  the  Salisbury  road  and  a  number  of 
miles  of  the  road  in  Center  and  Jackson  townships  have  Ixicn 
built  of  the  Huron  limestone.  These  roads  are  hard  and  durable, 
but  quite  imeven  and  rough  in  places.  This  is  due  to  the  facts 
that  they  were  not  properly  rolled  and  that  the  top  layer  of  stone 
was  too  coarse.     If  fine  material  had  been  used  for  the  binding 
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or  top  layer  and  a  heavy  roller  passed  over  each  layer  several 
times^  the  roads  would  have  been  far  smoother  and  more  lasting. 
Another  fault  of  construction  was  the  lack  of  proper  shouldering 
or  embanking  of  the  stone,  thus  allowing  it  to  scatter  or  spread  out 
on  the  side.  The  value  and  durability  of  any  stone  or  gravel  roads 
depends  as  much,  if  not  more,  upon  the  way  it  is  constructed  as 
upon  the  nature  of  the  material  used  in  its  making. 

One  of  the  better  roads  of  Greene  County  is  that  extending 
from  the  Richland  Township  line  to  Cincinnati,  and  running 
northeast  and  southeast  from  the  latter  point.  It  has  a  sandstone 
base  but  is  heavily  top  dressed  with  finely  crushed  Huron  lime- 
stone, which  has  compacted  and  solidified  so  that  the  sandstone 
can  not  work  its  way  upward. 


MARTIN  COUNTY. 

Area  in  square  miles •. 340 

Population  in  1900 14,711 

Miles  of  public  roads 400 

Miles  of  improved  roads 65 

Percentage  of  roads  improved 16.2 

Miles  improved  with  gravel 30 

Miles  improved  with  crushed  stone 35 

Average  original  cost  of  gravel  roads  per  mile $2,000 

Average  original  cost  of  stone  roads  per  mile $1,900 

Total  original  cost  of  Improved  roads $125,930 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $15 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $15 

Miles  of  gravel  roads  built  in  1905 None 

Miles  of  stone  road  built  in  19(X) 14 

First  improved  roads  built   1878 

Satisfaction  of  farmers  with  investment  in  improved  roads Only  fair 

Authority John  T.  Morris,  County  Auditor 

Near  the  center  of  the  southwestern  fourth  of  the  State  is 
the  county  of  Martin,  comprising  an  oblong  strip  of  territory 
whose  maximum  length  from  north  to  south  is  28  miles,  and  great- 
est width  13  miles.  It  lies  south  of  Greene,  east  of  Daviess,  north 
of  Dubois  and  west  of  Orange  and  Lawrence  counties. 

Three  geological  epo<^hs  are  represented  in  the  surface  rocks  of 
the  county,  viz.,  the  Coal  Measures  and  Mansfield  sandstone  of 
the  Carboniferous  and  the  Huron  limestones  and  sandstones  of  the 
Lower  Carboniferous  periods.     The  Mansfield  sandstone  covers  at 
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least  2-3  of  the  area,  the  Coal  Measures  proper  being  found  only 
in  the  southwestern  comer  and  in  irregular  isolated  patches  on  the 
tops  of  the  higher  hills  and  ridges  of  the  central  portion.  The 
Huron  group  is  mainly  confined  to  the  eastern  third,  though  it  has 
been  exposed  along  the  streams  north  of  the  center  and  along 
White  River  to  a  point  west  of  Shoals. 

With  the  exception  of  the  extreme  northern  portion,  which  is 
drained  by  Furse  Creek  into  the  West  Fork,  the  entire  county  is 
drained  into  the  East  Fork  of  White  River.  This  river  is  a 
stream  of  some  importance,  having  its  head  in  the  eastern-central 
part  of  the  State.  It  enters  Martin  County  near  the  middle  of  its 
eastern  border  and  flows  in  many  meandering  curves  to  near  the 
southwestern  corner,  where  it  turns  to  the  west  and  forms  a  small 
portion  of  the  southern  boundary.  From  the  north  part  of  the 
county  it  receives  Indian  and  Boggs  creeks,  while  from  the  eastern 
and  southern  portions  Beaver  Creek  and  Lost  River  enter. 

Py  far  the  greater  part  of  Martin  County  is  within  the  drif tless 
zone  of  the  State,  the  massive  sandstones  and  limestones  coming 
everywhere  close  to  the  surface.  It,  therefore,  has  all  the  charac- 
teristic ruggedness  of  a  region  in  which  these  conditions  prevail. 
White  River  and  its  main  tributaries  have  been  the  chief  agents 
in  carving  the  surface  rocks  into  fantastic  shapes  and  plowing 
those  deep  gulches  and  valleys  which  are  so  prominent  a  part  of 
the  scenery  of  the  county.  In  the  northern  portion,  between 
Indian  and  Boggs  creeks,  is  an  almost  continuous  ridge  from 
100  to  250  feet  above  the  valleys.  From  it  project  numerous 
nearlv  level  arms  between  the  branches  of  the  two  creeks.  East  of 
Boggs  Creek  the  county  is  so  broken  that  the  greater  part  of  it 
can  not  be  cultivated.  South  and  east  of  White  River  the  surface 
is  still  more  nigjred  than  that  north  of  White  River,  due  to  the 
Mansfield  sandstone  being  hero  more  massive  and  probably 
thicker.  As  before,  the  ridges  are  narrow  on  top,  the  valleys 
broad.  Often  tlie  Mansfield  sandstone  produces  high  perpendicu- 
lar bluffs,  or  nearly  as  steep  slopes,  50  to  100  feet  high. 
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Road  Materials. 

Nearly  %  of  the  area  of  Martin  County  is  lacking  in  ma- 
terial suitable  for  the  imp^o^'e!ment  of  the  roads.  Like  Greene, 
the  county  lies  too  far  west  for  the  Mitchell  limestone  and  too 
far  south  for  the  drift  gravel.  The  Mitchell  stone  is  exposed  in 
the  county  only  in  section  1,  Mitcheltree  Township,  where  it 
outcrops  along  Indian  Creek.  It  can  there  be  obtained  in  suffi- 
cient quantity  to  improve  many  miles  of  road  in  Baker  and 
Mitcheltree  townships,  and  is  highly  suitable  for  that  purpose. 

Huron  Limestones, — The  streams  of  the  eastern  half  of  Martin 
County  have  in  many  plaices  cut  through  the  massive  Mansfield 
sandstone  and  exposed  the  underlying  rocks  of  the  Huron  group. 
Especially  is  this  true  in  the  eastern  half  of  Baker  and  the  greater 
part  of  Mitcheltree  townships  where,  in  the  bluffs  of  Sulphur  and 
Indian  creeks  and  their  tributaries,  as  well  as  those  of  White 
River,  the  Huron  sandstones  and  limestones  outcrop.  In  Brown 
Township  exposures  of  limestone  occur  along  B(^gs  Creek  and  in 
Center  Township  north  of  the  river,  along  Beech  Creek  and  its 
branches  and  White  River  as  far  down  as  Shoals. 

South  of  the  river  numerous  outcrops  of  Huron  limestone  are 
found  along  Beaver  Creek,  in  Halbert  Township,  and  along  Lost 
River  and  its  tributaries  in  Lost  River  and  Columbia  townships. 
The  western  portion  of  the  county  is,  however,  wholly  lacking  in 
limestone  suitable  for  road  purposes. 

The  Huron  limestone  available  for  road  metal  is  usually  that  of 
the  upper  and  middle  beds,  the  lower  bed  not  being  noted  in  the 
county.  It  is  a  hard,  semi-crystalline  bluish-gray  stone,  which 
will  stand  heavy  traffic,  but  will  not  pack  as  readily  or  compactly 
as  the  softer  Mitchell  stone.  If  the  lower  portion  of  the  roadbed 
be  composed  of  pieces  less  than  21^  inches  in  size  and  properly 
rolled,  then  covered  with  3  or  4  inches  of  fine  pieces,  all  of  which 
will  pass  through  a  1-inch  ring,  it  will  make  a  road  which  will 
last  for  years.  On  all  the  roads  which  T  saw  in  the  county  which 
had  been  built  of  it,  the  pieces  of  stone  were  entirely  too  large,  the 
majority  of  them  being  3l/>  to  5  inches  or  more  in  diameter.  The 
principal  reason  for  this  is  the  almost  universal  custom  there  in 
vogue  of  breaking  or  napping  the  stone  on  the  road  by  haiu] 
rather  than  breaking  with  a  crusher  and  hauling  thereto.  Where 
a  person  is  breaking  with  a  hammer  at  so  much  per  cubic  yard. 
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unless  he  is  under  careful  and  strict  supervision,  most  of  the 
stone  will  be  left  too  large.  It  is  impossible  to  build  a  good  road 
from  a  hard  stone  of  any  kind  unless  it  be  broken  into  pieces  2^2 
inches  or  less  in  size. 

But  two  quarries  in  the  county  were  being  worked  for  road 
metal  at  the  time  of  my  investigation.  One  of  these  was  on  the 
land  of  John  Scott,  in  the  southeast  quarter  of  section  10  (3  N.,  4 
W.),  about  3  miles  southwest  of  Dover  Hill.  Here,  on  the  bluff  of 
a  branch  of  Beech  Creek,  an  outcrop  of  Huron  limestone  had  been 
opened  to  a  depth  of  14  feet.  From  3  to  5  feet  of  sandstone  and 
soil  had  to  be  removed  from  above  the  limestone.  The  latter  was 
in  layers  ranging  from  3  feet  down  to  4  inches  in  thickness.  It 
was  being  quarried  out  in  large  blocks,  then  broken  with  a  sle<lge 
into  pieces  small  enough  to  handle.  These  were  loaded  on  wagons 
and  hauled  1^<>  to  3  miles  to  points  on  the  Dover  Hill  and  Loogoo- 
tee  road  where  it  was  being  napped  for  road  metal.  The  owner 
received  25  cents  per  cubic  yard  for  tlio  stone  in  sizes  ready  for 
hauling,  a?id  the  teamsters,  at  62^,4  cents  per  yard,  averaged  4 
loads  per  day.  Samples  of  the  stone  were  taken  and  tested  at 
the  Laboratory  of  the  IT.  S.  Office  of  Public  Roads,  the  tests 
resulting  as  follows : 

Results  of  Tests  of  Stone  from  th(:  land  of  John  Scott,  Martin  County.* 

Specific  gravity 2.G      Frencli  coefficient  of  wear.  12.4 

Weight  per  cu.  ft (lbs.)   ir»2.:5       Hardness 8.5 

Water  absorbed  per  cu.  ft.  .(Il>s.)          2      Tougtiness 9 

Per  cent,  of  wear .'5.2       Cementing  value — Dry. ...  18 

Wet G7 

"A  rocli  of  fair  tiardness,  tougliness  and  resistance  to  wear  and  good 
cementing  value.    SiJuited  to  suburban  and  highway  traffic.'* — I*age. 

A  chemical  analysis  of  the  stone  showed  its  composition  to  be 
as  follows: 

Analysis  of  Storir  from  hind  of  John  Scott,  Martin  Comity. 

Per  Cf-nt. 

Alumina  (AW,)   l.;i() 

Iron  oxide  (Fe.Oaj   75 

Lime  (CaO)  51.80 

Magnesia  (MgO)  2.10 

Insoluble  in  hydrochloric  acid 2.74 

l-ioss  on  ignition  41.30 

Total    100.20 

*For  Btaodard  of  comparison  see  p.  79. 
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Two  old  quarries  in  the  Huron  limestone  were  noted  on  the 
west  side  of  the  Shoals  and  Dover  Hill  road,  where  the  stone  for 
its  surface  had  been  obtained.  The  other  quarry  in  operation  was 
on  the  land  of  John  B.  Lloyd,  along  one  of  the  tributaries  of 
Beaver  Creek,  section  29  (3  N.,  3  W.).  Stone  for  the  Shoals 
and  Weisbach  road,  5  miles  in  length,  was  in  part  being  taken 
from  this  quarry. 

With  2  or  3  stone  crushers  properly  located  at  some  of  the 
better  exposures  of  Huron  limestone,  good  and  serviceable  road 
material  for  improving  the  great  majority  of  the  roads  in  Lost 
River,  Columbia,  Halbert,  Center,  Mitcheltree  and  Baker  town- 
ships can  be  readily  obtained  and  the  hauling  distance  nowhere 
be  greater  than  4  miles. 

Oravel. — ^No  deposits  of  drift  gravel  large  enough  to  be  utilized 
for  road  improvement  occur  in  the  county.  The  creek  and  river 
gravel  is  of  little  account,  being  for  the  most  part  pieces  of  sand- 
stone, shale  or  limestone  derived  from  the  country  rock. 

There  are,  however,  a  number  of  large  deposits  of  true  con- 
glomerate, comprising  in  part  the  Mansfield  sandstone  or  Mill- 
stone grit,  which  have  been  utilized  as  a  top  dressing  for  stone 
roads  and  have  served  the  purpose  wdl.  This  conglomerate  is 
composed  of  quartz  pebbles,  ranging  in  size  from  a  hickory  nut 
down,  and  firmly  cemented  by  iron  oxide.  This  forms  in  places 
thick  ledges,  which  can  be  broken  by  dynamite  and  the  pieces  then 
crushed  with  a  sledge.  In  dry,  warm  weather  it  can  be  easily 
worked,  but  when  placed  on  a  road  and  exposed  to  rain  it  quickly 
packs  and  cements.  It  can  not  be  worked  in  winter,  as  the  frost 
and  moisture  cause  it  to  cement  very  closely  almost  as  soon  as 
broken. 

Two  deposits  of  this  conglomerate  gravel  have  been  extensively 
used.  One  of  theee,  on  the  land  of  Samuel  Cottingham,  near 
Hickory  Ridge  Sehoolhouse,  northeast  quarter  section  13  (3  N., 
4  W.),  between  Shoals  and  Dover  Hill,  was  visited.  Here  the 
exposure  is  in  the  form  of  a  bold  ledge,  80  yards  long  and  20  feet 
in  thickness.  Several  large  piles  of  the  conglomerate,  which  had 
recently  been  dynamited  down  and  crushed  into  its  component 
parts  of  quartz  pebbles  and  iron  oxide,  were  awaiting  the  haulers. 
The  owner  receives  25  cents  per  yard  for  the  material  ready  for 
the  roads.     Being  used  at  present  only  for  repair  of  the  surface 


Stretcli  ol  Sboala  and  lAsogootee  road. 


holly  of  Coiiglumcrate  Uravel. 
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of  the  improved  roads  of  the  vicinity,  the  annual  sale  is  not 
large,  probably  running  500  to  700  yards  per  season.  Many 
thousand  cubic  yards  are,  however,  available.  A  sample  was  taken 
from  the  Cottingham  bank  and  sent  to  Washington,  D.  C,  for  testr 
ing  at  the  Road  Material  Laboratory.  It  was  reported  on  as 
follows:  '^Dry  grinding  cementing  value,  4;  wet  grinding  value, 
20.  A  gravel  which  develops  a  fair  cementing  value  on  wet  grind- 
ing.''— Fsige. 

Broken  quartz  or  quartz  pebbles  are  by  themselves  nearly  use- 
lees  as  a  road  material  on  account  of  their  hardness  and  total  lack 
of  binding  power.  Shaler  says  of  them,  after  speaking  of  other 
forms  of  gravel :  "Where  the  gravel  is  composed  mainly  of  white 
quartz,  because  of  the  smoothness  and  slight  binding  power  of  the 
quartzose  bits  the  material  is  of  much  less  value.  Wherever  these 
white  quartz  pebblea  constitute  more  than  half  the  mass  it  is 
usually  worthless  as  a  covering  for  roads.  It  can  be  made  service- 
able only  by  the  admixture  with  it  of  some  binding  material,  such 
as  iron  ore.''*  While  the  quartz  pebbles  in  this  conglomerate 
make  up  half  or  more  of  its  bulk,  the  cementing  or. binding  ma- 
terial is  already  present  in  quantity  in  the  form  of  iron  oxide. 
Where  used  as  a  top  dressing  o\'er  the  Huron  limestone,  the  sur- 
face is  smooth,  compact  and  seemingly  fully  up  to  the  average 
of  that  produced  by  drift  gravel  or  smaller  pieces  of  the  lime- 
stona  The  great  trouble  with  most  of  the  roads  on  which  it  has 
been  used  is  that  they  have  not  been  properly  conBtructed,  the 
under  layers  of  stone  being  too  coarse  and  the  conglomerate  gravel 
being  dumped  without  embankment  of  earth  to  keep  it  from 
spreading.  As  a  consequence,  much  of  the  gravel  has  been  lost 
by  being  washed  or  worked  out  into  the  side  ditches. 

Thousands  of  cubic  yards  of  an  excellent  grade  of  this  gravel 
occurs  in  ledges  along  the  north  side  of  the  B.  &  O.  S.-W.  Rail- 
way, 1  to  3  miles  west  of  Shoals,  on  lands  belonging  to  «Tohn  B. 
Lloyd  and  James  Guthridge.  These  ledges  occur  some  20  to  50 
feet  above  the  railway  grade  and  in  many  places  are  so  exposed 
that  they  can  be  readily  broken  and  reduced  into  the  gravel,  ready 
for  the  roadway. 

Another  large  deposit,  or  rather  outcrop,  of  the  gravel  whieli 

•American  Highways,  p.  66. 
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has  been  drawn  upon  extensively  for  top  dressing  material  is  on 
the  land  of  Valentine  Bai'thel,  section  2(2  N.,  4  W.),  near  Beech 
Grove  Schoolhouse,  3  miles  southwest  of  Shoals. 

Improved  Roads. 

The  old  New  Albany  and  Vincennes  road,  discussed  in  section 

1  of  this  report,  runs  east  and  west  through  Martin  County,  about 

2  miles  south  of  Shoals,  the  county  seat.  It  was  graded  and 
bridged  by  the  State  in  1837-38  as  far  west  as  Mt.  Pleasant,  near 
the  western  edge  of  the  county  and  then  the  county  seat  It  passes 
through  the  hamlets  of  Independence  and  Pleasant  Valley  and  in 
the  eastern  part  of  the  county  is  very  rough,  with  many  steep 
grades.  East  of  Pleasant  Valley,  about  5  miles  of  this  road  has 
been  recently  improved  (  ?)  with  broken  sandstone  and  a  top 
dressing  of  branch  gravel.  The  broken  sandstone  has  already 
in  many  places  worked  its  way  up  through  the  gravel  and  made 
the  roadway  very  rough.  The  gravel  being  largely  sandstone  and 
limestone  in  nature,  will  not  wear  long  before  the  road  is  full 
of  ruts. 

In  Lost  River  Township  in  the  southeastern  comer  of  the 
county  and  Rutherford  in  the  southwestern  comer  there  is  not  a 
mile  of  improved  road.  An  election  was  held  in  Lost  River  Town- 
ship in  the  spring  of  1905  to  vote  on  the  question  of  making 
graded  roads,  without  a  metal  covering,  but  the  project  was  de- 
feated. In  Rutherford  Township  there  has,  as  yet,  been  no  agita- 
tion of  the  improved  roads  question,  the  residents  being  content  to 
travel  the  same  rough  roadways  their  fathers  have  trod. 

In  Center  Township  the  road  from  West  Shoals  to  Dover  Hill, 
a  distance  of  nearly  four  miles,  has  been  improved  with  Huron 
limestone,  covered  for  most  of  the  way  with  a  top  dressing  of  con- 
glomerate gravel.  A  spur  of  this  road,  about  IY2  niilos  in  length, 
running  west  towards  Loogootee  from  the  top  of  the  hill,  has 
also  been  improved  with  limestone  and  gravel.  In  most  places 
these  two  roads  are  in  fair  condition.  Their  most  serious  fault  is 
a  roughness  in  places,  due  to  the  use  of  Inrge  stone,  all  of  it  being 

3  inches  and  over.  The  side  ditches  have  not  been  kept  open 
properly,  and  as  a  consequence  the  roadway  has  been  badly  waslied 
0(a  a  number  of  the  grades.     On  the  side  road  mentioned  there  is 
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a  stretch  of  almost  y<i  mile  built  wholly  of  the  conglomerate  gravel. 
It  has  been  used  5  years,  is  very  smooth  and  firm  and  is  said  to  be 
free  from  ruts  at  all  seasons  of  the  year.  Ifot  being  properly 
embanked,  the  heavy  rains  have  in  places  washed  a  quantity  of 
the  gravel  into  the  ditches.  From  the  appearance  of  this  road 
I  would  judge  the  gravel  to  be  well  adapted  for  use  on  country 
roads  with  a  medium  or  light  traffic. 

South  of  West  Shoals,  the  Shoals,  Mt.  Pleasant  and  Lo(^ootee 
road,  eight  miles  in  length,  is  of  Huron  limestone.  About  one- 
half  of  the  road  has  the  same  limestone  as  a  top  layer,  the  other 
half  gravel  from  the  Barthel  pit. 

The  Shoals  and  Weisbach  road,  five  miles  in  length,  under  con- 
struction at  the  time  of  my  visit,  was  being  covered  with  Huron 
limestone.  The  accompanying  view  of  a  portion  of  the  com- 
pleted road  from  a  photograph  taken  by  me  tells  better  than  words 
the  quality  of  the  road.  The  rock  was  broken  by  hand  on  the 
road,  and  if  any  of  the  pieces  were  less  than  four  inches  in  diam- 
eter I  did  not  see  them.  There  was  little  grading,  no  top  dress- 
ing and  no  rolling,  yet  the  road  was  to  cost  $1,800  per  mile. 

The  Sampson  Hollow  road,  southeast  of  Shoals,  about  three  and 
a  half  miles  in  length,  is  in  part  of  limestone  covered  with  branch 
gravel  and  the  remainder  of  sandstone  with  gravel  cover.  The 
limestone  portion  is  a  fairly  good  road,  but  tliat  with  a  sandstone 
base  is  a  failure.  It  has  been  built  less  than  two  years,  and  is  al- 
ready gullied  into  ruts  along  the  wheelways.  It  will  last  but 
a  few  years  under  light  traffic,  yet  it  cost  $1,400  per  mila 

The  Huron  system,  comprising  seven  miles  north  and  northeast 
of  Shoals,  is  one  of  the  best  roads  in  the  county.  It  is  built 
wholly  of  Huron  stone,  the  upper  layer  being  of  finer  material 
and  binding  well. 

In  Mitcheltree  township  the  road  from  Trinity  Springs  north 
to  the  township  line  and  two  prongs,  aggregating  alx>ut  12  miles, 
are  of  limestone  with  a  conglomerate  gravel  top,  the  material  for 
the  latter  being  secured  from  a  ledge  about  one  and  a  half  miles 
cast  of  Trinity  Springs. 

In  neither  Brown  nor  McC^anieron  townships  are  there  any  im- 
proved roads,  or  any  building.  In  Baker  Township,  in  the  north- 
east comer  of  the  county,  the  five-mile  stretch  from  Cale  to  Moun- 
tain Springs  has  been  improved  with  Hiiron  limestone. 


Sbowlng  a  set'tiuii  ot  the  ^hu.ild  uiiil  Wolsbach 
was  broken  by  liunil  mid  tlie  plecua  were  tar 
surface  Is  very  uni^h  and  imerc 
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In  Perry  Township,  in  which  Loogootee,  the  largest  town  of  the 
county  is  located,  about  25  miles  have  been  improved.  The  roads 
running  southeast  to  Mt  Pleasant,  south  to  Whitfield'  and  north 
to  Bums  City,  in  all  about  19  miles,  have  been  gravded  with  ma- 
terial shipped  in  from  Greene  County.  They  were  not  properly 
graded  and  drained  and  when  heavy  rainfalls  came  much  of  the 
gravel  went  down  into  the  mud.  They  are  everywhere  better 
than  mud  roads,  and  in  some  places  much  better,  but  that  is  as 
much  as  can  be  said  for  them.  A  macadam  road  from  Loogootee 
to  Dover  Hill  was  being  constructed  from  Huron  limestone,  the 
material  being  napped  on  the  road. 

While  Martin  County  in  the  last  seven  years  has  made  a  good 
start  toward  the  improvement  of  her  roadways,  she  has,  in  few  in- 
stances, gotten  what  fehe  should  have  for  the  money  invested.  In- 
experience, poor  grading,  no  rolling  and  coarse  stone  have  been 
the  chief  causes  which  have  led  to  this  result.  While  the  roads 
are  far  better  than  they  were  when  improvements  began,  an  ex- 
perienced roadmaster,  who  would  have  used  strict  supervision  over 
their  construction,  would  have  doubled  the  lease  of  life  which  most 
of  them  will  possess. 


LAWRENCE  COUNTY. 

Area   in   square  miles 454 

Population  in   1900 25,729 

Miles  of  public  roads 000 

Miles  of  improved  roads .* 350 

Percentageof  roads  improved   58.3 

Miles  improved  with  gravel 275 

Miles  improved  with  crushed  stone 75 

Average  original  cost  of  gravel  roads  per  mile $1,500 

Average  original  cost  of  stone  roads  per  mile $1,900 

Total  original  cost  of  improved  roads $555,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $60 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $60 

Miles  of  gravel  road  built  in  1905 85 

Miles  of  stone  road  built  in  1905 15 

First  improved  roads  built 1895 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 665 

Authority .** Walter  G.  Owens,  County  Auditor 

Lawrence  Coimty  is  situated  in  the  south  central  part  of  the 
State,  75  miles  southwest  of  Indianapolis.     It  lies  south  of  Mon- 
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roe,  vest  of  Jackscm  and  ^Va3hiT1gton,  Qorth  of  Orange  and  eaat 
of  Martin  and  Greene  counties.  In  outline  it  is  nearly  square, 
being  22  milee  in  width  from  east  to  west  and  21  miles  in  length. 
It  is  wholly  within  the  driftless  area  of  the  State. 

The  rocks  forming  the  surface  of  the  county  represent  six 
geological  epochs.     The  Knobstone  covers  the  northern  half  of  the 
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northeastern  fourth  and  a  narrow  strip  along  the  eastern  border. 
The  Harrodsburg  limestone  forms  the  greater  part  of  the  eastern 
half,  and  where  eroded  through  by  the  streams,  has  exposed  the 
underlying  Knobstone  in  a  number  of  the  valleys.  The  famous 
Bedford  Oolitic  limestone  covers  a  narrow,  irregular  strip  just  to 
the  west  of  the  Harrodsburg.  The  Mitchell  limestone  occurs  over 
the  surface  of  a  strip  three  to  nine  miles  in  width  extending  from 
northwest  to  southeast,  just  west  of  the  center,  the  wider  portion 
being  in  the  area  south  of  White  River.  The  Huron  Group  covers 
large  areas  in  the  northwestern  and  southwestern  portions,  while 
the  Mansfield  sandstone  forms  the  surface  of  some  of  the  higher 
elevations  in  the  extreme  southwestern  comer. 

On  account  of  the  presence  of  so  many  rock  formations,  the  sur- 
face of  the  county  is  exceedingly  diversified.  The  eastern  and 
northeastern  parts  are  undulating  or  gently  rolling  plateaus 
drained  by  deep,  narrow  valleys,  the  central  region  north  of  White 
River  is  hilly,  and  the  western  and  southwestern  is  rough  and 
broken.  Each  of  these  divisions  is  covered  with  a  soil  almost 
wholly  formed  from  the  decomposition  of  underlying  rocks.  We 
consequently  find  the  soil  in  the  first  tenacious  clay  and  sand ;  of 
the  second,  a  calcareous  clay,  and  of  the  third,  principally  silice- 
ous material,  with  an  intermixture  from  both  of  the  others.  In 
that  part  of  the  coimty  underlain  by  the  oolitic  and  the  Mitchell 
limestones,  comprising  a  broad  belt  about  12  miles  wide,  passing 
centrally  from  northwest  to  southeast,  sink  holes  are  so  numerous 
as  to  form  a  striking  feature  in  the  configuration  of  the  surface. 

The  East  Fork  of  tbe  White  River,  which,  with  its  tributaries, 
drains  the  entire  county,  crosses  the  county  from  east  to  west  in 
a  very  meandering  course  a  little  south  of  the  center.  It  is  a 
broad,  clear  stream,  as  large  as  the  Wabash  at  Lafayette,  and  flow- 
ing with  a  rapid,  strong  current.  From  the  north  it  receives  In- 
dian, Salt,  Leatherwood  and  Guthrie  creeks,  while  from  the  south 
enter  Sugar,  Fishing  and  Beaver  creeks. 

Road   Materials. 

LawTence  County  is  rich  in  materials  suitable  for  the  improve- 
ment of  her  roads.  That  the  people  are  beginning  to  find  this  out 
and  to  appreciate  it  is  shown  by  the  fact  that  over  one-half  of  the 
public  roads  have  been  macadamized   or  graveled   since   1895. 


BOAD    MATEBIALS   OF   LAWRENCE    COUNTY.  915 

That  gravel  is  preferred  to  8tane  as  a  surface  covering  is  also 
shown  by  the  fact  that  275  miles  of  gravel  roads  exist,  as  against 
75  of  crushed  stona 

Harrodshurg  Limestone. — This  stone  lies  to  the  east  of  the 
oolitic,  and  comes  to  the  surface  as  the  country  rock  over  the 
greater  pai-t  of  Flinn,  Shawswick  and  Guthrie  townships,  and  also 
over  portions  of  Pleasant  Eun,  Marshall  and  Bono  toAvnships. 
Many  expo<5iures  occur  along  the  streams  and  ravines  of  the  town- 
ships mentioned.  ft  consists  mainly  of  a  series  of  strata  of 
light  drab  to  dark  blue  limestone,  some  of  which  are  composed 
very  largely  of  bryozoa,  while  others  appear,  to  bo  made  up  of 
finely  comminuted  crinoid  stems  and  shell  fragments.  Inter- 
calated with  the  lower  layers  are  thin  beds  of  shale,  which  contain 
many  gcoflcs.  The  thickness  of  the  Ilarrodsburg  formation  as  ex- 
posed rangiGS  between  27)  and  00  feet,  the  average  in  the  county  be- 
ing about  40  feet. 

Wliile  the  Ilarrodsburg  limestone  is  not  as  durable  a  road  metnl 
as  the  Mitchell,  it  is  far  superior  to  the  o<)litic  or  to  any  sandstone 
or  shale  for  that  purpose.  It  has  lK?en,  as  yet,  but  little  used  in 
the  county,  as  the  roads  within  the  areas  which  it  covers  have  beon, 
for  the  most  part,  built  of  gravel,  of  which  it  is  the  main  source. 

Oolitic  TAmosione. — This  well  knowTi  and  easily  worked  build- 
ing  stone  lias  its  ])riucipal  development  in  Lawrence  and  Monroe 
counties.  In  the  former  it  occupies  a  narrow,  tortuous  strip  just 
to  the  west  of  the  ilarrodsburg,  in  ifarshall  and  Shawswick  town- 
ships, and  also  caps  a  number  of  the  ridges  to  the  east,  northeast 
and  southeast  of  Hedford.  It  is  too  ?oft  and  easily  pulverized 
to  withstand  traffic  (m  anv  l)ut  little-trjivolod  country  roads. 

Mitchell  LiincftfoHC. — A  broad  area  af  this  excolloiit  road  metal 
stone  extends  from  n(>rthen?t  to  southwest  through  the  center  of 
the  countv.  It  forms  the  greater  ])nrt  of  the  country  rock  in 
western  Marshall,  eastern  and  southwestern  Pcrrv  and  the  greater 
part  of  Indian  Crwk  townslii])s.  South  of  White  River  it  out- 
crops over  a  broad  area  from  near  Huron  Station  on  the  west  to 
several  miles  east  of  "Mitchell,  ft  is  typically  d(n'e]o])e(l  in  tlic* 
vicinity  of  Mitchell,  in  ^^:lrion  Township,  and  from  tJint  town  it^ 
name  is  dcrivoil.  Lame  isolated  areas  also  occur  in  Shawswick 
To^vnship  around  Be^lford,  and  to  the  southeiist  of  that  city. 

As  has  been  stated,  the  ^ritchell  limestone  is  one  of  the  best 
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road  metal  stones  in  the  State.  In  Lawrence  County  its  lower 
strata  consists  of  yellow,  drab  or  gray  limestone,  while  the  upper 
portion  is  a  compact,  blue  or  gray  limestone,  with  intercalated  thin 
beds  of  shale  and  considerable  gray  diert.  In  places  it  runs  up 
to  150  or  more  feet  in  thickness. 

One  of  tbe  best  exposures  of  the  Mitchell  stone  in  Lawrence 
County  is  that  at  Rock  Ledge,  west  half  of  section  11,  one  and 
three-tenth  miles  west  of  Williams,  a  station  on  the  Southern  In- 
diana Railway.  Here  a  quarry  has  been  operated  since  1898  by 
the  railway  company,  a  large  crushing  plant  having  been  installed 
for  making  ballast  and  macadam. 

In  September,  1905,  the  quarry  exposure  was  91  feet  in  height 
Above  the  top  layers  of  the  Mitchell  stone  were  one  to  three  feet 
of  clay  and  soil  and  three  to  four  feet  of  Huron  sandstone.  Both 
have  to  be  removed  when  road  material  is  being  crushed,  but  the 
sandstone  is  left  when  the  output  is  used  for  ballast  The  layers 
of  the  Mitchell  stone  run  from  8  inches  to  12  feet  in  thickness. 
The  lower  14  feet  of  the  face  of  the  quarry  is  semi-lithographic 
in  character,  being  very  fine-grained,  and  breaking  easily  with  a 
conchoidal  fracture.  The  upper  portion  of  the  stone  is  tougher 
and  more  difficult  to  spall.  The  rock  is  mostly  gray,  shading  into 
blue  in  places,  and  showing  thin  but  irregular  seams  of  blue  clay 
between  a  number  of  the  layers.  Chert  nodules  occur  scattered 
through  the  upper  portion.  The  company  owns  30  acres  sur- 
rounding the  quarry,  over  which  the  Mitchell  stone  averages  80 
to  90  feet  in  thickness.  Average  samples  of  stone  from  this 
quarry  were  tested  at  the  Road  Testing  Laboratory  at  Washing- 
ton, D.  C,  the  results  of  the  tests  being  as  follows: 

Results  of  Tests  of  Mitchell  Limestone  fromTt/uarry  at  Rock  Ledge,  Lawrence  County. 

Specific  gravity 2.7      French  coefl[icient  of  wear.  9.7 

Weight  per  cu.  ft Ot>s.)      168      Hardness 12 

Water  absorbed  per  cu.  ft. .  (lbs.)         .7      Toughness 8 

Per  cent,  of  wear 4.1       Cementing  value — Dry. ...  34 

Wet 141 

"A  hard  rock  with  a  fair  toughness  and  resistance  to  wear,  and  an 
excellent  cementing  value.     A  good.  aU-around  road  material." — Pag(\ 

Other  excellent  exposures  of  the  Mitchell  stone  which  have 
been  worked  extensively  for  lime,  macadam  and  cement-making 
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piirpoees  occur  near  Mitchell.  The  best  known  of  these  is  on 
Rock  Lick  Creek,  northeast  quarter  of  section  24  (4  N.,  1  W.)? 
where  the  Mitchell  Lime  Company  operates  a  large  quarry  and 
plants  for  burning  lime  and  crushing  and  grinding  the  stone  for 
road-making,  ballast  and  other  purposes. 

Li  September,  1905,  the  face  of  the  quarry  was  44  feet  6  inches 
in  height.  From  above  this  5  to  7  feet  of  soil  and  clay  had  been 
removed.  The  stone  is  in  9  to  11  layers,  which  vary  in  thick- 
ness from  10  inches  to  5  feet.  The  stone  is  quite  tough  and  diffi- 
cult to  grind;  and  it  is  said  that  the  drier  it  gets  the  tougher  it 
becomes.  The  edges  of  the  macadam  made  from  it  are  roimdcd 
rather  than  sharp.  It  packs  well  and  makes  a  hard  and  durable 
surfaca  Samples  from  this  quarry  tested  at  Washington  showed 
the  following  results : 

Results  of  Tests  of  Mitvhell  lAmc^tone  from  the  'juarries  of  the  Mitchell  Lime 
ComjHiny,  on  Rock  Lick  Creek,  Lawrence  Count ij. 

Specific  gravity 2.()      Frencli  coolficient  of  wear.  8.8 

Weight  per  cii.  ft (lbs.)  102.2      Hardness 4 

Water  absorbed  i>er  cu.  ft.. (lbs.)     1.66      Toughness 0 

Per  cent,  of  wear 4.0      Cementing  value — Dry 28 

Wet 2(» 

"Above  the  average  in  hardness  for  limestone  and  about  the  average 
In  toughness  and  resistance  to  wear.  Cementing  value  fair.  Best  suited 
for  highway  and  country-road  traffic." — Pago. 

The  analysis  of  the  stone  by  the  chemist  of  the  Road  Testing 
Laboratory  showed  its  constituents  to  be  as  follows: 

Results  of  Analysis  of  MitchcU  Limestone  from  'fuarriet*  (f  the  Mitchell  Lime 

Company,  on  Ro^'k  Lick  Creek,  Ixiirrencc  County. 

Per  cent. 

Alumina  (Al,O.V)   Trace 

Iron  oxide  (F0.O3) Trace 

Ume  (CaO)  55.05 

Magnesia  (MgO)  Trace 

Insoluble  in  liydrochloric  acid 1.80 

L088  on   ignition 43.00 

Total    90.1>7 

From  near  Georgia  to  beyond  Fishing  Creek  the  Mitchell  stone 
foiins  the  top  and  upper  portion  of  the  hills  overlying  the  Bed- 
ford oolitic  limestone  which  outcrops  at  the  base  of  the  hills.     In 
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the  upland  area  around  Mitchell  there  are  large  quantities  of  chert 
fragments  scattered  through  the  reddish  brown  clay  soil,  which 
have  been  derived  from  the  decay  of  the  upper  portion  of  the  un- 
derlying Mitchell  stone.  Besides  the  larger  quarries  above  men- 
tioned, numerous  smaller  ones  are  scattered  throughout  the  Mitch- 
ell area  of  Lawrence  County,  which  are  used  locally  for  macadam, 
well  curbing,  foundations,  bridges,  etc.  Similar  quarries,  which 
will  yield  unlimited  quantities  of  excellent  road  metal,  can  be 
opened  on  the  side  of  almost  every  ravine  or  creek  bluflF  in  the  area 
mentioned. 

Huron.  Limestone, — The  Huron  group  of  rocks  form  the  sur- 
face of  the  hills  and  ridges  over  large  portions  of  the  western  third 
of  the  county.  The  limestones  of  the  group,  three  in  number,  can 
be  drawn  upon  for  large  quantities  of  road  metal,  should  necessity 
require,  which  is  not  likely  in  a  region  where  the  more  available 
and  better  Mitchell  limestone  is  so  abundant.  However,  for  most 
of  the  roads  of  Spice  Valley  Township  the  Huron  will  be  the 
cheaper  stone  to  use,  as  the  Mitchell  occurs  near  the  surface  only 
in  the  area  between  Bryantsville  and  White  River.  The  prop- 
erties and  qualities  of  the  Huron  stone  for  road  metal  have  been 
fully  discussed  on  previous  pages.* 

Gravel, — The  creek  gravels  of  eastern  Lawrence  County  have 
been  extensively  used  for  road  improvement.  As  already  noted, 
these  gravels  have  been  derived  for  the  most  part  from  the  Har- 
rodsburg  limestone  and  the  Knobstone  shales,  and  consist  largely 
of  small  geo<les,  chert  nodules  and  otlier  hard  material,  with 
enough  iron  oxide,  angular  pieces  of  limestone  and  red  clay  in- 
termingled to  cause  them  to  cement  quickly  and  firmly  under  traf- 
fic. Almost  all  the  improved  roads  north  of  White  River  and  east 
of  the  Monon  Railway  have  been  built  of  this  gravel. 

Mr.  G.  C.  Houston,  city  engineer  of  Bedford,  who  has  had  a 
wide  experience  in  superintending  the  construction  of  improved 
roads,  claims  that  the  Leatherwood  Creek  gravel  is  the  best  road 
material  in  Lawrence  County ;  that  roads  constructed  of  this  gravel 
last  longer  than  stone  roads,  are  smoother  and  less  liable  to  become 
filled  with  ruts  along  the  wheelways.  Leatherwood  Creek  and  its 
tributaries  extend  into  the  heart  of  the  Harrodsburg  limestone 

•See  p.  143. 
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area  of  the  coiiDty,  and  the  bars  of  these  streams  have  furnished 
the  material  for  the  majority  of  the  gravel  roads.  The  supply  is 
in  places  limited  at  times,  but  new  bars  are  formed  after  every 
freshet,  as  the  streams  are  fed  from  ravines  and  gullies,  down 
which  the  debris  of  the  decaying  Harrodsburg  stone  is  washed  by 
every  rainfall.  The  farmers  along  Leatherwood  Creek  get  10 
cents  a  yard  for  the  gravel  for  road  purposes.  A  sample  taken 
by  Mr.  Houston  from  a  bar  on  Leatherwood  was  evidently  below 
the  average  in  cementing  constituents  as,  when  tested  at  the  road 
laboratory  at  Washington,  D.  C,  it  showed  a  dry  cementing  value 
of  only  2,  while  its  wet  value  was  12.  Of  it  Mr.  Page  ^vrote: 
"A  gravel  of  rather  low  cementing  valua  Should  not  be  used  if 
a  higher  binding  material  is  available." 

Other  streams  along  which  the  same  character  of  gravel  occurs 
in  quantity  are  the  head  waters  of  Salt  Creek  in  the  northern  part 
of  Pleasant  Eun  Township,  and  Eack  and  Guthrie  creeks  in  Flinn 
and  Guthrie  townships.  The  gravel  usually  occurs  in  bars  in  the 
streams,  which  are  readily  available  at  low  water.  In  the  over- 
flowed bottoms  these  bars  are  often  found  covered  with  alluvial 
soil,  and  the  latter  is  stripped  to  get  at  the  gravel. 

Extensive  gravel  bars  also  occur  in  White  River,  but  they  are 
largely  compose<:l  of  limestone  and  shale  fragments  and  are  there- 
fore much  inferior  to  the  creek  gravel  for  road  purposes.  No  de^ 
posits  of  drift  gravel  occur  in  the  county. 

Ime'roved  Koads. 

From  the  statistics  given  at  the  head  of  tliis  chapter  it  will  be 
seen  that  tlic  citizens  of  Lawrence  County  are  fully  alive  to  tlie  im- 
portance of  the  <!Tavel  road  ciuestion.  To  improve  nearly  60  per 
cent  of  the  })iil)lic  roadn  of  the  county  in  ten  years  is  a  record 
of  which  tlioy  may  well  1)0  ])n)ud,  and  one  which  some  of  the  other 
counties  of  simtliern  Indiana  which  havo  abundant  road  materials 
would  do  well  to  imitate.  Moreover,  the  majority  of  the  roads 
have  been  built  under  the  supervision  of  men  of  experience  and 
the  taxpayers  have  gotten  fair  returns  for  their  money. 

With  the  excc])tion  of  one  or  two  roads  of  river  gravel  in  13ono 
Township,  all  the  roads  south  of  White  River  have  been  built  of 
Mitchell  limcstci.e.     ITorth  of  the  river,  those  west  of  the  Monon 
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ute.     The  stone  is  then  dynamited  down  and  loaded  into 
car8>  which  are  elevated  by  steam  power  to  the  level  of  the  1 
crusher.      From   this  the  broken   stone  is  elevated   and   j 
through  a  12-foot  rotary  screen  with  i/^,  l^/^  and  2^-inch 
ings.     What  does  not  pass  thi'ough  these  openings  is  returne( 
passes  through  the  smaller  crusher.     About  60  men  are  emp 
in  the  quarry  and  at  the  plant,  the  average  wage  for  common 
being  $1.40  per  day. 

The  macadam  is  dumped  from  bins  into  cars  and  sells  ; 
cents  per  ton  at  the  plant,  a  cubic  yard,  after  screening,  wei| 
about  2,400  pounds.  Large  quantities  of  the  stone  are  also  gi 
into  a  fine  powder  for  glass  making  and  fertilizer  purposes, 
the  latter  use  it  is  shipped  mainly  to  Illinois,  where  it  sen 
correct  the  acidity  of  the  soil.  This  ground  stone  brings  I 
per  ton  at  the  plant. 

In  addition  to  the  plants  mentioned,  the  Lehigh  Portlan( 
ment  Company  operates  three  Gates  crushers  at  their  quar 
haK  mile  north  of  that  of  the  Mitchell  Lime  Company.  \ 
are  Nos.  9,  7%  and  2,  respectively.  The  Mitchell  stone  is  cri 
at  this  quarry  only  for  use  in  Portland  cement  manufacture 
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Area  In  square  miles 

Population  in  1900 

Miles  of  public  roads 

Miles  of  improved  roads 

Percentage  of  roads  Improved 

Miles  improved  with  gravel 

Miles  Improved  with  crushed  stone 

Average  original  cost  of  gravel  roads  per  mile 

Average  original  cost  of  stone  roads  per  mile 

Total  original  cost  of  improved  roads %2 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old 

Miles  of  gravel  road  built  in  1905 

Miles  of  stone  road  built  in  1905 

Miles  of  gravel  road  contracted  for  1900 

MUes  of  stone  road  contracted  for  1906 

First  Improved  roads  built 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"More  than  pie 
Authority Alvin  B.  Ham,  County  A 
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ute.  The  stone  is  then  dynamited  down  and  loaded  into  tram- 
car8>  which  are  elevated  by  steam  power  to  the  level  of  the  larger 
crusher.  From  this  the  broken  stone  is  elevated  and  passes 
through  a  12-foot  rotary  screen  with  l/^,  1%  and  2V^-inch  open- 
ings. What  does  not  pass  thi'ough  these  openings  is  returned  and 
passes  through  the  smaller  crusher.  About  60  men  are  employed 
in  the  quarry  and  at  the  plant,  the  average  wage  for  common  labor 
being  $1.40  per  day. 

The  macadam  is  dumped  from  bins  into  cars  and  sells  at  50 
cents  per  ton  at  the  plant,  a  cubic  yard,  after  screening,  weighing 
about  2,400  pounds.  Large  quantities  of  the  stone  are  also  ground 
into  a  fine  powder  for  glass  making  and  fertilizer  purposes.  For 
the  latter  use  it  is  shipped  mainly  to  Illinois,  where  it  serves  to 
correct  the  acidity  of  the  soil.  This  ground  stone  brings  $1.50 
per  ton  at  the  plant. 

In  addition  to  the  plants  mentioned,  the  Lehigh  Portland  Ce- 
ment Company  operates  three  Gates  crushers  at  their  quarry,  a 
half  mile  north  of  that  of  the  Mitchell  Lime  Company.  These 
are  Nos.  9,  7V^  and  2,  respectively.  The  Mitchell  stone  is  crushed 
at  this  quarry  only  for  use  in  Portland  cement  manufacture. 


ORANGE  COUNTY. 

Area  In  square  miles 400 

Population  iu  1900 16,854 

Miles  of  public  roads 700 

Miles  of  improved  roads 168 

Percentage  of  roads  Improved 24 

Miles  improved  with  gravel 40 

Miles  improved  with  crushed  stone 128 

Average  original  cost  of  gravel  roads  per  mile $1,250 

Average  original  cost  of  stone  roads  per  mile $1,800 

Total  original  cost  of  improved  roads $280,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $30 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $50 

Miles  of  gravel  road  built  in  1905 1 

Miles  of  stone  road  built  in  1905 30 

Miles  of  gravel  road  contracted  for  1906 3 

Miles  of  stone  road  contracted  for  1906 21 

First  improved  roads  built 1897 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"More  than  pleased" 
Authority Alvln  B.  Ham,  County  Auditor 
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Orange  County  occupies  a  place  in  the  second  tier  of  counties 
north  of  the  Ohio,  about  85  miles  southwest  of  Indianapolis. 
Lawrence  County  forms  its  northern  and  Crawford  its  southern 
boundary.  Washington  and  Crawford  bound  it  on  the  east  and 
If  artin  and  Dubois  on  the  west.  The  county  is  square  in  outline, 
being  20  miles  in  length  by  20  in  breadth. 

The  Mitchell  limestone  forms  the  surface  of  the  eastern  two- 
thirds  of  the  northern  half.  The  Huron  limestones  and  sand- 
stones cover  the  southern  third  and  part  of  the  northwestern  fourth, 
while  the  Mansfield  sandstone  occurs  on  the  higher  ridges  in  the 
southwestern  and  northwestern  portions. 

The  northeastern  part  of  the  county,  embraced  in  the  Mitchell 
limestone  area,  is  comparatively  level,  but  the  topography  is  va- 
ried by  the  numerou.-?  sink  holes  and  basins  characteristic  of  that 
formation.  The  southern,  central  and  especially  the  western  parts 
of  the  county  are  very  rugged  and  broken.  High  and  steep  ridges, 
with  narrow  winding  valleys,  are  the  prevailing  surface  features. 
Mount  Arie,  near  West  Baden,  and  Burtin  Hill,  southwest  of 
French  Lick,  are  two  of  the  highest  points  in  this  region.  Two 
streams.  Lost  River  and  Patoka  Eiver,  with  their  tributaries,  drain 
the  county.  Their  general  course  is  from  east  to  west,  but  very 
meandering,  the  fonner  across  the  northern  and  the  latter  across 
the  southern  thirds. 

Road   Materials. 

The  northern  half  of  Orange  County  is  abundantly  supplied 
with  material  suitable  for  building  the  best  of  improved  roads, 
and  the  great  majority  of  Uie  mileage  of  such  roads  is  in  that 
portion  of  the  county.  Tn  the  southern  half  the  roal  material  is, 
inmost  localities,  limited  to  the  Huron  limestone,  though  in  South- 
east township  there  aro  numerous  exy)osures  of  the  Mitchell  stone. 

Mitchell  Limestone. — This  well  known  macadam  material  forms 
the  country  rwk  in  Northeast,  Orleans,  Orangeville  and  the  greater 
part  of  Paoli  luul  Stfiinper's  Creek  townsliiy)s.  On  the  higher  hills 
and  ridges  of  the  last  two  to\vnships  it  is  capped  with  Huron 
sandstone.  The  Mitchell  stone  is  easily  available  almost  every- 
where in  the  three  first  mentioned,  lying  close  to  the  surface  and 
being  exposed  in  many  ravines  and  the  bluflFs  of  all  streams. 
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The  Mitichell  stone  is  here,  as  elsewhere,  a  compact,  even-bedded, 
gray  to  blue,  fine-grained,  calcium  carbonate,  breaking  usually  with 
a  conchoidal  fracture.  The  upper  three  to  seven  feet  usually  con- 
tains numerous  chert  nodules,  which  by  decay  and  erosion  of  the 
limestone  are  often  left  as  component  parts  of  the  red  clayey  soil  or 
surface  covering.  In  thickness  the  entire  formation  ranges  be- 
tween 50  and  90  feet 

Numerous  abandoned  quarries  of  Mitchell  stone  occur  along  the 
improved  stone  roads  where  the  metal  for  their  surfacing  has  been 
obtained.  In  October,  1905,  but  three  quarries  were  being  worked 
in  the  Mitchell  stone  for  macadam  material.  Of  these,  two  were 
visited.  The  first  was  by  the  roadside  at  the  east  end  of  the  new 
steel  bridge  on  the  Monon  Railway,  one-half  mile  northeast  of 
Paoli.  Here  a  quarry  had  been  recently  opened  in  an  exposure 
of  the  Mitchell  stone  to  secure  material  for  repairing  the  Paoli 
and  Orleans  macadam  road.  The  face  of  the  quarry  was  but 
ten  feet  in  height,  with  but  eight  inches  to  a  foot  of  necessary  strip- 
ping above.  The  stone  was  in  nine  layers,  ranging  in  thickness 
from  two  inches  to  one  foot,  and  was  easily  quarried  and  broken. 
A  force  of  ten  men  were  at  work  getting  out  and  crushing  the 
stone.  About  50  cubic  yards  daily  were  produced  on  an  Indiana 
road  machine  operated  by  a  traction  engine.  Thousands  of  cubic 
yards  of  macadam  can  be  readily  obtained  at  this  point,  and  others 
in  the  near  vicinity. 

The  second  quarry  visited  was  in  the  northeast  quarter  of  sec- 
tion 27  (3  N.,  1  W.),  about  two  and  a  half  miles  northwest  of 
Orleans.  Here  in  the  side  of  a  lai^  sink  hole  a  quarry  had  been 
recently  been  opened  to  secure  macadam  for  building  two  miles  of 
stone  road,  running  north  and  south  past  the  quarry.  The  Mitch- 
ell stone  was  exposed  to  a  depth  of  12  feet,  with  but  6  or  8  inches 
of  stripping  above.  The  stone  was  much  whiter  and  a  little  softer 
than  other  exposures  of  the  Mitchell  stone  noted,  but  otherwise  ap- 
peared well  suited  for  road  construction.  The  contractor,  Mr. 
O.  P.  Turley,  was  receiving  $1.00  per  cubic  yard,  or  $1,462  per 
mile,  for  crushing  and  placing  the  stone  on  the  road.  He  paid 
$50  to  the  owner  of  the  land  for  the  stone,  with  the  privil^e  of 
hauling  over  the  land  about  100  yards  to  the  road.  He  had  just 
completed  a  contract  of  three  miles  on  the  same  terms — i.  e.,  $1.00 
per  yard  for  getting  out  and  hauling  the  stone,  he  paying  $25  per 
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mile  for  the  stone  privilege  from  the  land  owner.  For  hauling 
he  was  paying  $2.50  per  day  for  teams,  and  was  working  16  to  36 
men  in  the  quarry  and  at  crusher,  at  an  average  wage  of  $1.50. 
He  stated  that  the  Mitchell  stone  varies  much  in  toughness  and 
diflBculty  of  working.  At  the  quarry  just  opened  he  had  used 
but  76  pounds  of  dynamite  in  securing  enough  stone  for  half  a 
mile  of  road.  At  the  former  quarry  worked,  about  two  and  a  half 
miles  south,  he  used  1,000  pounds  in  securing  stone  for  the  three 
miles. 

Lying  as  it  does  so  close  to  the  surface,  the  Mitchell  stone  of- 
fers throughout  most  of  its  area  in  Orange  County  an  easily  avail- 
able and  durable  road  material ;  and  everv  road  within  the  area 
should  be  improved  in  the  near  future.      " 

Samples  were  taken  from  the  quarry  northwest  of  Orleans  and 
tested  in  the  TJ.  S.  Road  Laboratoiy  at  Washington,  the  tests  re- 
sulting as  follows : 

Results  of  Te»U  of  MitrJidl  Limestone  front  (juarnj  two  and  a  half  miles  norihncst 

of  Orleans,* 

Specific  gravity 2.5      Frencli  coefficient  of  wear.  0.1 

Weight  per  cu.  ft (lbs.)  155.9      Hardness 8 

Water  absorbed  per  cu.  ft.. (lbs.)         3      Tougliness 5 

Per  cent,  of  wear 4.4      Cementing  value — Dry. ...  11 

Wet 37 

"A  bard  and  fairly  tough  limestone,  with  average  resistance  to  wear, 
and  fairly  good  cementing  value.  Best  suited  for  light  highway  and 
country-road  traffic." — Page. 

An  analysis  of  the  same  st/>ne  showed  its  chemical  composition 
to  be  as  follows : 


Analysis  of  MiU'heU  fjime.stone  from  ^innrry  tiro  aud  a  hnlf  miles  northnrst  of 

(h'lcans. 

Per  cent. 

Alumina   (Al^O,)    75 

Iron  oxide  (Fe^O,)  Trace 

Lime  (CaO)  56.00 

Biagncsia  (MgO)    Trace 

Insoluble  in  hydrochloric  acid 40 

Loss  on  Ignition   43.23 

Total    100.38 


•For  standard  of  eoinpnrisun  see  p.  79. 
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Huron  Limestones. — The  Huron  limestones  offer  an  abundance 
of  material  for  road  construction  in  western  and  southern  Orange 
County.  Their  general  character  and  fitness  for  such  purpose 
has  already  been  mentioned.*  One  or  more  of  the  three  Huron 
limestones  are  exposed  in  almost  every  ravine  or  creek  bluff  in 
Northwest,  French  Lick,  Jackson,  Greenfield  and  Southeast  town- 
ships, and  in  the  south  halves  of  Paoli  and  Stamper's  Creek,  and 
the  west  half  of  Orangeville  townships. 

The  only  worked  quarry  visited  was  on  the  farm  of  Lee  Hen- 
son,  one  and  a  fourth  miles  east  of  French  Lick,  where  macadam 
stone  was  being  secured  for  improving  three  and  a  half  miles 
of  the  French  Lick  and  Paoli  road.  At  the  quarry,  which  was 
near  the  crest  of  a  ridge  in  the  northeast  quarter  of  section  2(1 
N.,  2  W.),  the  hard,  blue,  semi-crystalline  middle  Huron  stone 
was  opened  to  a  thickness  of  14  feet.  It  was  in  seven  layers, 
ranging  from  9  inches  to  6  feet  in  thickness,  with  a  surface  strip- 
ping of  one  to  two  and  a  half  feet.  This  stripping  was  mostly 
soil  and  clay,  though  remains  of  a  thin  layer  of  sandstone  oc- 
curred in  places.  The  limestone  was  readily  quarried,  breaking 
freely  with  a  hammer.  The  land  owner  was  paid  $25  per  uile 
of  road  for  the  stone  used.  A  National  jaw-crusher,  with  eight- 
foot  revolving  screen  and  Ingersoll  steam  drill,  were  used. 

Where  the  Huron  stone  is  broken  to  the  proper  fineness,  it 
seems  to  pack  well,  though  no  steam  roller  was  being  used  on 
the  roads  in  course  of  construction.  The  contractors — Smith 
Bros,  of  French  Lick — ^had  just  completed  three  and  a  half  miles 
to  the  south  of  that  town,  in  which  the  same  limestone  was  used. 

Oravel. — In  the  northeastern  part  of  Orange  County,  notably 
along  Lost  River  and  its  tributaries  in  Orleans  and  Northeast 
townships,  occurs  a  creek  gravel  which  has  been  used  extensively  in 
road  building.  It  is  composed  largely  of  chert  nodules  from  the 
upper  portion  of  the  Mitchell  stone,  and  small  geodes  from  the 
Harrodsburg  limestone  to  the  east,  combined  with  enough  red  clay 
and  particles  of  iron  carbonate  to  cause  it  to  pack  firmly  and  make 
a  road  surface  equal  in  smoothness  and  durability  to  that  of  any 
gravel  road  which  has  come  to  the  writer's  notice  in  the  State.  A 
sample  of  this  gravel  was  secured  from  a  bar  of  Lost  River  on 

*See  p.  143  of  this  report. 
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tlie  land  of  Cyrus  Finley,  just  above  the  Finley  ford,  three  and  a 
half  miles  southeast  of  Orleans,  and  tested  at  Washington,  the  re- 
sults  of  the  test  showing  its  dry  grinding  cementing  value  to  be 
19,  as  against  82  for  the  average  of  59  samples  of  gravel  pre- 
viously tested  at  the  laboratory,  and  its  grinding  value  68.  Of  it 
Mr.  Page  wrote  as  follows:  "A  gravel  with  good  cementing 
value;  will  do  well  for  gravel  roads  or  as  a  binder."  About  40 
miles  of  roads  have  been  improved  from  the  bars  of  Lost  River 
and  new  bars  are  constantlv  forming  each  vear.  The  stream 
gravel  in  the  southern  part  of  the  county,  as  well  as  that  about 
French  Lick,  in  the  northwestern  portion,  is  of  no  value  for  roads, 
as  it  is  largely  comp.^sed  of  fragments  of  the  Huron  and  Mans- 
field sandstones,  which  quickly  grind  into  dust. 

Improvkd    Roads. 

The  majority  of  the  108  miles  of  improved  roads  of  Orange 
County  have  been  well  constnictcd  of  good  material,  and  are  prov- 
ing an  investment  with  which  the  farmer  are  "more  tlian 
pleased."  The  first  improved  road  in  the  county  was  the  old  New 
Albany  and  Paoli  turnpike,  finished  by  the  State  in  1839,*  and 
later  turned  over  to  a  ])rivate  corporation,  which  operated  it  as  a 
toll  road  until  1897,  when  the  eleven  miles  of  it  in  Orange  County 
were  purchased  for  $1,000  per  mile  and  made  free.  It  was  ma- 
cadamized mostly  with  Mitchell  limestone  secured  from  alongside 
its  course  and  napped  by  hand  on  the  road.  The  fii*st  free  im- 
proved road  constructed  under  the  present  law  was  the  Orleans  and 
Paoli  pike,  built  in  1897  on  the  same  plan,  the  road  metal  being 
placed  in  three  layers  and  all  broken  by  hand.  The  first  layer, 
four  inches  thick,  was  composed  of  stone  four  or  five  inches  in 
size.  The  second  layer,  throe  inclies  thick,  was  of  stone  three 
inches  in  size,  and  tlie  top  layer,  three  inches  thick,  of  finer  stone. 
The  road  was  ten  feet  wide,  and  on  level  ground  is  yet  in  good 
condition,  but  tl)o  drainage  on  tlie  inclines  was  not  sufficient,  the 
ditches  being  too  shallow,  and  in  such  ])laces  the  road  has  been 
badly  washed  each  year.  A  heavy  rainfall  in  September,  1905. 
in  many  places  Avashcd  great  gullies  tlirough  the  center  of  the  road 
and  exposed  in  others  the  large  stone  at  the  bottom.     The  citi- 


*8ee  p.  33  of  this  report. 
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zens  profited  by  experience,  and  all  stone  roads  are  now  being  built 
with  better  grades,  better  drainage  and  with  stone  crushed  by  ma- 
chinery. .  The  grades  are  built  14  to  16  feet  in  width,  with  the 
macadam  10  feet  wide  and  well  embanked  on  each  side. 

When  the  first  elections  for  improved  roads  were  held  in  the 
county  there  was  strong  opposition,  the  farmers  having  exagger- 
ated ideas  of  their  cost,  and  the  elections  were  carried  by  a  bare 
majority.  Now  from  65  to  85  per  cent,  of  the  total  vote  is  cast 
in  favor  of  road  improvement. 

In  Southeast  Township  there  is  not  yet  a  mile  of  improved  road, 
but  a  contract  has  been  let  for  improving  the  Paoli  and  Leaven- 
worth ro«d  with  stone  in  1906.  North  of  Valeen  the  road  runs 
along  a  narrow  ridge  and  stone  can  be  gotten  from  the  slope  on 
either  sida 

In  Greenfield  Township  there  is  not  a  mile  of  improved  road, 
and  none  under  consideration,  though  Huron  limestone  is  abun- 
dant In  Jackson  Township  the  contract  is  let  for  improving  the 
French  Lick  and  Newton  Stewart  road  with  Huron  limestone  as 
far  as  the  4  per  cent  levy  will  permit. 

In  French  Lick  Township  seven  miles  were  improved  with  Hu- 
ron stone  in  1905,  Smith  Bros.,  the  contractors,  building  three  and 
a  half  miles  of  the  Unionville  road  for  $1,920  per  mile  and  three 
and  a  half  miles  of  the  French  Lick  and  Paoli  road  for  $1,980 
per  mile.  Two  layers  of  three-inch  stone,  each  three  inches  thick, 
were  covered  with  a  top  layer,  also  three  inches  thick,  of  one-incli 
stone.  All  the  principal  roads  radiating  from  French  Lick  and 
West  Baden  are  now  improved  with  stone. 

In  Paoli  Township  there  are  eleven  pike  roads  constructed  of 
Mitchell  stone  either  leading  into  Paoli  or  connecting  with  one 
another  just  outside  the  town.  The  Orleans  and  Paoli  road,  the 
first  built,  is  one  of  the  poorest  in  the  county. 

In  Stamper's  Creek  Township  the  road  east  and  west  through 
Millersburg  to  the  Washington  County  line  is  of  stone,  and  one 
other  is  building  south  of  Millersburg. 

Tlie  roads  of  Northeast  Township  are  all  of  tlie  crock  gravel  of 
Lost  River  and  excellent  in  character.  In  manv  instances  the 
gravel  was  hauled  three  to  five  miles  over  Mitchell  stone,  but  as 
the  stone  lies  deep,  with  heavy  stripping,  the  gravel  was  consid- 
ered the  cheaper, 
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In  Orleans  Township  most  all  roads  are  improved,  40  per  cent, 
with  gravel  and  60  per  cent  with  stone.  On  t\vo  or  three  of  the 
roads  the  base  of  the  surface  is  of  stone  and  the  top  dressing  of 
creek  gravel,  a  combination  which  seems  successful.  The  Orleans 
and  Livonia  all-gravel  road  is  one  of  the  best  in  the  State,  tlie  sur- 
face very  smooth,  well  packed,  a  brownish  yellow  in  color,  with 
little  dust  in  dry  and  no  mud  in  rainy  season.  Some  of  these 
gravel  roads,  for  example  the  Lancaster  and  Valeen  roads,  are  six 
years  old  and  have  required  little  if  any  repairing.  These  roads 
are,  however,  mostly  on  level  land,  and  might  not  prove  so  smooth 
and  durable  were  they  in  the  broken  region  to  the  west  or  south. 
The  two  miles  of  stone  road  built  in  1905,  west  of  Orleans,  cost 
$1,700  per  mile.  Neither  the  grade  or  drainage  is  all  that  it 
should  be,  and  no  roller  was  used  in  compacting  the  stone.  Other- 
wise it  was  very  well  constructed. 

In  the  northern  part  of  Orangeville  Township  one  and  three- 
quarter  miles  of  stone  road  was  being  constructed  in  October  at 
a  cost  of  $1,250  per  mile.  The  stone  was  all  of  one  size,  the 
surface  to  be  nine  inches  thick  and  nine  feet  wide.  The  estimate 
had  been  placed  too  low  and  the  contractor  threw  up  his  job,  it 
being  afterward  finished  by  the  residents  along  the  line.  Four 
miles  of  the  Orleans  and  Orangeville  road  was  built  for  $1,350  a 
mile,  the  basal  stone  being  four  inches  in  size  and  the  top  layer  one 
and  a  half  inches. 

In  Northwest  Township  the  West  Baden  and  Huron  road,  run- 
ning north  and  south  across  the  township,  is  of  cnishod  stone. 

Mr.  O.  P.  Turley,  the  contractor  above  mentioned  as  crushing 
stone  for  a  road  in  Orletins  Township,  has  an  excellent  portiiblo 
outfit  for  producing  macadam.  He  kindly  gave  nie  the  cost  of  the 
same  as  follows: 

No.  4  Austin  jaw-cnisber.  includinj^  rota^-  sm-on  niul  oh'vator .^IKK) 

IngersoU  steam  driU 300 

16  H.  P.  Huber  traction  iMi^ino 1,750 

The  engine  runs  both  crusher  and  drill.  The  former  has  a  ca- 
pacity of  200  yards  of  macadam  daily,  but  only  from  125  to  135 
yards  were  being  produced.  The  screen  is  eight  feet  long,  with 
one  and  a  half  to  two  and  a  half-inch  oi^enings,  each  sized  open- 
ing being  over  a  se])arate  bin.     To  the  prices  al)Ove  given  the 

freight  must  be  added. 
69— Geoioff. 
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All  in  all,  Orange  County  is  to  be  congratulated  on  the  excel- 
lent beginning  she  has  made  in  solving  the  good  roads  problem. 
If  in  the  future  a  little  more  care  be  given  to  grading  and  drain- 
age and  a  heavy  steam  roller  be  used  on  each  layer  of  stone  or 
gravel,  the  roads  will  be  so  much  the  better  and  more  lasting.  It 
is  to  be  hoped  that  the  good  work  vrill  continue  until  every  road 
of  any  importance  in  the  county  will  be  permanently  improved. 

WASHINGTO:sr  COUNTY. 

Area  in  square  miles 523 

Population  in  1900 19,409 

Miles  of  public  roads 1,500 

Miles  of  improved  roads 113* 

Percentage  of  roads  improved 7.5 

Miles  improved  with  gravel 8 

Miles  improved  witli  crushed  stone 105 

Average  original  cost  of  gravel  road  per  mile $900 

Average  original  cost  of  stone  road  per  mile $2,000 

Total  original  cost  of  improved  roads $183,200** 

Annual  cost  of  repairs  on  gravel  roads  5  years  old $50 

Annual  cost  of  repairs  on  stone  roads  5  years  old $100 

Miles  of  stone  road  built  in  1905 20 

Miles  of  gravel  road  contracted  for  1900 2 

Miles  of  stone  road  contracted  for  1906 5 

First  improved  roads  built 1895 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 88 

Satisfaction  of  farmers  with  Investment  in  improved  roads — 

"The  majority  are  well  satisfied" 
Authority .Tno.  C.  Prow,  Civil  Engineer 


•Inchidinp  olpht  nillos  of  tho  old  Now  Albany  nnd  Vlncoiiiios  tiirnpiko  ownod  by 
private  cori>oratIon  and  operated  as  a  toll  road. 
••Not  including  cost  of  eight  miles  of  toll  road. 

Washinjrton  County  lies  near  the  center  of  the  southern  third 
of  the  State.  It  is  separated  from  Lawrence  and  Jackson  Coun- 
ties on  the  north  by  the  East  Fork  of  White  River,  and  its  largest 
tributary,  the  Muscatatuck  River.  On  the  east  it  is  bounded  by 
Scott  and  Clark,  on  the  south  by  Floyd,  Harrison  and  Crawford, 
and  on  the  west  by  Orange  and  Lawrence  counties.  The  county 
is  one  of  the  larger  ones  of  the  State,  being  25  miles  in  extreme 
width  from  north  to  south  and  25  miles  in  greatest  length  from 
east  to  west. 

The  rocks  of  four  geological  epochs  of  the  Lower  Carboniferous 
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Period  form  its  surface.  These  are  the  Knobstone,  covering  the 
greater  part  of  the  northern  fourth  and  eastern  third  of  the  county ; 
the  Harrodsburg  limestone,  occurring  on  the  higher  hills  and 
ridges  east  and  north  of  the  center ;  the  Bedford  Oolitic  limestone, 
occupying  narrow,  tortuous  areas  in  the  central  third  and  north- 
western fourth,  and  the  Mitchell  limestone,  covering  the  greater 
part  of  the  western  third.  A  few  outliers  of  the  Huron  Group 
also  occur  in  the  southwestern  portion. 

From  the  vicinity  of  Salem  westward  to  the  county  line,  es- 
pecially along  the  line  of  the  Monon  Railway,  the  surface  of  the 
county  is  generally  level,  or  nearly  so.  This  area  comprises  the 
better  agricultural  portion.  The  northern  and  eastern  parts  of 
the  county  are  broken  and  rough.  Going  westward  or  southward 
from  the  Muscatatuck  Eiver,  the  upper  part  of  the  Knobstone  is 
approached.  This  has  a  large  proportion  of  sandstone  and  is 
capped  by  the  hard  limestones  of  the  Harrodsburg  Epoch.  These 
withstand  erosion  much  better  than  the  lower  members  of  the 
Knobstone,  and  give  rise  to  a  belt  of  country  of  extremely  broken 
character.  The  hard,  overlying  limestones  tend  to  form  a  high 
plateau  sloping  to  the  west  with  the  dio  of  the  rocks.  The  east- 
ward and  northward  flowing  streams  have  eaten  tlirough  this  over- 
lying crust,  where  it  is  tliinning  out  along  its  edge,  and  once 
through  that  and  the  hard  sandstone  in  the  upper  part  of  the  Knob- 
'stone  formation,  th(^y  have  cut  rapidly  through  the  soft  underlying 
shales  nearly  to  the  base  level  of  the  region  to  the  east.  The  result 
is  a  series  of  vnllcvs  from  2^0  to  oOO  feet  deep  and  from  one  to 
five  miles  h>ng,  separated  by  narrow  divides.  The  divides  tend 
to  be  flat-toiJped.  evidently  being  uneroded  prolongaticms  of  the 
plateau.  As  they  extend  out  from  the  plateau  they  tend  to  be- 
come narrower  and  to  have  low  saddles  cut  in  the  crest,  and  iinallv 
the  ridge  ends  j)hru]>tly,  making  a  l)old  headland,  to  \vhich  the 
name  "knob*'  has  been  given.  The  central  and  southern  parts  of 
the  county  are  in  numy  loenlities  considerably  broken,  but  the 
land  is  not  so  rough  as  much  of  the  north  and  east. 

The  cre<>ks  of  the  northern  part  of  the  county  flow  a  northerly 
course,  with  a  slight  trend  to  the  west,  and  empty  their  waters  into 
the  East  Fork  of  White  River  or  the  AFusciit^atuck.  ?f amed  in  or- 
der from  the  west,  they  are  Clifty,  Twin,  Rush,  RuflFalo,  Delaney 
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and  Elk  creeks.  All  of  the  eastern  and  southern  portions  of  the 
county  are  drained  by  Blue  River  or  some  of  its  many  branches, 
its  principal  tributaries  in  the  county  being  the  North,  Middle  and 
South  Porks.  These  unite  near  Fredericksburg,  close  to  the  south 
county  line. 

The  transportation  facilities  of  the  county  are  poor,  the  C,  I. 
&  L.  (Monon)  being  the  only  railway  within  its  bounds:  This 
crosses  the  county  in  a  northwest-southeast  direoition,  passing 
through  Salem,  the  county  seat. 

Road  Matebials. 

Washington  County  is  rich  in  materials  suitable  for  the  per- 
manent improvement  of  her  roads,  but  it  is  only  within  the  past 
few  years  that  her  citizens  have  been  awakened  to  the  value  of 
good  roads,  and  have  begun  to  utilize  the  materials  which  nature 
has  so  bounteously  bestowed  upon  them. 

Harrodsburg  Limestone. — As  already  noted,  this  limestone 
forms  the  country  rock  of  extensive  areas  north  and  east  of  Sa- 
lem, the  county  seat.  The  portions  of  townships  embracing  these 
areas  are  the  southwestern  comer  of  Gibson,  the  greater  part  of 
Franklin,  the  northwestern  comer  of  Polk,  the  eastern  third  of 
Jackson  and  Pierce  and  the  eastern  half  of  Washington.  There 
are  also  numerous  exposures  in  the  ravines  and  on  the  slopes  of 
the  ridges  in  western  Monroe,  central  Jefferson  and  northern 
Brown. 

For  the  most  part,  the  Harrodsburg  Group  consists  of  a  series 
of  limestones,  with  thin  beds  of  shale,  and  with  sandy  limestones 
in  place  just  at  the  bottom,  where  it  meets  the  Knobstone.  In 
places  the  top  layers  are  full  of  bryozoa.  Geodes  are  usually  very 
abundant  in  the  lower  strata  and  range  from  two  feet  in  diameter 
down  to  a  pea  in  size.  The  thickness  of  the  series  runs  from  35 
to  90  feet,  averaging  about  65  in  the  county.  The  following  sec- 
tion of  the  face  of  the  quarry  below  the  cemetery  just  west  of  Sa- 
lem, as  given  by  Dr.  Ashley,*  may  be  taken  as  fairly  represent- 
ing the  stratigraphy  of  the  Harrodsburg  in  the  county.  This 
quarry  has  been  extensively  worked  for  railway  ballast. 

•27th  Ann.  Rep.  Ind.  Dept.  Geol.  and  Nnt.  Res.,  1902,  p.  86. 
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Section  of  gvwry  just  west  of  Salem, 

Feet.        Inches, 

1.  Soil,  red   2  to  3 

2.  Bedford  oolitic  limestone 5 

Harrodsburg. 

3.  Light  drab  limestone,  with  crow-feet 5 

4.  Yellow  to  light  drab  limestone,  with  crow-feet 6 

5.  Light  to  dark  blue  limestone,  crow-feet,  fosslliferous, 

bryozoa  common,  top  layer  crinoldal,  numerous 

cavities  with  calclte  crystals 0 

0.  Gray,  fine-grained  limestone,  composed  largely  of 
finely  comminuted  crlnold  stems  and  shell  frag- 
ments     (» 

7.  Soft,  blue  shale 0-6 

8.  Gray  to  drab  limestone,  similar  to  No.  G 3 

9.  Shale  like  No.  7,  only  more  persistent G 

10.     Limestone,  like  Nos.  6  and  8 4 

U.    Blue  shale 1     to      G 

12.     Blue,  shaly  limestone,  full  of  goedes 2  Of 

The  upper  layers,  Xos.  3,  4  and  5,  are  quite  hard  and  well  suited 
for  macadam  stone.*  Small  quarries  have  been  opened  in  the 
Harrodsburg  stone  at  many  points  over  the  area  of  its  outcrop  for 
securing  material  for  building  or  repairing  the  roads. 

Mitchell  Limestone. — This  well  known  stone  comprises  the 
country  rock  over  the  greater  part  of  the  western  half  of  Wash- 
ington County  and  offers  an  abundance  of  the  best  of  road  mate- 
rial. The  townships,  or  portions  thereof,  which  the  Mitchell  stone 
cavers  are,  roughly  speaking,  as  follows:  The  south  half  of 
Brown,  the  southern  third  of  JeflFerson,  the  western  half  of  Wash- 
ington, all  of  Vernon,  Madison,  Howard  and  Posey;  the  western 
half  of  Pierce  and  the  western  half  and  southeastern  fourth  of 
Jackson.  Wherever  the  streams  have  eroded  their  way  down 
through  the  overlying  soil  or  surface  of  this  area,  exposures  of 
the  Mitchell  stone  appear.  Tlie  general  character  of  this  stone 
and  its  fitness  for  road-making  have  been  fully  discussed  on  pre^ 
vious  pages.f  Suffice  it  to  say  that  no  better  macadam  material  oc- 
curs in  Indiana  than  it  oflFers,  and  the  greater  proportion  of  the 
mileage  of  improved  roads  in  the  county  have  been  built  of  it. 

Of  the  20  miles  so  built  in  1005,  the  Orleans  road,  running 
northwest  from  Salem,  had  just  been  completed  at  the  time  of 
my  visit.     The  quarry  from  which  most  of  the  stone  was  obtained 

''For  renults  of  testH  of  Harroilsburg  limestone  for  road  purI>o!^e8  see  pp.  140, 15^). 
tSee  pp.  142, 15i). 
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is  located  on  a  branch  of  Highland  Creek,  a  short  distance  west 
of  the  Monon  Railway  and  about  two  miles  northwest  of  Salem, 
northwest  quarter  of  section  13  (2  N.,  3  E.).  Here  the  follow- 
ing section  was  exposed : 

Section  of  quarry  two  miles  northwest  of  Salem. 

Feet.        IneKee. 

1.  Sou  2 

2.  Soft,  blue  to  gray  shale 2  6 

3.  Hard,  light  blue  to  gray  Mitchell  limestone 12 

4.  Softer,  dark  colored  limestone 5 

5.  06Utlc  stone  5 


•  • 


The  upper  stone,  No.  3,  is  well  suited  for  macadam,  but  the 
next  lower  layer,  No.  4,  is  too  soft  and  contains  too  high  a  per- 
centage of  iron  oxide  for  road  purposes.  The  bottom  layer,  No.  5, 
should  also  be  condemned  on  account  of  its  softness.  Too  high  a 
percentage  of  these  layers  had  been  used  in  places  on  the  road  and 
as  a  result  water  was  standing  in  a  number  of  places  in  the  wheel- 
ways.  If  less  than  10  per  cent,  of  these  two  layers  be  mixed  in- 
timately with  the  harder  material — No.  3 — they  will  cement  read- 
ily and  make  a  lasting  roadway. 

One  mile  to  the  northeast,  on  the  Bayne  land,  northwest  quarter 
of  section  7  (2  N.,  4  E.),  is  another  quarry  opened  in  an  outcrop 
of  the  Mitchell  stone,  from  which  much  of  the  material  for  the 
Cox's  Ferry  and  Highland  road  has  been  obtained.  The  stone 
used  is  in  two  layers,  a  light  gray,  softer  upper  course  six  feet 
thick  and  a  darker  blue,  hard,  fine-grained  stone,  12  feet  thick. 
These  had  been  mixed  in  the  proportion  in  which  they  occur  and 
made  a  good  roadway. 

A  new  quarry  in  the  Mitchell  stone  was  just  being  opened  on 
the  land  of  Charles  Cauble,  northwest  quarter  of  section  6(2  N., 
4  E.),  where  the  material  for  the  Sparks  Ferry  road  is  to  be  ob- 
tained. The  exposure  on  the  hillside  showed  a  hard  gray  stone, 
which  will  doubtless  serve  well  as  macadam.  If  care  be  taken 
to  reject  all  layers  which  have  a  clayey,  shale-like  appearance,  or 
which  approach  the  oolitic  in  softness  and  structure,  the  Mitchell 
stone  can  be  depended  upon  to  furnish  the  best  of  material  for 
macadam. 

Oravel. — The  creek  gravels  of  northeastern  Washington  County 
have  been  used  on  a  number  of  the  roads  and  have  proven  durable 
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and  excellent  in  cementing  qualities.  The  gravels  from  the  Har- 
rodshurg  limestone  areas,  composed  as  they  are  largely  of  small, 
very  hard  geodes  and  pieces  of  flint,  make  a  smooth,  firm  roadway. 
The  Canton-Salem  and  the  Seaba  roads  furnish  examples  where 
this  gravel  has  been  used  in  working  out  the  taxes.  They  run 
through  one  of  the  finest  farming  districts  of  the  county  and  are 
in  good  condition  for  the  greater  part  of  the  year.  Many  of  the 
small  geodes  are  seen  along  the  roadside  wherever  the  Harrods- 
burg  stone  forms  the  surface,  and  each  season  the  bars  on  all 
the  streams  in  this  area  are  replenished,  furnishing  a  never-failing 
supply  of  the  best  of  gravels  for  road  improvement. 

In  Gibson  and  the  greater  part,  of  Monroe,  Franklin  and  Polk 
townships  the  creek  gravel  from  the  decomposing  iron  carbonate 
or  siderite  nodules  of  the  Knobstone  furnishes  a  source  of  excellent 
road  material  which  has  been  utilized  to  some  extent*  On  the 
Little  York  and  Salem  road,  11  feet  wide,  1,800  cubic  yards  were 
used  to  the  mile.  This  road  is  six  years  old  and  has  requinxl  vcrv 
little  repairing.  The  same  can  be  said  of  the  Lesterville  and  Lit- 
the  York  road.  This  gravel  occurs  abundantly  on  Elk  Creek  and 
its  tributary.  Price's  Mill  Branch,  especially  in  those  parts  of  their 
coiirses  which  run  through  the  knobs  or  hills.  When  first  use<l 
for  road  construction  it  sold  at  3  cents  per  yard,  but  the  farmer^ 
now  ask  5  cents. 

A  new  road  two  and  an  eighth  miles  long,  to  be  built  in  1906, 
will  extend  from  the  south  edge  of  section  35  (4  N.,  5  E.),  north 
to  Tatlock's  ferry  across  the  Muscatatuck  River.  The  gravel  will 
be  gotten  from  Robinson's  branch  to  the  west  of  section  32,  as  tlie 
lower  course  of  Elk  Creek  is  tlirouirh  a  flat  area  where  there  is 
but  little  gravel.  The  engineer's  estimate  of  the  cost  of  the  roatl 
is  $1,600  per  mile. 

The  tribntjiries  of  the  Middle  and  Mutton  forks  of  Blue  River 
in  Franklin  and  Polk  ttnvnships  have  cut  tlmnioh  the  overlying 
Harrodsburg  linicstnnc,  deep  into  the  Knobstone  and  large  quan- 
tities of  crock  cravel  occur  on  the  bars,  wliioli  is  derivc<l  from 
both  fonnations,  iind  is  tli('refoi*e  excellent  in  quality. 

The  rivv^r  gi-avel  of  the  ^Inscatatuck  has  been  used  to  some 
extent  on  the  roads  of  Washington  and  Jackson  counties,  but  is 

^See  p.  128  for  an  account  of  the  character  and  quality  of  this  Knobttone  gravel. 
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inferior  to  that  of  the  creeks,  as  it  is,  in  general,  too  fine,  and  does 
not  pack  well. 

On  the  crest  of  a  high  hill  or  knob  in  section  30  (4  N.,  4  E.), 
Monroe  Township,  300  or  more  feet  above  the  Muscatatuck  Eiver, 
is  a  deposit  of  gravel  covering  about  30  acres  which  has  been  used 
extensively  for  top  dressing  the  roeds  of  the  township,  especially 
the  Millport  and  Salem  road,  which  passes  close  by  the  pit.  The 
gravel  is  composed  mostly  of  chocolate  colored  chert,  pieces  of 
quartzite,  and  brown  and  yellow  hard  sandstone.  In  size  the 
pebbles  range  from  3  inches  down.  There  is  much  oxide  of  iron 
intermingled  which  causes  the  gravel  to  cement  very  closely  and 
firmly,  thus  making  a  road  surface  which  does  not  wear  into 
ruts  and  which  is  free  from  dust  at  all  seasons.  The  pit 
has  been  opened  to  a  depth  of  30  feet  and  the  deposit  is  known 
to  be  20  feet  deeper.  The  gravel  sells  at  5  cents  per  cubic  yard 
and  is  esteemed  so  highly  as  a  surfacing  material  that  ifc  is 
hauled  several  miles  across  the  Muscatatuck  River  into  Jackson 
County. 

Improved  Roads. 

While  the  mileage  of  improved  roads  in  Washington  County  is 
not  large,  those  which  have  been  built  are,  for  the  most  part,  well 
constructed.  With  snch  a  b^inning  there  is  little  doubt  but  that 
those  of  the  future  will  be  even  better. 

The  first  macadamized  road  in  the  county  was  the  old  New  Al- 
bany and  Vinceimes  turnpike,  built  between  1836  and  1839  by 
the  State,*  It  enters  the  county  near  the  southeastern  corner  of 
Posey  Township,  southwest  quarter  of  section  14  (1  S.,  3  E.), 
and  passing  through  Fredericksburg  and  Hardinsburg  in  a  north- 
westerly direction,  enters  Orange  County  from  the  southwestern 
comer  of  Madison  Township,  southwest  quarter  of  section  33 
(1  N.,  2  E.).  There  is,  therefore,  a  little  more  than  8  miles 
within  Washington  County.  This  is  owned  by  a  corporation 
known  as  the  New  Albany  and  Vincennes  Plank  Road  Co.,  and 
is  operated  as  a  toll  road.  Prof.  W.  W.  Borden  informs  me 
that  there  is  a  stretch  of  about  l/>  mile  of  this  road  in  Floyd 
County  which,  as  an  experiment,  was  improved  with  the  Knob- 
stone  creek  jGravel  instead  of  stone.     The  gravel  was  placed  on 


"^Sce  p.  32  of  this  report. 
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the  poad  18  inches  thick  for  its  full  width;  and,  though  heavily 
traveled  for  nearly  70  years  with  little  repair,  it  is  still  a  good 
piece  of  roadway. 

Between  1837  and  1839,  the  Xew  Albany  and  Salein  pike  was 
alflo  graded  as  far  as  Salem  and,  in  part,  bridged  by  the  Stata* 
The  grade  was  afterward  turned  over  to  the  New  Albany  and 
Salem  Railway,  now  the  main  line  of  the  C,  I.  &  L.  (Monon), 
which  utilized  it  to  within  12  miles  of  Salem  as  a  part  of  their 
roadbed.  This  12  miles  was  kept  up  by  the  county  and  was 
finally  improved  under  the  free  gravel  road  law. 

The  Millport  and  Salem  road,  extending  from  Salem  northward 
a  distance  of  1 3  miles  through  Washington  and  Monroe  townships 
to  Millport  on  the  Muscatatuck  River,  was  the  first  free  pike  road 
in  the  county.  At  one  time  it  was  a  plank  road,  built  and  operated 
by  W.  C.  DePauw,  who  had  extensive  lumber  interests  at  Mill- 
port It  was  improved  with  stone  in  1895  and  '90,  the  bottom 
layer,  5  inches  in  thickness,  being  napped  on  the  road  to  a  5-inch 
size.  On  the  middle  portion  this  was  covered  with  creek  gravel 
and  on  the  northern  end  with  gravel  from  the  pit  near  Millport 
to  a  dei)tli  of  3  inches.  On  the  south  end  the  top  dressing  was 
of  limestone  less  than  2  inches  in  size.  As  the  improved  portion 
is  15  feet  wide,  teams  can  easily  pass  and  wagons  travel  over  all 
parts  of  tlie  roadway,  so  that  tho  surface  is  kept  even,  there  being 
no  wheelway  rub^,  as  on  a  narrow  road,  where  the  wheels  travel 
all  the  time  in  the  same  track.  On  account  of  the  large  sized  stone 
used  in  tho  l>ottoHi  layer,  which  often,  especially  on  the  slopes, 
work  to  the  surface,  the  road  is  quite  rough  in  places,  but  nowhere 
becomes  muddy  or  much  cut  into  gullies. 

In  Gibson  Townshi]),  in  the  northca.stern  corner  of  the  county, 
there  are  T*'^  miles  of  ruad  improved  with  Kn<)l)stone  gravel  from 
Elk  Creek  and  its  tributaries.  This  cost  from  $800  to  $1,400  per 
mile,  depending  upon  the  distance  from  the  ta'avel  supply.  The 
roads  avernp:e  11  feet  in  width,  the  gravel  l>eing  placed  12 
inchecs  thick  in  tlie  center  ari'l  8  inches  on  the  sides.  Thcs<^  roads 
were  ccaistriictcd  for  a  low  j)rice  but  are  smooth  and  seemingly 
durable  nndcr  tlie  traliic  to  which  thov  are  subjected. 

In  Monroe  Township  tho  Millport  road,  already  mentioned,  is 
the  only  one  im] proved.     In  Jefferson  Township,  the  Rush  Creek 

'See  p.  30  of  thiii  report. 
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Valley  and  Sparks  Ferry  roads  are  improved  with  Mitchell  lime- 
stone. On  the  Rush  Creek  road  the  large  bottom  stone  has  worked 
to  the  surface  in  many  places  and  on  a  portion,  seen  by  the  writer 
during  a  heavy  rainfall,  watel'  was  running  down  the  gullies  of  the 
trackways  on  all  the  slopes,  showing  that  the  side  ditches  were 
not  performing  tJieir  duty.  Five  miles  of  the  Sparks  Ferry  road 
wore  built  by  Shrum  and  Standish,  the  leading  contractors  in 
the  county,  at  a  cost  of  $2,700  per  mile.  The  improved  portion 
is  12  feet  in  width ;  the  bottom  layer,  5  inches  thick,  being  napped 
to  5-inch  ring  size,  while  the  upper  portion  is  of  crushed  stone  2 
inches  and  less  in  size  and  placed  in  2  layers. 

In  Brown  Township  there  are  several  short  roads  improved  with 
Mitchell  stone,  and  1  or  2  about  Saltillo  and  Campbellsburgh 
with  creek  gravel,  of  the  same  quality  as  used  in  northeastern 
Orange  County.    Vernon  Township  has  no  improved  roads. 

In  Washington  Township  all  the  main  roads  leading  from 
Salem,  with  the  exception  of  the  Center  road,  are  improved  with 
stone  or  with  stone  base  and  creek  gravel  top  dressing.  The  Cory- 
don  road  begins  1  mile  south  of  Salem  and  runs  to  the  township 
line  3  miles.  The  improved  portion  is  14  feet  in  width,  built  in 
the  same  manner  as  the  Millport  road,  and  cost  $8,100  for  the  3 
miles.  The  Charleston  road,  5  miles  in  length,  leaving  Salem 
from  the  east,  was  built  in  1897  of  Ilarrodsburg  limestone,  top 
dressed  with  creek  gravel.  It  cost  $9,000,  and  is  in  excellent 
condition. 

The  Salem  and  Livonia  road,  12  miles  in  length,  half  of  which 
is  in  Madison  Township,  is  12  feet  in  width,  of  crushed  Mitchell 
stone,  12  inches  deep  at  the  center  and  6'  inches  on  the  side,  and 
cost  $2,000  per  mile.  A  12-foot  road  is  of  little,  if  any,  more 
value  than  one  10  feet  wide.  A  roadway  should  be  16  feet 
wide  to  allow  wagons  to  pass  readily,  though  they  can  pass  on  a 
14-foot  road  by  crowding  the  edges.  The  main  highways  subject 
to  heavy  traffic  should,  if  possible,  be  built  14  to  16  feet  in 
width,  while  for  coimtry  roads  9  to  10  feet  is  sufficient. 

There  are  no  improved  coimty  roads  whatever  in  Franklin, 
Polk,  Pierce  and  Jackson  towTiships,  though  many  of  the  country 
roads  in  Pierce  Township  and  about  Pekin  have  been  improved 
with  Knobstone  gravel  by  the  farmers  working  out  their  road  tax. 

In  Howard  TowTiship  there  is  only  1^2  miles  of  stone  road. 
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This  IS  a  part  of  the  Salem  and  Beck's  Mill  road,  built  of  Mitchell 
stone.  This  road  is  subjected  to  heavy  travel  and  has  cost  more 
for  repairs  than  any  road  in  the  county,  mainly  on  account  of 
the  grade  being  too  flat  with  insufficient  drainage  on  the  sides.  In 
Posey  Township  the  old  toll  road  previously  mentioned  is  the  only 
one  improved. 

A  combination  of  Mitchell  limestone  and  creek  gravel  makes  an 
excellent  road,  the  gravel  being  used  as  a  top  dressing.  The 
Martinsburg  road,  4  miles  in  length  and  10  feet  wide,  was  so 
constructed  in  1897  for  $1,500  per  mile,  and  has  cost  less  for 
repairs  than  any  road  in  the  county.  It  has  a  high  grade  and 
well  constructed  side  ditches,  which  have  added  much  to  its 
durability. 

Stone  Crusijing  Plants. 

The  only  stone  crushing  outfit  seen  by  the  writer  in  the  county 
is  that  of  Shnun  &  Standish.  It  was  used  in  producing  macadam 
for  12  or  more  miles  of  road  in  1005.  This  outfit  consists  of 
the  following: 

1  No.  4  Austin  crusher,  costing,  with  elevator  and  screen $1,500 

1  Avery  20  II.  P.  traction  engine 1.380 

1  Ingersoll  steam  driU 325 

In  addition  they  hnve  a  smaller  fraction  engine  wuth  which  they 
plow  and  ?Tade:  also  a  4-ton  steain  roller  with  which  they  com- 
pact the  grade  and  layers  of  stone  on  all  roads  built.  When  in 
operation  they  ompl(;y  20  to  25  men  and  produce  about  250  cubic 
yards  of  stone  daily. 
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Valley  and  Sparks  Ferry  roads  are  improved  with  Mitchell  lime- 
stone. On  the  Rush  Creek  road  the  large  bottom  stone  has  worked 
to  the  snrface  in  many  places  and  on  a  portion,  seen  by  the  writer 
during  a  heavy  rainfall,  watel*  was  running  down  the  gullies  of  the 
trackways  on  all  the  slopes,  showing  that  the  side  ditches  were 
not  performing  their  duty.  Five  miles  of  the  Sparks  Ferry  road 
wore  built  by  Shrum  and  Standish,  the  leading  contractors  in 
the  county,  at  a  cost  of  $"2,700  per  mile.  The  improved  portion 
is  1 2  feet  in  width ;  the  bottom  layer,  H  inches  thick,  being  napped 
to  5-inch  ring  size,  while  the  upper  portion  is  of  crushed  stone  2 
inches  and  less  in  size  and  placed  in  2  layers. 

In  Urown  Township  there  are  several  short  roads  improved  with 
Mitchell  stone,  and  1  or  2  about  Saltillo  and  Campbellsburgh 
with  creek  gravel,  of  the  same  quality  as  used  in  northeastern 
Orange  County.    Vernon  Township  has  no  improved  roads. 

In  Washington  Township  all  the  main  roads  leading  from 
Salem,  with  the  exception  of  the  Center  road,  are  improved  with 
stone  or  with  atone  base  and  creek  gra.vel  top  dressing.  The  Cory- 
don  road  begins  1  mile  south  of  Salem  and  runs  to  the  townsbip 
line  3  miles.  The  improved  portion  ia  14  feet  in  width,  built  in 
the  same  manner  as  <he  Millport  road,  and  cost  $8,100  for  the-S 
miles.  The  Charleston  road,  5  miles  in  lonj^th,  lenving  Salem 
from  the  east,  was  built  in  lSi»7  of  llurrodahiirf^  limestone,  top 
dressed  with  ereck  ^,ravel.  It  cost  $ft,0O0,  and  is  in  excellent 
condition. 

The  Salem  and  Livonia  road,  12  miles  in  length,  half  of  wtilcli 
is  in  Madison  Township,  ia  12  feet  in  widtli,  of  cnuhed  Mitdiell 
stone,  12  inches  deep  at  the  center  and  6'  indioa  flU  fthi^-^iiti}.  witl 
cost  $2,000  per  mile.  A  13-foot  rosd  j 
value  than  one  10  feet  wide- 
wide  to  allow  wagons  to  jmss  r 
14-foot  road  by  crowding  the  o 
to  heavy  traffic  should, 
width,  while  for  country  I 

There  are  no  impi 
Polk,  Pierce  and  i 
roads  in  Pierce  1 
with  Knobetosa^ 

In  Howard  J 
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This  is  a  part  of  the  Salemi  and  Eeck's  Mill  road,  built  of  Mitchell 
stone.  This  road  is  subjected  to  heavy  travel  and  has  cost  more 
for  repairs  than  any  road  in  the  county,  mainly  on  account  of 
the  ^nde  being  too  flat  with  insufficient  drainage  on  the  aides.  In 
Posey  Township  the  old  toll  road  previoiisly  mentioned  is  the  only 
one  improved. 

A  combination  of  Mitcliell  limestone  nnd  creek  frravel  makes  an 
excellent  road,  the  pravol  bein^  used  as  a  top  dressing.  The 
Martinebnrg  road,  4  miles  in  lenfrth  and  10  feet  wide,  was  so 
ponstnicted  in  ISitT  for  $1,500  per  mile,  and  has  cost  leas  fm- 
repairs  than  any  road  in  the  countv.  It  has  a  high  grade  and 
well  constructed  side  ditches,  which  have  added  nuich  to  its 
durability. 

Stoxe  CRrsHiNo  Plants. 

The  only  stone  crushing  outfit  seen  by  tlie  writer  in  the  eoimty 

is  that  of  Slinun  &  Standish,    It  was  used  in  producing  macadam 

for  12  or  more  miles  of  road  in  IHO.J.     This  outfit  consists  of 

the  following : 

1  No.  4  Austin  cruaLer,  costing,  with  elevnlor  and  screen (l.SOO 

1  Avery  20  H.  P.  traction  ensinp 1,380 

^Ingcrsol]  steum  ilrll) 325 

^Tn  addition  thev  h:ivp  ;\  smaller  traction  engine  with  which  they 

plow  and  srade;  also  a  4-ton  steam  roller  with  which  they  com- 

h-tmct  the  grade  and  layers  of  atone  on  all  roads  built.     When  in 

f.l^ration  they  empluy  20  to  25  men  and  produce  about  250  cubic 

■  jarda  of  Htone  daily. 
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Section  XIII. 

THE   ROADS  AND  ROAD   MATERIALS   OF   MONROE 

COUNTY* 


By  Charles  W.  Shannon,  Bloomington,  Indiana. 


Area  in  square  miles 414 

Population  in  1900 20.873 

Miles  of  public  roads 865 

Miles  of  improved  roads 165 

Percentage  of  roads  improved 19.1 

Miles  improved  with  gravel None 

Miles  Improved  with  crushed  stone 165 

Average  original  cost  of  stone  roads  per  mile $2,200 

Total  original  cost  of  improved  roads $365,000 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $60 

Miles  of  improved  road  (stone)  built  in  1905 4i 

Miles  of  improved  road  (stone)  contracted  for  1906 9 

First  improved  roads  built 1880 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 80 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority J.  M.  Kerr,  County  Auditor 

History, — Monroe  County,  named  in  honor  of  James  Monroe, 
fifth  President  of  the  United  States,  was  organized  in  1818, 
There  are  12  civil  townships,  with  a  total  area  of  414  square  miles. 
The  coimty  was  first  settJe<l  in  1819.  For  many  years  afterward 
there  were  bnt  foAv  roads  in  the  county.  The  first  road  was  the 
old  State  road,  but  as  the  land  was  cleared  for  farming  purposes, 
the  original  route  of  the  road  was  changed  in  many  places,  and  the 
old  roadbed  can  be  traced  through  farms  in  the  central  and  north- 
em  parts  cf  the  county;  other  |x>rtions  of  the  old  road  now  well 
improved  constitute  several  miles  of  the  most  traveled  way  in  the 
county. 

In  thcAo  early  days  there  were  no  other  roads  except  the  paths 
laid  out  bv  the  settlers  as  thev  established  their  homes  in  the 
different  parts  of  the  county  and  found  it  necessary  to  open  lines 
of  communication  with  otJier  settlements  over  the  county,  and  the 
construction  and  repair  of  such  roads  was  a  matter  of  private  eon- 

(941) 
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cem ;  but  many  of  these  ways,  however,  determined  many  of  the 
public  highways  of  the  present  time. 

As  stated  above,  there  are  in  the  county  865  miles  of  roadway, 
with  165  miles  improved  with  crushed  stone  and  gravel.  The 
first  improved  road  in  the  county  was  built  in  1880  on  the  Bloom- 
ington  and  Columbus  road,  east  of  the  city  of  Bloomington. 

Concerning  the  actual  state  of  the  highways  of  the  county  fen* 
several  years  but  little  information  is  to  be  found,  since  in  the 
county  offices  there  is  no  detailed  record  of  road  affairs. 

Topography  and  Its  Relations  to  the  Highways, — "All  land- 
ways  are,  as  regards  their  location,  construction,  and  maintenance, 
very  greatly  affected  by  geological  conditions — ^by  the  state  of  the 
earth  over  which  the  roads  pass,  by  the  character  of  the  soil  or  the 
underlying  rock,  by  the  way  in  which  the  materials  are  affected  by 
rain  and  frost  and  the  pressure  of  wheels  and  the  feet  of  animals, 
and  by  the  topography  of  the  country." 

The  diversified  physical  features  of  Monroe  County  have  so  fax 
reaching  an  influence  upon  the  many  problems  presented  in  high- 
way construction  as  to  demand  the  careful  consideration  of  the 
people  of  the  county.  The  greatest  differences  in  elevation  in  the 
county  range  from  150  to  250  feet.  The  topography  has  pro- 
foundly influenced  the  location  of  the  highways.  Far  too  little 
advantage  has,  liowever,  been  taken  of  these  topographic  features 
in  the  location  of  the  ordinary  roads;  notwithstanding  this  fact, 
a  system  of  public  roads,  more  or  less  fully  adjusted  to  the  surface 
of  the  county,  is  being  gradually  built  up.  One  has  only  to  exam- 
ine the  roadi^  to  sco  how  frequently  advantageous  locations  have 
been  ignore<l  aiul  very  poor  positions  selected  to  be  convince<l  of 
the  value  of  such  a  system.  jVIany  of  the  roads  were  built  directly 
across  parts  of  the  county  without  much  reference  to  the  topog- 
raphy, with  the  result  that  they  have  a  constant  succession  of 
ascents  and  descents;  such  is  especially  true  where  an  attempt 
has  been  made  to  have  the  roads  follow  the  section  lines.  In 
general,  liowever,  the  highways  run  up  and  do^\^l  the  valleys, 
crossing  from  one  to  the  other  at  the  lowest  points  in  the  divides, 
or  followinir  the  channel  of  some  stream,  which  has  been  able  to 
maintain  its  course  through  the  ridges.  In  other  crises  the  roads 
follow  along  on  the  sunnnit  of  the  ridges,  and  in  order  that 
passage  may  be  made  from  the  roads  of  the  valley  to  those  of  the 
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ute.  The  stone  is  then  dynamited  down  and  loaded  into  tram- 
cars,  which  are  elevated  by  steam  power  to  the  level  of  the  larger 
crusher.  From  this  the  broken  stone  is  elevated  and  passes 
through  a  12-foot  rotary  screen  with  y^,  1%  and  2i/^-inch  opeiQ-  . 
ings.  What  does  not  pass  through  these  openings  is  returned  and 
passes  through  the  smaller  crusher.  About  60  men  are  employed 
in  the  quarry  and  at  the  plant,  the  average  wage  for  common  labor 
being  $1.40  per  day. 

The  macadam  is  dumped  from  bins  into  cars  and  sells  at  60 
cents  per  ton  at  the  plant,  a  cubic  yard,  after  screening,  weighing 
about  2,400  pounds.  Large  quantities  of  the  stone  are  also  ground 
into  a  fine  powder  for  glass  making  and  fertilizer  purposes.  For 
the  latter  use  it  is  shipped  mainly  to  Illinois,  where  it  serves  to 
correct  the  acidity  of  the  soil.  This  ground  stone  brings  $1.50 
per  ton  at  the  plant 

In  addition  to  the  plants  mentioned,  the  Lehigh  Portland  Ce- 
ment Company  operates  three  Gates  crushers  at  their  quarry,  a 
half  mile  north  of  that  of  the  Mitchell  Lime  Company.  These 
are  Noe.  9,  7^/^  and  2,  respectively.  The  Mitchell  stone  is  crushed 
at  this  quarry  only  for  use  in  Portland  cement  manufacture. 


ORANGE  COUNTY. 

Area  in  square  miles 400 

Population  in  1900 16,854 

Miles  of  public  roads 700 

MUes  of  Improved  roads 168 

Percentage  of  roads  improved 24 

Miles  Improved  with  gravel 40 

Miles  improved  with  crushed  stone 128 

Average  original  cost  of  gravel  roads  per  mile $1,250 

Average  original  cost  of  stone  roads  per  mile $1,800 

Total  original  cost  of  improved  roads $280,000 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $30 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $50 

Miles  of  gravel  road  built  in  1905 1 

Miles  of  stone  road  built  in  1905 30 

Miles  of  gravel  road  contracted  for  190G 3 

Miles  of  stone  road  contracted  for  1906 21 

First  improved  roads  built 1897 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"More  than  pleased" 
Authority Alviu  B.  Ham,  CJounty  Auditor 


AUIIJUI  1(^ 


AiYiu  i«.  nam,  uounty  Auditor 
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Orange  County  occupies  a  place  in  the  second  tier  of  coontiee 
north  of  the  Ohio,  about  85  miles  southwest  of  Indianapolis. 
Lawrence  County  forms  ita  northern  and  Crawford  its  southern 
boundary.  Washington  and  Crawford  bound  it  on  the  east  and 
Martin  and  Dubois  on  the  west.  The  county  is  square  in  outline^ 
being  20  miles  in  length  by  20  in  breadth. 

The  Mitchell  limestone  forms  the  surface  of  the  eastern  two- 
tliirds  of  the  northern  half.  The  Huron  limestones  and  sand- 
stones cover  the  southern  third  and  part  of  the  northwestern  f ourth, 
while  the  Mansfield  sandstone  occurs  on  the  higher  ridges  in  the 
southwestern  and  northwestern  portions. 

The  northeastern  part  of  the  county,  embraced  in  the  Mitchell 
limestone  area,  is  comparatively  level,  but  the  topography  is  va- 
ried by  the  numerous  sink  holes  and  basins  characteristic  of  that 
formation.  The  southern,  central  and  especially  the  western  parts 
of  the  county  are  very  rugged  and  broken.  High  and  steep  ridges, 
with  narrow  winding  valleys,  are  the  prevailing  surface  features. 
Mount  Arie,  near  West  Baden^  and  Burtin  Hill,  southwest  of 
rrench  Lick,  are  two  of  the  highest  points  in  this  region.  Two 
streams.  Lost  River  and  Patoka  River,  with  their  tributariee,  drain 
the  county.  Their  general  course  is  from  east  to  west,  but  very 
meandering,  the  former  across  the  northern  and  the  latter  across 
the  southern  thirds. 

Road   Materials. 

The  northern  half  of  Orange  County  is  abundantly  supplied 
with  material  suitable  for  building  the  best  of  improved  roads, 
and  the  great  majority  of  the  mileage  of  such  roads  is  in  that 
portion  of  the  county.  In  the  southern  half  the  roal  material  is, 
in  most  localities,  limited  to  the  Huron  limestone,  though  in  South- 
east township  there  are  numerous  exposures  of  the  Mitchell  stone. 

Mitchell  Limestone. — This  well  known  macadam  material  forms 
the  country  rook  in  JsTortheast,  Orleans,  Orangeville  and  the  greater 
part  of  Paoli  and  Stamper's  Creek  townships.  On  the  higher  hills 
and  ridges  of  the  last  two  townships  it  is  capped  with  Huron 
sandstone.  The  Mitchell  stone  is  easily  available  almost  every- 
where in  the  three  first  mentioned,  lying  close  to  the  surface  and 
being  exposed  in  many  ravines  and  the  bluffs  of  all  streams. 
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The  Mitchell  stone  is  here,  as  elsewhere,  a  compact,  even-bedded, 
gray  to  blue,  fine-grained,  calcium  carbonate,  breaking  usually  with 
a  conchoidal  fracture.  The  upper  three  to  seven  feet  usually  con- 
tains numerous  chert  nodules,  which  by  decay  and  erosion  of  the 
limestone  are  often  left  as  component  parts  of  the  red  clayey  soil  or 
surface  covering.  In  thickness  the  entire  formation  ranges  be- 
tween 50  and  90  feet 

Numerous  abandoned  quarries  of  Mitchell  stone  occur  along  the 
improved  stone  roads  where  the  metal  for  their  surfacing  has  been 
obtained.  In  October,  1905,  but  three  quairiee  were  being  worked 
in  the  Mitchell  stone  for  macadam  material.  Of  these,  two  were 
visited.  The  first  was  by  the  roadside  at  the  east  end  of  the  new 
steel  bridge  on  the  Monon  Railway,  one-half  mile  northeast  of 
Paoli.  Here  a  quarry  had  been  recently  opened  in  an  exposure 
of  the  Mitchell  stone  to  secure  material  for  repairing  the  Paoli 
and  Orleans  macadam  road.  The  face  of  the  quarry  was  but 
ten  feet  in  height,  with  but  eight  inches  to  a  foot  of  necessary  strip- 
ping above.  The  stone  was  in  nine  layers,  ranging  in  thickness 
from  two  inches  to  one  foot,  and  was  easily  quarried  and  broken. 
A  force  of  ten  men  were  at  work  getting  out  and  crushing  the 
stone.  About  50  cubic  yards  daily  were  produced  on  an  Indiana 
road  machine  operated  by  a  traction  engine.  Thousands  of  cubic 
yards  of  macadam  can  be  readily  obtained  at  this  point,  and  others 
in  the  near  vicinity. 

The  second  quarry  visited  was  in  the  northeast  quarter  of  sec- 
tion 27  (3  N.,  1  W.),  about  two  and  a  half  miles  northwest  of 
Orleans.  Here  in  the  side  of  a  large  sink  hole  a  quarry  had  been 
recently  been  opened  to  secure  macadam  for  building  two  miles  of 
stone  road,  running  north  and  south  past  the  quarry.  The  Mitch- 
ell stone  was  exposed  to  a  depth  of  12  feet,  with  but  6  or  8  inches 
of  stripping  above.  The  stone  was  much  whiter  and  a  little  softer 
than  other  exposures  of  the  Mitchell  stone  noted,  but  otherwise  ap- 
peared well  suited  for  road  construction.  The  contractor,  Mr. 
O.  P.  Turley,  was  receiving  $1.00  per  cubic  yard,  or  $1,462  per 
mile,  for  crushing  and  placing  the  stone  on  the  road.  He  paid 
$50  to  the  owner  of  the  land  for  the  stone,  with  the  privilegje  of 
hauling  over  the  land  about  100  yards  to  the  road.  He  had  just 
completed  a  contract  of  three  miles  on  the  same  terms — i.  e.,  $1.00 
per  yard  for  getting  out  and  hauling  the  stone,  he  paying  $25  per 
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mile  for  tibe  stone  priyil^e  from  the  land  owner.  For  hauling 
he  was  paying  $2.50  per  day  for  teams,  and  was  working  15  to  35 
men  in  the  quarry  and  at  crusher,  at  an  average  wage  of  $1.50. 
He  stated  that  the  Mitchell  stone  varies  much  in  toughness  and 
difficulty  of  working.  At  the  quarry  just  opened  he  had  used 
but  75  pounds  of  dynamite  in  securing  enough  stone  for  half  a 
mile  of  road.  At  the  former  quarry  worked,  about  two  and  a  half 
miles  south,  he  used  1,000  pounds  in  securing  stone  for  the  three 
miles. 

Lying  as  it  does  so  close  to  the  surface,  the  Mitchell  stone  of- 
fers throughout  most  of  its  area  in  Orange  Coimty  an  easily  avail- 
able and  durable  road  material;  and  every  road  within  the  area 
should  be  improved  in  the  near  future. 

Simples  were  taken  from  the  quarry  northwest  of  Orleans  and 
tested  in  the  U.  S.  Eoad  Laboratory  at  Washington,  the  tests  re- 
sulting as  follows : 

Results  of  Teats  of  Mitchell  Limestone  from  fjuarry  two  and  a  half  miles  nortliwest 

of  Orleans.* 

Specific  gravity 2.5      French  coefiScient  of  wear.  9.1 

Weight  per  cu.  ft (lbs.)  156.9      Hardness 8 

Water  absorbed  per  cu.  ft. .  (lbs.)         3      Toughness 5 

Per  cent,  of  wear 4.4      Cementing  value — Dry. ...  11 

Wet 37 

"A  hard  and  fairly  tough  limestone,  with  average  resistance  to  wear, 
and  fairly  good  cementing  value.  Best  suited  for  light  highway  and 
oonntry-road  traffic." — Page. 

An  analysis  of  the  same  stone  showed  its  chemical  composition 
to  be  as  follows : 


Analysis  of  Mitrhell  Limestone  from  i/uarry  tiro  and  a  lialf  miles  nortliwest  of 

Orleans. 

Per  cent. 

Alumina   (Al^Os)    75 

Iron  oxide  (Fe-O,)  Trace 

Lime  (CaO)   56.00 

Magnesia  (MgO)   Trace 

Insoluble  in  hydrochloric  acid 40 

Loss  on  ignition   43.23 

Total    100.38 


*For  standnrd  of  comparison  see  p.  79. 


926  REPORT  OF  STATE  GEOLOGIST. 

Huron  Limestones, — The  Huron  limestones  offer  an  abnndanoe 
of  material  for  road  construction  in  western  and  southern  Orange 
County.  Their  general  character  and  fitness  for  such  purpose 
has  already  been  mentioned.*  One  or  more  of  the  three  Huron 
limestones  are  ejcposed  in  almost  every  ravine  or  creek  blufF  in 
Northwest,  French  Lick,  Jackson,  Greenfield  and  Southeast  town- 
ships, and  in  the  south  halves  of  Paoli  and  Stamper's  Creek,  and 
the  west  half  of  Orangeville  townships. 

The  only  worked  quarry  visited  was  on  the  farm  of  Lee  Hen- 
son,  one  and  a  fourth  miles  east  of  French  Lick,  where  macadam 
stone  was  being  secured  for  improving  three  and  a  half  miles 
of  the  French  Lick  and  Paoli  road.  At  the  quarry,  which  was 
near  the  crest  of  a  ridge  in  the  northeast  quarter  of  section  2  (1 
N.,  2  W.),  the  hard,  blue,  semi-crystalline  middle  Huron  stone 
was  opened  to  a  thickness  of  14  feet.  It  was  in  seven  layers, 
ranging  from  9  inches  to  6  feet  in  thickness,  with  a  surface  strip- 
ping of  one  to  two  and  a  half  feet.  This  stripping  was  mostly 
soil  and  clay,  though  remains  of  a  thin  layer  of  sandstone  oc- 
curred in  places.  The  limestone  was  readily  quarried,  breaking 
freely  with  a  hammer.  The  land  owner  was  paid  $25  per  uile 
of  road  for  the  stone  used.  A  National  jaw-crusher,  with  eight- 
foot  revolving  screen  and  Ingersoll  steam  drill,  were  used. 

Where  the  Huron  stone  is  broken  to  the  proper  fineness,  it 
seems  to  pack  well,  though  no  steam  roller  was  being  used  on 
the  roads  in  course  of  construction.  The  contractora — Smith 
Bros,  of  French  Lick — had  just  completed  three  and  a  half  miles 
to  the  south  of  that  town,  in  which  the  same  limestone  was  used. 

Oravel. — In  the  northeastern  part  of  Orange  County,  notably 
along  Lost  River  and  its  tributaries  in  Orleans  and  Northeast 
townships,  occurs  a  creek  gravel  which  has  been  used  extensively  in 
road  building.  It  is  composed  largely  of  chert  nodules  from  the 
upper  portion  of  the  Mitchell  stone,  and  small  geodes  from  the 
Harrodsburg  limestone  to  the  east,  combined  with  enough  red  clay 
and  particles  of  iron  carbonate  to  cause  it  to  pack  firmly  and  make 
a  road  surface  equal  in  smoothness  and  durability  to  that  of  any 
gravel  road  which  has  come  to  the  writer^s  notice  in  the  State.  A 
sample  of  this  gravel  was  secured  from  a  bar  of  Lost  River  on 

*See  p.  143  of  this  report. 
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the  land  of  Cynis  Finley,  just  above  the  Finley  ford,  three  and  a 
half  miles  southeast  of  Orleans,  and  tested  at  Washington,  the  re- 
sults of  the  test  showing  its  dry  grinding  cementing  value  to  be 
19,  as  against  82  for  the  average  of  59  samples  of  gravel  pre- 
viously tested  at  the  laboratory,  and  its  grinding  value  58.  Of  it 
Mr.  Page  wrote  as  follows:  "A  gravel  with  good  cementing 
value;  will  do  well  for  gravel  roads  or  as  a  binder."  About  40 
miles  of  roads  have  been  improved  from  the  bars  of  Lost  River 
and  new  bars  are  constantly  forming  each  year.  The  stream 
gravel  in  the  southern  part  of  the  county,  as  well  as  that  about 
French  Lick,  in  the  northwestern  portion,  is  of  no  value  for  roads, 
as  it  is  larprely  composed  of  fragments  of  the  Huron  and  Mans- 
field sandstones,  which  quickly  grind  into  dust. 

Improved    Roads. 

The  majority  of  the  108  miles  of  improved  roads  of  Orange 
County  have  been  well  constructed  of  good  material,  and  are  prov- 
ing an  investment  with  which  the  farmers  are  "more  than 
pleased."  The  first  improved  road  in  the  county  was  the  old  New 
Albany  and  Paoli  turnpike,  finished  by  the  State  in  1839,*  and 
later  turned  over  to  a  private  corporation,  which  operated  it  as  a 
toll  road  until  1897,  when  the  eleven  miles  of  it  in  Orange  County 
were  purchased  for  $1,000  per  mile  and  made  free.  It  was  ma- 
cadamized mostly  with  Mitchell  limestone  secured  from  alongside 
its  course  and  napped  by  hand  on  the  road.  The  fii"st  free  im- 
proved road  constructed  under  tlie  present  law  was  the  Orleans  and 
Paoli  pike,  built  in  1897  on  the  same  plan,  the  road  metal  being 
placed  in  three  layers  and  all  broken  by  hand.  The  first  layer, 
four  inches  thick,  was  composed  of  stone  four  or  five  inches  in 
size.  The  second  layer,  three  inches  thick,  was  of  stone  three 
inches  in  size,  and  the  top  layer,  three  inches  thick,  of  finer  stone. 
The  road  was  ten  feet  wide,  and  on  level  ground  is  yet  in  good 
condition,  but  tlio  drainage  on  the  inclines  was  not  sufficient,  the 
ditches  l)eiiic:  too  shallow,  and  in  such  places  the  road  has  been 
badly  waslied  each  year.  A  heavy  rainfall  in  September,  1905, 
in  many  places  washed  great  gullies  through  the  center  of  the  road 
and  expose<l  in  others  the  large  stone  at  the  bottom.     The  citi- 


*See  p.  33  of  this  report. 
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zens  profited  by  experience,  and  all  stone  roads  are  now  being  built 
with  better  grades,  better  drainage  and  with  stone  crushed  by  ma- 
chinery. .  The  grades  are  built  14  to  16  feet  in  width,  with  the 
macadam  10  feet  wide  and  well  embanked  on  each  side. 

When  the  first  elections  for  improved  roads  were  held  in  the 
county  there  was  strong  opposition,  the  farmers  having  exagger- 
ated ideas  of  their  cost,  and  the  elections  were  carried  by  a  bare 
majority.  Now  from  65  to  85  per  cent,  of  the  total  vote  is  cast 
in  favor  of  road  improvement. 

In  Southeast  Township  there  is  not  yet  a  mile  of  improved  road, 
but  a  contract  has  been  let  for  improving  the  Paoli  and  Leaven- 
worth road  with  stone  in  1906.  North  of  Valeen  the  road  runs 
along  a  narrow  ridge  and  stone  can  be  gotten  from  the  slope  on 
either  sida 

In  Greenfield  Township  there  is  not  a  mile  of  improved  road, 
and  none  imder  consideration,  though  Huron  limestone  is  abun- 
dant In  Jackson  Township  the  contract  is  let  for  improving  the 
French  Lick  and  Newton  Stewart  road  with  Huron  limestone  as 
far  as  the  4  per  cent,  levy  will  permit. 

In  French  Lick  Township  se\'en  miles  were  improved  with  Hu- 
ron  stone  in  1905,  Smith  Bros.,  the  contractors,  building  three  and 
a  half  miles  of  the  Unionville  road  for  $1,920  per  mile  and  three 
and  a  half  miles  of  the  French  Lick  and  Paoli  road  for  $1,980 
per  mile.  Two  layers  of  three-inch  stone,  each  three  inches  thick, 
were  covered  with  a  top  layer,  also  three  inches  thick,  of  one-inch 
stone.  All  the  principal  roads  radiating  from  French  Lick  and 
West  Baden  are  now  improved  with  stone. 

In  Paoli  Township  there  are  eleven  pike  roads  constructed  of 
Mitchell  stone  either  leading  into  Paoli  or  connecting  with  one 
another  just  outside  the  town.  The  Orleans  and  Paoli  road,  the 
first  built,  is  one  of  the  poorest  in  the  county. 

In  Stamper  s  Creek  TowTiship  the  road  east  and  west  through 
Millersburii;  to  the  Washington  County  line  is  of  stone,  and  one 
other  is  building  south  of  Millersburg. 

The  roads  of  Northeast  Township  are  all  of  the  creek  gravel  of 
Lost  Tliver  and  excellent  in  character.     In  manv  instances  the 

ft. 

gravel  was  hauled  throe  to  five  miles  over  Mitchell  stone,  but  as 
the  stone  lies  deep,  Avith  heavy  stripping,  the  gravel  was  consid- 
ered the  cheaper. 
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In  Orleans  Township  most  all  roads  are  improved,  40  per  cent, 
with  gravel  and  60  per  cent  with  stone.  On  two  or  three  of  the 
roads  the  base  of  the  surface  is  of  stone  and  the  top  dressing  of 
creek  gravel,  a  combination  which  seems  successful.  The  Orleans 
and  Livonia  all-gravel  road  is  one  of  the  best  in  the  State,  the  sur- 
face very  smooth,  well  packed,  a  brownish  yellow  in  color,  with 
little  dust  in  dry  and  no  mud  in  rainy  season.  Some  of  these 
gravel  roads,  for  example  the  Lancaster  and  Valeen  roads,  are  six 
years  old  and  have  required  little  if  any  repairing.  These  roads 
are,  however,  mostly  on  level  land,  and  might  not  prove  so  smooth 
and  durable  were  they  in  the  broken  region  to  the  west  or  south. 
The  two  miles  of  stone  road  built  in  1906,  west  of  Orleans,  cost 
$1,700  per  mile.  Neither  the  grade  or  drainage  is  all  that  it 
should  be,  and  no  roller  was  used  in  compacting  the  stone.  Other- 
wise it  was  very  well  constructed. 

In  the  northern  part  of  Orangeville  Township  one  and  three- 
quarter  miles  of  stone  road  was  being  constructed  in  October  at 
a  cost  of  $1,260  per  mile.  The  stone  was  all  of  one  size,  the 
surface  to  be  nine  inches  thick  and  nine  feet  wide.  The  estimate 
had  been  placed  too  low  and  the  contractor  threw  up  his  job,  it 
being  afterward  finished  by  the  residents  along  the  line.  Four 
miles  of  the  Orleans  and  Orangeville  road  was  built  for  $1,360  a 
mile,  the  basal  stone  being  four  inches  in  size  and  the  top  layer  one 
and  a  half  inches. 

In  Northwest  Township  the  West  Baden  and  Huron  road,  run- 
ning north  and  south  across  the  township,  is  of  crushed  stone. 

Mr.  O.  P.  Turley,  the  contractor  above  mentioned  as  crushing 
stone  for  a  road  in  Orleans  Township,  has  an  excellent  portable 
outfit  for  producing  macadam,  lie  kindly  gave  me  the  cost  of  the 
same  as  follows: 

No.  4  Austin  jaw-eruslicr,  incliulinj;  rotary  scroeii  and  elevator $900 

Ingersoll  steam  driU 300 

16  H.  P.  HulK»r  traction  engine 1,750 

The  engine  runs  both  crusher  and  drill.  The  former  has  a  ca- 
pacity of  200  yards  of  macadam  daily,  but  only  from  125  to  135 
yards  were  being  produced.  The  screen  is  eight  feet  long,  Avith 
one  and  a  half  to  two  and  a  half-inch  openings,  each  sized  open- 
ing being  over  a  separate  bin.  To  the  prices  above  given  the 
freight  must  be  added. 

09— Geology. 
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All  in  all,  Orange  Coointy  is  to  be  congratulated  on  the  excel- 
lent beginning  she  has  made  in  solving  the  good  roads  problem. 
If  in  the  future  a  little  more  care  be  given  to  grading  and  drain- 
age and  a  he^ivy  steam  roller  be  used  on  each  layer  of  stone  or 
gravel,  the  roads  will  be  so  much  the  tetter  and  more  lasting.  It 
is  to  be  hoped  that  the  good  work  will  continue  until  every  road 
of  any  importance  in  the  county  will  be  permanently  improved. 

■ 

warhtngto:n'  county. 

Area  In  square  miles 523 

Population  In  3900 19.409 

Miles  of  public  roads 1.500 

Miles  of  improved  roads 113* 

Percentage  of  roads  improved 7.6 

Miles  improved  with  gravel 8 

Miles  Improved  with  crushed  stone 105 

Average  original  cost  of  gravel  road  per  mile $900 

Average  original  cost  of  stone  road  per  mile $2,000 

Total  original  cost  of  improved  roads $183,200** 

Annual  cost  of  repairs  on  gravel  roads  5  years  old $50 

Annual  cost  of  repairs  on  stone  roads  5  years  old $100 

Miles  of  stone  road  built  in  1905 20 

Miles  of  gravel  road  contracted  for  1900 2 

Miles  of  stone  road  contracted  for  1906 5 

First  improved  roads  built 1895 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 88 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

"The  majority  are  well  satisfied** 

Authority Jno.  C.  Prow,  Civil  Engineer 


•TnoliHllnp:  oijrht  inllos  of  tho  old  New  Albany  niul  VInconiH's  tnriiplkc  owned  by 
private  oorporntlon  nnd  operated  as  a  toll  road. 
•♦Not  Including  cost  of  eight  miles  of  toll  road. 

Wnsliinjrfnn  Countv  lies  near  the  center  of  the  southern  third 
of  the  State.  It  is  separated  from  Lawrence  and  Jackson  Coun- 
ties on  the  north  hv  the  East  Fork  of  Whit©  River,  and  its  largest 
tribntarv,  the  Mnseatatnck  River.  On  the  east  it  is  bounded  by 
Scott  and  Clark,  on  the  south  by  Floyd,  Harrison  and  Crawford, 
and  on  the  west  by  Orange  and  Lawrence  counties.  The  county 
is  one  of  the  larjGrer  ones  of  the  State,  being  25  miles  in  eixtreme 
width  from  north  to  south  and  26  miles  in  greatest  length  from 
east  to  west. 

The  rocks  of  four  geological  epochs  of  the  Lower  Carboniferous 
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Period  form  its  surface.  These  are  the  Knobstone,  covering  the 
greater  part  of  the  northern  fourth  and  eastern  third  of  the  county ; 
the  Harrodsburg  limestone,  occurring  on  the  higher  hills  and 
ridges  east  and  north  of  the  center ;  the  Bedford  Oolitic  limestone, 
occupying  narrow,  tortuous  areas  in  the  central  third  and  north- 
western fourth,  and  the  Mitchell  limestone,  covering  the  greater 
part  of  the  western  third.  A  few  outliers  of  the  Huron  Group 
also  occur  in  the  southwestern  portion. 

From  the  vicinity  of  Salem  westward  to  the  county  line,  es- 
pecially along  the  line  of  the  Monon  Railway,  the  surface  of  the 
county  is  generally  level,  or  nearly  so.  This  area  comprises  the 
better  agricultural  portion.  The  northern  and  eastern  parts  of 
the  county  are  broken  and  rough.  Going  westward  or  southward 
from  the  Muscatatuck  River,  the  upper  part  of  the  Knobstone  is 
approached.  This  has  a  large  proportion  of  sandstone  and  is 
capped  by  the  hard  limestones  of  the  Harrodsburg  Epoch.  These 
withstand  erosion  much  better  than  the  lower  members  of  the 
Knobstone,  and  give  rise  to  a  belt  of  country  of  extremely  broken 
character.  The  hard,  overlying  limestones  tend  to  form  a  high 
plateau  sloping  to  the  west  with  the  dip  of  the  rocks.  The  east- 
ward and  northward  flowing  streams  have  eaten  through  this  over- 
lying crust,  where  it  is  thinning  out  along  its  edge,  and  once 
through  that  and  the  hard  sandstone  in  the  upper  part  of  the  Knob- 
stone formation,  they  have  cut  rapidly  through  tho  soft  underlying 
shales  nearly  to  the  base  level  of  the  region  to  the  east  The  result 
is  a  series  of  valleys  from  250  to  oOO  feet  deep  and  from  one  to 
five  miles  long,  separated  by  narrow  divides.  The  divides  tend 
to  be  flat-top[)odj  evidently  being  uneroded  prolongations  of  the 
plateau.  As  they  extend  out  from  the  plateau  they  tend  to  be- 
come iiaiTower  and  to  have  low  saddles  cut  in  the  crest,  and  finally 
the  ridge  ends  abruptly,  making  a  bold  headland,  to  which  the 
name  ''knob''  has  been  given.  The  central  and  southern  parts  of 
the  county  are  in  many  localities  considerably  broken,  but  the 
land  is  not  so  rouij:h  as  much  of  the  north  and  east. 

The  creeks  of  the  northern  part  of  the  county  flow  a  northerly 
course,  with  a  slight  trend  to  the  west,  and  empty  their  waters  into 
the  East  Fork  of  White  River  or  the  ^luscatatuck.  Named  in  or- 
der from  the  west,  they  are  Clifty,  Twin,  Rush,  Buffalo,  Delaney 
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and  Elk  creeks.  All  of  the  eastern  and  southern  portions  of  the 
county  are  drained  by  Blue  River  or  some  of  its  many  branches, 
its  principal  tributaries  in  the  county  being  the  North,  Middle  and 
South  Forks.  These  unite  near  Fredericksburg,  close  to  the  south 
county  line. 

The  transportation  facilities  of  the  coimty  are  poor,  the  C,  I. 
&  L.  (Monon)  being  the  only  railway  within  its  bounds.*  This 
crosses  the  county  in  a  northwest-southeast  direation,  passing 
through  Salem,  the  county  seat. 

Road  Materials. 

Washington  County  is  rich  in  materials  suitable  for  the  per- 
manent improvement  of  her  roads,  but  it  is  only  within  the  past 
few  years  that  her  citizens  have  been  awakened  to  the  value  of 
good  roads,  and  have  begun  to  utilize  the  materials  which  nature 
has  so  bounteously  bestowed  upon  them. 

Harrodsburg  Limestone. — ^As  already  noted,  this  limestone 
forms  the  country  rock  of  extensive  areas  north  and  east  of  Sa- 
lem, the  county  seat  The  portions  of  townships  embracing  these 
areas  are  the  southwestern  comer  of  Gibson,  the  greater  part  of 
Franklin,  the  northwestern  comer  of  Polk,  the  eastern  third  of 
Jackson  and  Pierce  and  the  eastern  half  of  Washington.  There 
are  also  numerous  exposures  in  the  ravines  and  on  the  slopes  of 
the  ridges  in  western  Monroe,  central  JeflFerson  and  northern 
Brown. 

For  the  most  part,  the  Harrodsburg  Group  consists  of  a  series 
of  limestones,  with  thin  beds  of  shale,  and  with  sandy  limestones 
in  place  just  at  the  bottom,  where  it  meets  the  Knobstone.  In 
places  the  top  layers  are  full  of  bryozoa.  Geodes  are  usually  very 
abundant  in  the  lower  strata  and  range  from  two  feet  in  diameter 
down  to  a  pea  in  size.  The  thickness  of  the  series  runs  from  35 
to  90  feet,  averaging  about  65  in  the  county.  The  following  sec- 
tion of  the  face  of  the  quarry  below  the  cemetery  just  west  of  Sa- 
lem, as  given  by  Dr.  Ashley,*  may  be  taken  as  fairly  represent- 
ing the  stratigraphy  of  the  Harrodsburg  in  the  county.  This 
quarry  has  been  extensively  worked  for  railway  ballast. 

♦27th  Ann.  Rep.  Intl.  Dept.  Gool.  and  Nat.  Res.,  1902,  p.  86. 
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Section  of  quarry  just  loest  of  Salem» 

Feet,        IncheB. 

1.  Soil,  red   2  to  3 

2.  Bedford  oolitic  limestone 5 

Harrodsburg. 

3.  Light  drab  limestone,  with  crow-feet 5 

4.  Yellow  to  light  drab  limestone,  with  crow-feet 6 

5.  Light  to  dark  blue  limestone,  crow-feet,  fossiliferous, 

bryozoa  common,  top  layer  crinoidal,  numerous 
cavities  with  calcite  crystals G 

6.  Gray,   fine-grained   limestone,    composed   largely   of 

finely  comminuted  crinoid  stems  and  shell  frag- 
ments    G 

7.  Soft,  blue  shale 0-6 

8.  Gray  to  drab  limestone,  similar  to  No.  6 3 

9.  Shale  like  No.  7,  only  more  persistent 6 

10.  Limestone,  like  Nos.  6  and  8 4 

11.  Blue  shale 1    to      6 

12.  Blue,  shaly  limestone,  full  of  goedes 2  Of 

The  upper  layers,  Nos.  3,  4  and  5,  are  quite  hard  and  well  suited 
for  macadam  stone.*  Small  quarries  have  been  opened  in  the 
Harrodsburg  stone  at  many  points  over  the  area  of  it3  outcrop  for 
securing  material  for  building  or  repairing  the  roads. 

Mitchell  Limestone. — This  well  known  stone  comprises  the 
country  rock  over  the  greater  part  of  the  western  half  of  Wash- 
ington County  and  offers  an  abundance  of  the  best  of  road  mate- 
rial. The  townships,  or  portions  thereof,  which  the  Mitchell  stone 
covers  are,  roughly  speaking,  as  follows:  The  south  half  of 
Brown,  the  southern  third  of  Jefferson,  the  western  half  of  Wash- 
ington, all  of  Vernon,  Madison,  Howard  and  Posey ;  the  western 
half  of  Pierce  and  the  western  half  and  southeastern  fourth  of 
Jackson.  Wherever  the  streams  have  eroded  their  way  down 
through  the  overlyin^G:  soil  or  surface  of  this  area,  exposures  of 
the  Mitchell  stone  appear.  Tlie  general  character  of  this  stone 
and  its  fitness  for  road-making  have  been  fully  discussed  on  pre- 
vious pages. f  Suffice  it  to  say  that  no  better  macadam  material  oc- 
curs in  Indiana  than  it  offers,  and  the  greater  proportion  of  the 
mileage  of  improved  roads  in  the  coimty  have  been  built  of  it. 

Of  the  20  miles  so  built  in  1905,  the  Orleans  road,  running 
northwest  from  Salem,  had  just  been  completed  at  the  time  of 
my  visit.     The  quarry  from  which  most  of  the  stone  was  obtained 

'^For  results  of  testit  of  Harrodsburg  limestone  for  road  purposes  see  pp.  140, 15^. 
tSee  pp.  142, 159. 
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and  Elk  creeks.  All  of  the  eastern  and  southern  portions  of  the 
county  are  drained  by  Blue  River  or  some  of  its  many  branches, 
its  principal  tributaries  in  the  county  being  the  North,  Middle  and 
South  Forks.  These  unite  near  Fredericksburg,  close  to  the  south 
county  line. 

The  transportation  facilities  of  the  county  are  poor,  the  C,  I. 
&  L.  (Monon)  being  the  only  railway  within  its  bounds:  This 
crosses  the  county  in  a  northwest-southeast  direation,  passing 
through  Salem,  the  county  seat. 

Road  Materials. 

Washington  County  is  rich  in  materials  suitable  for  the  per- 
manent improvement  of  her  roads,  but  it  is  only  within  the  past 
few  years  that  her  citizens  have  been  awakened  to  the  value  of 
good  roads,  and  have  begun  to  utilize  the  materials  which  nature 
has  so  bounteously  bestowed  upon  them. 

Harrodsburg  Limestone. — ^As  already  noted,  this  limestone 
forms  the  country  rock  of  extensive  areas  north  and  east  of  Sa- 
lem, the  county  seat  The  portions  of  townships  embracing  these 
areas  are  the  southwestern  comer  of  Gibson,  the  greater  part  of 
Franklin,  the  northwestern  comer  of  Polk,  the  eastern  third  of 
Jackson  and  Pierce  and  the  eastern  half  of  Washington.  There 
are  also  numerous  exposures  in  the  ravines  and  on  the  slopes  of 
the  ridges  in  western  Monroe,  central  Jefferson  and  northern 
Brown. 

For  the  most  part,  the  Harrodsburg  Group  consists  of  a  sericvS 
of  limestones,  with  thin  beds  of  shale,  and  with  sandy  limestone? 
in  place  just  at  the  bottom,  where  it  meets  the  Knobstone.  In 
places  the  top  layers  are  full  of  bryozoa.  Geodes  are  usually  very 
abundant  in  the  lower  strata  and  range  from  two  feet  in  diameter 
down  to  a  pea  in  size.  The  thickness  of  the  series  runs  from  35 
to  90  feet,  averaging  about  65  in  the  county.  The  following  sec- 
tion of  the  face  of  the  quarry  below  the  cemetery  just  west  of  Sa- 
lem, as  given  by  Dr.  Ashley,*  may  be  taken  as  fairly  represent- 
ing the  stratigraphy  of  the  Harrodsburg  in  the  county.  This 
quarry  has  been  extensively  worked  for  railway  ballast. 

♦27th  Ann.  Rep.  Ind.  Dept.  Gool.  and  Nat.  Res.,  1902,  p.  86. 
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Section  of  <jtutrry  just  west  of  Salem, 

Feet,        Inches, 

1.  Soil,  red   2  to  3 

2.  Bedford  oolitic  limestone 5 

Harrodsburg. 

3.  Light  drab  limestone,  with  crow-feet 5 

4.  Yellow  to  light  drab  limestone,  with  crow-feet (5 

5.  Light  to  dark  blue  limestone,  crow-feet,  fossiliferous, 

bryozoa  common,  top  layer  crinoidal,  numerous 

cavities  with  calcite  crystals i> 

0.  Gray,  fine-grained  limestone,  composed  largely  of 
finely  comminuted  crinold  stems  and  shell  frag- 
ments    (» 

7.  Soft  blue  shale . .  0-6 

8.  Gray  to  drab  limestone,  similar  to  No.  6 3 

9.  Shale  like  No.  7,  only  more  persistent . .  G 

10.  Limestone,  like  Nos.  6  and  8 4 

11.  Blue  shale 1     to      6 

12.  Blue,  shaly  limestone,  full  of  got'des 2  Of 

The  upper  layers,  Nos.  3,  4  and  5,  are  quite  hard  and  well  suited 
for  macadam  stone.*  Small  quarries  have  been  opened  in  the 
Harrodsburg  stone  at  many  points  over  the  area  of  its  outcrop  for 
securing  material  for  building  or  repairing  the  roads. 

Mitchell  Limestone. — This  well  known  stone  comprises  the 
country  rock  over  the  greater  part  of  the  western  half  of  Wash- 
ington County  and  offers  an  abundance  of  the  best  of  road  mate- 
rial. The  townships,  or  portions  thereof,  which  the  Mitchell  stone 
covers  are,  roughly  speaking,  as  follows:  The  south  half  of 
Brown,  the  southern  third  of  Jefferson,  the  western  half  of  Wash- 
ington, all  of  Vernon,  Madison,  TTownrd  and  Posey ;  the  western 
half  of  Pierce  and  the  western  half  and  southeastern  fourth  of 
Jackson.  Wherever  the  streams  have  eroded  their  way  down 
through  the  overlying  soil  or  surface  of  this  area,  exposures  of 
the  Mitcholl  stone  appear.  The  general  character  of  this  stone 
and  its  fitness  for  road-making  have  been  fully  discussed  on  pre- 
vious pages. f  Siiftico  it  to  say  that  no  better  macadam  material  oc- 
curs in  Indiana  tlian  it  offers,  and  the  greater  proportion  of  the 
mileage  of  im})rovc<.l  roads  in  the  county  have  been  built  of  it. 

Of  the  20  miles  s«7  built  in  lOOf),  the  Orleans  road,  nmning 
northwest  from  Salem,  had  just  been  completed  at  the  time  of 
my  visit.     The  quarry  from  which  most  of  the  stone  was  obtained 

""For  results  of  test?  of  llnrrodsburg  lime^tdne  for  road  liiirpo^es  see  pp.  140,  \b\K 
tSee  pp.  142, 159. 
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is  located  on  a  branch  of  Highland  Creek,  a  short  distance  west 
of  the  Monon  Railway  and  about  two  miles  northwest  of  Salem, 
northwest  quarter  of  section  13  (2  N.,  3  E.).  Here  the  follow- 
ing section  was  exposed : 

Section  of  quarry  two  miles  northwest  of  Salem, 

Feet,       Ificftet. 

1.  Sou  2 

2.  Soft,  blue  to  gray  shale 2  6 

8.    Hard,  light  blue  to  gray  Mitchell  Umestone 12 

4,  Softer,  dark  colored  limestone 5 

5.  OSUtlc  stone  6 


•  • 


The  upper  stone,  No.  3,  is  well  suited  for  macadam,  but  the 
next  lower  layer.  No.  4,  is  too  soft  and  contains  too  high  a  per- 
centage of  iron  oxide  for  road  purposes.  The  bottom  layer.  No.  5, 
should  also  be  condemned  on  account  of  its  softness.  Too  high  a 
percentage  of  these  layers  had  been  used  in  places  on  the  road  and 
as  a  result  water  was  standing  in  a  number  of  places  in  the  wheel- 
ways.  If  less  than  10  per  cent  of  these  two  layers  be  mixed  in- 
timately with  the  harder  material — No.  3 — they  will  cement  read- 
ily and  make  a  lasting  roadway. 

One  mile  to  the  northeast,  on  the  Bayne  land,  northwest  quarter 
of  section  7  (2  N.,  4  E.),  is  another  quarry  opened  in  an  outcrop 
of  the  Mitchell  stone,  from  which  much  of  the  material  for  the 
Cox's  Ferry  and  Highland  road  has  been  obtained.  The  stone 
used  is  in  two  layers,  a  light  gray,  softer  upper  course  six  feet 
thick  and  a  darker  blue,  hard,  fine-grained  stone,  12  feet  thick. 
These  had  been  mixed  in  the  proportion  in  which  they  occur  and 
made  a  good  roadway. 

A  new  quarry  in  the  Mitchell  stone  was  just  being  opened  on 
the  land  of  Charles  Cauble,  northwest  quarter  of  section  6(2  N., 
4  E.),  where  the  material  for  the  Sparks  Ferry  road  is  to  be  ob- 
tained. The  exposure  on  the  hillside  showed  a  hard  gray  stone, 
which  will  doubtless  serve  well  as  macadam.  If  care  be  taken 
to  reject  all  layers  which  have  a  clayey,  shale-like  appearance,  or 
which  approach  the  oolitic  in  softness  and  structure,  the  Mitchell 
stone  can  be  depended  upon  to  furnish  the  best  of  material  for 
macadam. 

Oravel, — The  creek  gravels  of  northeastern  Washington  County 
have  been  used  on  a  number  of  the  roads  and  have  proven  durable 
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and  excellent  in  cementing  qualities.  The  gravels  from  the  Har- 
rodsbiirg  limestone  areas,  composed  as  they  are  largely  of  small, 
very  hard  geodes  and  pieces  of  flint,  make  a  smooth,  firm  roadway. 
The  Canton-Salem  and  the  Seaba  roads  furnish  examples  where 
this  gravel  has  been  used  in  working  out  the  taxes.  They  run 
through  one  of  the  finest  farming  districts  of  the  county  and  are 
in  good  condition  for  tlie  greater  part  of  the  year.  Many  of  the 
small  geodes  are  seen  along  the  roadside  wherever  the  Harrods- 
burg  stone  forms  the  surface,  and  each  season  the  bars  on  all 
the  streams  in  this  area  are  replenished,  furnishing  a  never-failing 
supply  of  the  best  of  gravels  for  road  improvement 

In  Gibson  and  the  greater  part  of  Monroe,  Franklin  and  Polk 
townships  the  creek  gravel  from  the  decomposing  iron  carbonate 
or  siderite  nodules  of  the  Knobstone  furnishes  a  source  of  excellent 
road  material  which  has  been  utilized  to  some  extent*  On  the 
Little  York  and  Salem  road,  11  feet  wide,  1,800  cubic  yards  were 
used  to  the  mile.  This  road  is  six  years  old  and  has  require<l  very 
little  repairing.  The  same  can  be  said  of  the  Lesterville  and  Lit- 
the  York  road.  This  gravel  occurs  abundantly  on  Elk  Creek  and 
its  tributary.  Price's  Mill  Branch,  especially  in  those  parts  of  their 
courses  which  nin  through  the  knobs  or  hills.  When  first  userl 
for  road  construction  it  sold  at  »3  cents  per  yard,  but  the  fanner^; 
now  ask  5  cents. 

A  new  road  two  and  an  eighth  miles  long,  to  be  built  in  1906, 
will  extend  from  the  south  edge  of  section  35  (4  N.,  5  E.),  north 
to  Tatlock's  ferry  across  the  Muscatatuck  River.  The  gravel  will 
be  gotten  from  Robinson's  branch  to  the  west  of  section  32,  as  the 
lower  course  of  1^1  k  Creek  is  through  a  flat  area  where  there  is 
but  little  gravel.  The  engineer's  estimate  of  the  cost  of  the  road 
is  $1,600  per  mile. 

The  tributaries  of  the  iliddlc  and  Mutton  forks  of  131ue  River 
in  Franklin  and  Polk  townships  have  cut  through  the  overlying 
Harrodsburg  limestone,  deep  into  the  Knobstone  and  large  quan- 
tities of  crcek  era  vol  occur  on  the  bars,  which  is  derived  from 
both  formations,  and  is  therefore  excellent  in  quality. 

The  rivor  gravel  of  the  Muscatatuck  has  been  used  to  some 
extent  on  the  roads  of  Washington  and  Jackson  counties,  but  is 

*See  p.  128  for  an  account  of  the  character  and  quality  of  this  Knobstone  gravel. 
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inferior  to  that  of  the  creeks,  as  it  is,  in  general,  too  fine,  and  does 
not  pack  well. 

On  the  crest  of  a  high  hill  or  knob  in  section  30  (4  N.,  4  E.), 
Monroe  Township,  300  or  more  feet  above  the  Muscatatuck  River, 
is  a  deposit  of  gravel  covering  about  30  acres  which  has  been  used 
extensively  for  top  dressing  the  roeds  of  the  township,  especially 
the  Millport  and  Salem  road,  which  passes  close  by  the  pit  The 
gravel  is  composed  mostly  of  chocolate  colored  chert,  pieces  of 
quartzite,  and  brown  and  yellow  hard  sandstone.  In  size  the 
pebbles  range  from  3  inches  down.  There  is  much  oxide  of  iron 
intermingled  which  causes  the  gravel  to  cement  very  closely  and 
firmly,  thus  making  a  road  surface  which  does  not  wear  into 
ruts  and  which  is  free  from  dust  at  all  seasons.  The  pit 
has  been  opened  to  a  depth  of  30  feet  and  the  deposit  is  known 
to  be  20  feet  deeper.  The  gravel  sells  at  5  cents  per  cubic  yard 
and  is  esteemed  so  highly  as  a  surfacing  material  that  ifc  is 
hauled  several  miles  across  the  Muscatatuck  River  into  Jackson 
County. 

Improved  Roads. 

While  the  mileage  of  improved  roads  in  Washington  County  is 
not  large,  those  which  have  been  built  are,  for  the  most  part,  well 
constructed.  With  such  a  beginning  there  is  little  doubt  but  that 
those  of  the  future  will  be  even  better. 

The  first  macadamized  road  in  the  county  was  the  old  New  Al- 
bany and  Vincennes  turnpike,  built  between  1836  and  1839  by 
the  State.*  It  enters  the  countv  near  the  southeastern  corner  of 
Posey  Township,  southwest  quarter  of  section  14  (1  S.,  3  E.), 
and  passing  through  Fredericksburg  and  Hardinsburg  in  a  north- 
westerly direction,  enters  Orange  County  from  the  southwestern 
comer  of  Madison  Township,  southwest  quarter  of  section  33 
(1  N.,  2  E.).  There  is,  therefore,  a  little  more  than  8  miles 
within  Washington  County.  This  is  owned  by  a  corporation 
known  as  the  New  Albany  and  Vincennes  Plank  Road  Co.,  and 
is  operated  as  a  toll  road.  Prof.  W.  W.  Borden  informs  me 
that  there  is  a  stretch  of  about  Yo  mile  of  this  road  in  Floyd 
County  which,  as  an  experiment,  was  improved  with  the  Knob- 
stone  creek  pravel  instead  of  stone.     The  gravel  was  placed  on 


"^Sce  p.  32  of  this  report. 
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the  road  18  inches  thick  for  its  full  width ;  and,  though  heavily 
traveled  for  nearly  70  years  with  little  repair,  it  is  still  a  good 
piece  of  roadway. 

Between  1837  and  1839,  the  New  Albany  and  Salem  pike  was 
also  graded  as  far  as  Salem  and,  in  part,  bridged  by  the  State.* 
The  grade  was  afterward  turned  over  to  the  New  Albany  and 
Salem  Railway,  now  the  main  line  of  the  C,  I.  &  L.  (Monon), 
which  utilized  it  to  within  12  miles  of  Salem  as  a  part  of  their 
roadbed.  This  12  miles  was  kept  up  by  the  county  and  was 
finally  improved  under  the  free  gravel  road  law. 

The  Millport  and  Salem  road,  extending  from  Salem  northward 
a  distance  of  1 3  miles  through  Washington  and  Monroe  townships 
to  Millport  on  the  Muscatatuck  River,  was  the  first  fi-ee  pike  road 
in  the  county.  At  one  time  it  was  a  plank  road,  built  and  operated 
by  W.  C.  DePauw,  who  had  extensive  lumber  interests  at  Mill- 
port It  was  improved  with  stone  in  1895  and  '96,  the  bottom 
layer,  5  inches  in  thickness,  being  napped  on  the  road  to  a  6-inch 
size.  On  the  middle  portion  this  was  covei'ed  with  creek  gravel 
and  on  the  northern  end  with  gravel  from  the  pit  near  Millport 
to  a  dei)th  of  3  inches.  On  the  south  end  the  top  dressing  was 
of  limestone  less  than  2  inches  in  size.  As  the  improved  portion 
is  15  feet  wide,  teams  can  easily  pass  and  wagons  travel  over  all 
parts  of  the  roadway,  so  that  the  surface  is  kept  even,  there  being 
no  wheelway  ruts,  as  on  a  narrow  road,  where  the  wheels  travel 
all  the  time  in  the  same  track.  On  account  of  the  large  sized  stone 
used  in  the  bottom  layer,  which  often,  especially  on  the  slopes, 
work  to  the  surface,  the  road  is  quite  rough  in  places,  but  nowhere 
becomes  muddy  or  much  cut  into  gullies. 

In  Gibson  Town.sliip,  in  the  northeastern  corner  of  the  county, 
there  are  71  />  miles  of  road  improved  witli  Knobstone  gravel  from 
Elk  Creek  and  its  tributaries.  This  cost  from  $800  to  $1,400  per 
mile,  dependini^  upon  tlio  distance  from  the  gi'avel  supply.  The 
roads  average  11  feet  in  width,  the  gravel  being  placed  12 
inches  thiclc  in  the  center  and  8  inches  on  the  sides.  These  roads 
were  constructed  for  a  low  price  but  are  smooth  and  seemingly 
durable  under  the  trafKc  to  wliich  they  are  subjected. 

In  Monr<»e  Township  the  Millport  road,  already  mentioned,  is 
the  only  one  improved.     In  Jefi^erson  Township,  the  Rush  Creek 

•See  p.  30  of  this  report.  ^  - 
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Valley  and  Sparks  Ferry  roads  are  improved  with  Mitchell  lime- 
stone. On  the  Rush  Creek  road  the  large  bottom  stone  has  worked 
to  the  surface  in  many  places  and  on  a  portion,  seen  by  the  writer 
during  a  heavy  rainfall,  wate^  was  running  down  the  gullies  of  the 
trackways  on  all  the  slopes,  showing  that  the  side  ditches  were 
not  performing  their  duty.  Five  miles  of  the  Sparks  Ferry  road 
wore  built  by  Shrum  and  Standish,  the  leading  contractors  in 
the  coimty,  at  a  cost  of  $2,700  per  mile.  The  improved  portion 
is  12  feet  in  width ;  the  bottom  layer,  5  inches  thick,  being  napped 
to  5-inch  ring  size,  while  the  upper  portion  is  of  crushed  stone  2 
inches  and  less  in  size  and  placed  in  2  layers. 

In  Brown  Township  there  are  several  short  roads  improved  with 
Mitchell  stone,  and  1  or  2  about  Saltillo  and  Campbellsburgh 
with  creek  gravel,  of  the  same  quality  as  used  in  northeastern 
Orange  County.    Vernon  Township  has  no  improved  roads. 

In  Washington  Township  all  the  main  roads  leading  from 
Salem,  with  the  exception  of  the  Center  road,  are  improved  with 
stone  or  with  stone  base  and  creek  gravel  top  dressing.  The  Cory- 
don  road  begins  1  mile  south  of  Salem  and  runs  to  the  township 
line  3  miles.  The  improved  portion  is  14  feet  in  width,  built  in 
the  same  manner  as  the  Millport  road,  and  cost  $8,100  for  the  3 
miles.  The  Charleston  road,  5  miles  in  length,  leaving  Salem 
from  the  east,  was  built  in  1897  of  Ilarrodsburg  limestone,  top 
dressed  with  creek  gravel.  It  cost  $9,000,  and  is  in  excellent 
condition. 

The  Salem  and  Livonia  road,  12  miles  in  length,  half  of  which 
is  in  Madison  Township,  is  12  feet  in  width,  of  crushed  Mitchell 
stone,  12  inches  deep  at  the  center  and  6'  inches  on  the  side,  and 
cost  $2,000  per  mile^  A  12-foot  road  is  of  little,  if  any,  more 
value  than  one  10  feet  wide.  A  roadway  should  be  16  feet 
wide  to  allow  wagons  to  pass  readily,  though  they  can  pass  on  a 
14-foot  road  by  crowding  the  edges.  The  main  highways  subject 
to  heavy  traffic  should,  if  possible,  be  built  14  to  16  feet  in 
width,  while  for  country  roads  9  to  10  feet  is  sufficient 

There  are  no  improved  coimty  roads  whatever  in  Franklin, 
Polk,  Pierce  and  Jackson  townships,  though  many  of  the  country 
roads  in  Pierce  Township  and  about  Pekin  have  l^en  improved 
with  Knobstone  gravel  by  the  farmers  working  out  their  road  tax. 

In  Howard  To\\Tiship  there  is  only  1^2  miles  of  stone  road. 
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This  is  a  part  of  the  Salem  and  Beck's  Mill  road,  built  of  Mitchell 
stone.  This  road  is  subjected  to  heavy  travel  and  has  cost  more 
for  repairs  than  any  road  in  the  county,  mainly  on  account  of 
the  grade  being  too  flat  with  insufficient  drainage  on  the  sides.  In 
Posey  To^Tiship  tlie  old  toll  road  previously  mentioned  is  the  only 
one  improved. 

A  combination  of  Mit/chell  limestone  and  creek  gravel  makes  an 
excellent  road,  the  gravel  being  used  as  a  top  dressing.  The 
Martinsbui^  road,  4  miles  in  length  and  10  feet  wide,  was  so 
constructed  in  1897  for  $1,500  per  mile,  and  has  cost  less  for 
repairs  than  any  road  in  the  county.  It  has  a  high  grade  and 
wiell  constructed  side  ditches,  which  have  added  much  to  its 
durability. 

Stone  Crushing  Plants. 

The  only  stone  crushing  outfit  seen  by  the  writer  in  the  county 
is  that  of  Shrum  &  Standish.  It  was  used  in  producing  macadam 
for  12  or  more  miles  of  road  in  1005.  This  outfit  consists  of 
the  following : 

1  No.  4  Austin  crusher,  costing,  with  elevator  and  scT«?n $1,500 

1  Avery  20  H.  P.  traction  engine 1,380 

1  IngersoU  steam  drill 325 

In  addition  they  hnve  a  smaller  traction  engine  with  which  they 
plow  and  iprade;  also  a  4-ton  steam  roller  with  which  they  co^m- 
pact  the  grndo  and  layers  of  stone  on  all  roads  built.  When  in 
operation  tliey  om])loy  20  to  25  men  and  produce  about  250  cubic 
vards  of  stone  dailv. 
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Section  XIII. 

THE   ROADS  AND  ROAD   MATERIALS   OF   MONROE 

COUNTY. 


By  Charles  W.  Shannon,  Bloomington,  Indiana. 


Area  in  square  miles 414 

Popnlation  in  1900 20.873 

Miles  of  public  roads 865 

Miles  of  improved  roads 165 

Percentage  of  roads  improved 19.1 

Miles  improved  witli  gravel None 

Miles  improved  with  cruslied  stone 165 

Average  original  cost  of  stone  roads  per  mile $2,200 

Total  original  cost  of  improved  roads $365,000 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $00 

Biiles  of  improved  road  (stone)  built  in  1905 4^ 

Miles  of  improved  road  (stone)  contracted  for  1906 9 

First  improved  roads  built 1880 

Proportion  of  improved  roads  built  since  1895  (per  cent.) 80 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority J.  M.  Kerr,  County  Auditor 

History. — Monroe  County,  named  in  honor  of  James  Monroe, 
fifth  President  of  the  United  States,  was  organized  in  1818, 
There  are  12  civil  townships,  with  a  total  area  of  414  square  miles. 
The  county  was  first  settled  in  1819.  For  many  years  afterward 
there  were  but  few  roads  in  the  county.  The  first  road  was  the 
old  State  road,  but  as  the  land  was  cleared  for  farming  purposes, 
the  original  route  of  the  road  was  changed  in  many  places,  and  the 
old  roadbed  can  be  traced  through  farms  in  the  central  and  north- 
em  parts  cf  the  county;  other  portions  of  the  old  road  now  well 
improved  constitute  several  miles  of  the  most  traveled  way  in  the 
comity. 

In  the-se  early  days  there  were  no  other  roads  except  the  paths 
laid  out  by  the  settlers  as  they  established  their  homes  in  the 
different  parts  of  the  county  and  found  it  necessary  to  open  lines 
of  conimunication  with  otlier  settlements  over  the  county,  and  the 
(Wpstruction  and  repair  of  such  roads  was  a  matter  of  private  con- 

(941) 
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cem ;  but  many  of  these  ^vays,  however,  deterniined  many  of  the 
public  highways  of  the  present  time. 

As  stated  above,  there  are  in  the  coimtv  865  miles  of  roadwav, 
with  1G5  miles  improved  with  cnisherl  stone  and  gravel.  The 
first  improved  road  in  the  county  was  built  in  1880  on  the  Bloom- 
ington  and  Columbus  road,  east  of  the  city  of  Hloomington. 

Concerning  the  actual  state  of  tlie  highways  of  the  county  for 
several  vears  but  little  information  is  to  be  found,  since  in  the 
countv  offices  there  is  no  detailed  record  of  road  affairs. 

Topography  and  lis  Rchtions  io  the  Highways. — ''All  land- 
ways  are,  as  regards  their  location,  construction,  and  maintenance, 
very  greatly  affecte<l  by  geological  conditions — by  the  state  of  the 
earth  over  which  the  roads  pass,  by  the  character  of  the  soil  or  the 
underlying  rock,  by  the  way  in  which  the  materials  are  affected  by 
rain  and  frost  and  the  pressure  of  wheels  and  the  feet  of  animals, 
and  by  the  topc^raphy  of  tlie  country'." 

The  diversified  physical  features  of  Monroo  County  have  so  far 
reaching  an  influence  upon  the  many  problems  presented  in  high- 
way constructi(m  as  to  demand  the  careful  consideration  of  the 
people  of  the  county.  The  greatest  differences  in  elevation  in  the 
coimty  range  from  150  to  250  feet.  The  topography  has  pro- 
foundly influenced  the  location  of  the  highways.  Far  too  little 
advantnge  has,  liowev(M",  boon  taken  of  these  tojM^graphic  fe^itures 
in  the  location  of  the  ordinary  roads;  notwithstanding  this  fact, 
a  system  of  ])ul)lic  r<»a(l<.  more  or  less  fully  adjusted  to  the  surface 
of  the  amntv,  is  boinir  uraduallv  built  up.  One  has  onlv  to  exam- 
ino  the  roads  to  soo  how  freciuently  advantagtH)Us  l(K'ati<»ns  have* 
been  ignore<l  and  vcrv  poor  ])ositions  selected  to  \k\  oonvincod  of 
the  value  of  such  a  systoni.  ^lany  of  the  roads  were  built  directly 
across  parts  of  tlu?  (•« unity  without  much  reference  to  the  to])og- 
raphy,  with  the  result  lluit  they  have  a  eon^tant  succession  <if 
aseent.s  an«l  de-eents;  <ueh  is  espeeially  true  where  an  atteni]>t 
has  l)een  ula(l(^  to  luivr  thi^  r<»n(l>  follow  the  section  lines.  In 
general,  l^'wever,  the  liiuhwnys  run  up  and  down  the  valleys, 
crossing  fnun  «ine  !<►  the  other  at  the  lowest  pnint>  in  the  divides. 
or  following  the  eluinnel  "f  some  stream,  wliieli  has  hei'ii  able  t" 
maintain  its  e<iuv-e  thnuigh  the  ridgos.  Fn  other  cases  the  mads 
follow  along  on  the  summit,  of  the  ridges,  and  in  ord(M*  that 
passage  may  be  nuide  from  tlie  roads  of  the  valley  to  those  of  the 
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much  higher  elevations  it  would  appear  that  steep  grades  could 
not  be  avoided.  This  adjustment  of  the  highways  to  the  topog- 
raphy of  the  county,  although  being  carried  out  with  marked  in- 
telligence as  regards  the  general  conditions  involved,  presents  gen- 
erally, as  described,  many  errors  in  detailed  location.  Frequently 
a  very  small  amount  of  grading  would  make  it  possible  to  utilize 
the  natural  relief  of  the  land.  It  is  clearly  evident  that  new  loca- 
tions better  adjusted  to  the  topography  of  the  county  will  have  to 
be  selected  along  many  portions  of  the  main  roads  before  they  can 
be  made  of  the  greatest  practical  benefit  to  the  agricultural  and 
commercial  interests  of  the  county.  Such  adjustments,  whether 
in  the  location  of  new  roads  or  in  the  relocation  and  grading  of 
old  ones  will  necessitate  the  careful  and  intelligent  use  of  engi- 
neering methods.  To  the  surveyor  in  charge  of  such  work  an  accu- 
rate topographic  map  of  the  coimty  would  be  of  inestimable  value, 
as  in  this  way  routes  could  be  projected  by  the  surveyor  without 
the  expense  of  a  survey,  and  in  this  way  it  would  be  very  easy  to 
compute  the  relative  grades  presented  by  several  possible  ways. 

Grades  and  Drainage. — The  steepest,  most  rugged  and  wildest 
portions  of  the  county  are  found  in  parts  of  Marion,  Washington, 
Indian  Creek  and  Polk  townships,  where  the  roadways  are  so  little 
traveled  that  the  roads  are  little  better  than  well  cleared  paths 
through  the  woods.  The  difficulties  have  also  been  so  great  that 
little  effort  has  been  made  to  locate  and  construct  those  roads  to 
advantage.  That  these  difficulties  are  surmountable  is  shown  in 
the  few  roads  of  the  better  class  that  pass  through  these  parts. 
The  Unionville-MaHinsville  road,  which  passes  through  Hub- 
bard's Gap,  although  unimproved  with  any  road  metal,  could  be 
made  an  excellent  road  with  a  relatively  small  amount  of  grading, 
and  by  the  use  of  the  stream  gravel  of  that  section  of  the  county, 
which  will  be  described  later,  the  construction  could  be  completed 
at  a  very  reasonable  cost,  and  would  become  a  much  traveled  road. 

The  several  miles  of  road  leading  through  the  county  and  known 
as  the  Gosport  and  Columbus  road,  is  an  unimproved  road  and 
presents  some  very  difficult  problems  along  a  considerable  part  of 
its  way. 

Perhaps  the  greatest  improvement  that  can  be  made  in  a  road 
would  be  to  lessen  the  grade.  Such  an  improvement  will  be  noted 
on  the  new  stone  road  to  be  built  in  Indian  Creek  Township, 
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passing  through  Buena  Vista  and  along  Little  Indian  Creek  and 
over  the  ridges  to  the  east,  in  such  places  as  the  route  is  changed 
from  the  old  way  to  avoid  the  steep  grades. 

In  many  parts  of  the  county  the  connection  between  the  valley 
and  ridge  part  of  the  road  involves  steep  grades,  which  invariably 
are  much  higher  than  is  suitable  for  a  good  highway.  Although 
a  grade  greater  than  5  per  cent,  is  impracticable,  grades  of  12  to 
15  per  cent,  are  of  frequent  occurrence.  Examples  of  such  grades 
are  found  at  Mt,  Tabor;  near  Stinesville;  south  of  the  Reeves 
Schoolhouse ;  and  west  of  the  Cross  Roads  church.  All  the  above 
are  in  Bean  Blossom  and  Richland  townships  and  are  on  im- 
proved roads.  Other  such  grades  are  foimd  on  the  old  State  road 
north  of  Hindostan ;  on  the  Gk)sport  and  Columbus  road,  in  Wash- 
ington Township ;  and  near  the  Precinct  Church,  and  several  other 
places  along  the  eastern  part  of  Marion  Town^ip.  In  Clear 
Creek  Township  very  steep  grades  are  found  on  the^jParrodsbur^ 
Pike,  just  east  of  the  railway  station,  and  also  in  se($tion  13,  near 
the  township  line. 

On  many  of  the  roads  10  per  cent  grades  are  very  common,  and 
in  a  number  of  cases  where  the  roads  follow  the  section  lines,  6  or 
8  such  grades  occur  in  1  mile. 

Such  steepness  in  the  roads,  together  witli  the  roughness  of 
their  surface,  precludes  economic  hauling.  The  greatest  load 
which  can  be  hauled  over  a  road  is  the  load  which  can  be  hauled 
through  the  deepest  mud  hole  or  up  the  steepest  hill  on  tliat  road. 
The  cost  of  hauling  is,  therefore,  necessarily  increased  in  propor- 
tion to  the  roufifhness  of  the  surface  and  the  steepness  of  tlio 
grade.  We  find  from  Gillespie  that  "if  a  horse  can  pull  on  a 
level  1,000  pounds,  on  a  rise  of  1  foot  in  10  he  draws  only  250 
pounds;  that  is,  on  a  grade  of  10  per  cent,  he  is  able  to  draw  only 
1/4  as  much  as  on  a  level  road,  and  that  it  costs  1^/^  times  as 
much  to  haul  over  a  road  having  a  5  per  cent,  grade,  and  3  times 
as  much  to  haul  over  one  having  a  grade  of  10  per  cent,  as  on  a 
level  road."  As  a  perfectly  level  road  can  seldom  be  had  for  any 
great  distiince,  it  is  well  to  know  tlie  steepest  grade  allowable. 
"If  the  hill  te  one  of  great  length,  it  is  best  to  have  the  lowest 
part  steepest  upon  which  the  horse  is  capable  of  exerting  his  full 
strength,  and  to  make  the  slope  more  gentle  towarjtlie  summit, 
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to  correspond  with  the  continually  decreasing  strength  of  the  fa- 
tigued animal." 

An  essential  feature  of  a  good  road  is  good  drainage,  and 
the  principles  of  good  drainage  remain  practically  the  same 
whether  the  road  be  constructed  of  earth,  gravel  or  stone.  There 
are  many  places  in  the  county  where  washouts  in  the  roads  are  of 
very  common  occurrence.  It  is  safe  to  pay  that  if  the  steep  grades 
were  properly  reduced,  1-3  of  the  roads  now  frequently  rendered 
almost  impassable  from  washouts  would  be  free  from  the  effects 
of  such  accidents.  "The  wear  to  a  roadbed  increases  with  the 
velocity  of  the  storm  water  flowing  down  it,  and  the  velocity  de- 
pends primarily  upon  the  grade."  Aside  from  the  grade  the 
first  demand  of  good  drainage  is  to  attend  to  the  shape  of  the  road 
surface.  On  most  of  the  improved  roads  of  the  county  the  surface 
has  been  crowned,  or  rounded  up  in  the  center,  so  that  there  is  a 
fall  from  the  center  to  the  sides,  thus  compelling  the  water  to  flow 
rapidly  from  the  surface  into  the  gutters  and  ditches  on  the  sides 
of  the  roads.  On  some  of  the  first  improved  roads  the  surface 
has  become  almost  flat  and  even  in  some  cases  depressed,  so  that 
the  water  is  not  shed  from  the  surface,  but  is  absorbed  by  the 
material  of  the  road.  The  material  then  loses  its  firmness  and 
yields  to  the  grinding  action  of  the  wheels  of  vehicles.  The 
sarface  thus  becomes  rutted  and  if  not  properly  attended  to  at  once 
is  almost  destroved.  When  the  water  is  allowed  to  stand  in  the 
holes  in  the  roads,  especially  the  earth  roads,  the  ruts  become 
deeper  and  deeper,  until  the  road  becomes  quite  impassable,  as  is 
frequently  found  in  many  parts  of  the  county  during  the  winter 
and  spring  seasons.  The  earth  roads  in  these  parts  of  the  county 
where  the  soil  is  tlie  stiff,  red,  residual  ^lay  of  the  ITarrodsbiir^ 
Limestone,  become  verv  bad  oven  after  a  summer  shower.     In  the 

« 

Mitchell  Limestone  and  the  Knobstone  regions  the  roads  becoino 
dry  very  much  quicker,  and  in  this  particular  do  not  present  as 
great  a  difficulty  as  to  the  drainage. 

The  effect  of  locked  wheels  upon  the  surface  of  the  road  is 
readilv  seen  on  the  hillsides  of  the  earth  roads  and  in  manv 
places  on  the  improved  stone  roads.  The  locked  wheels  of  the 
heavily  loaded  wagons  cut  down  through  the  surface  and  trenches 
are  formed  down  the  slope  of  the  hill.     Every  wheel  track  on  an 
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inclined  roadway  becomes  a  channel  for  carrying  down  the  water, 
and  unless  some  means  of  turning  the  water  off  to  the  sides  is 
provided  for,  these  tracks  are  quickly  deepened  into  waterways 
and  will  destroy  the  best  improved  roads ;  not  only  that,  but  such 
trenches  become  sounres  of  danger  to  vehicles  passing  over  such 
roads. 

TTpon  tho  steeper  portions  of  many  of  the  roads  "water-breaks" 
or  "breakers"  have  been  constructed  at  intervals  of  a  few  feet,  for 
tho  purpose  of  turning  to  one  side  the  storm-water,  and  thus 
prevent  the  gullying  of  the  roadway.  These  breakers  are  made  in 
various  ways;  usually  they  consist  of  a  mound  of  earth  or  stone 
extending  directly  across  the  roadway.  Although  these  serve  very 
well  their  purpose  of  turning  the  water  to  the  side,  they  form  bad 
obstructions  to  travel  and  increase  the  work  of  a  horse  hauling 
over  them.  In  a  few  cases  in  the  northeastern  part  of  the  county 
these  breakers  consist  of  small  logs  placed  across  the  road  and 
covered  with  dirt,  thus  making  a  very  bad  obstniction  in  the 
roadway. 

The  specifications  of  the  improved  roads  of  the  county  as  re- 
corded give  but  little  definite  instructions  as  to  the  drainage  con- 
ditions. Tho  following  are  the  conditions  as  set  forth  in  the  re- 
ports which  apply  in  a  general  way  to  most  of  the  improved  roads 
in  the  county:  "The  drainage  shall  be  by  side-ditches  in  all 
excavations  and  in  all  embankments  under  1  foot.  These  ditches 
shall  bo  1  foot  wide  at  the  bottom,  3  feet  wide  at  the  top  and  1 
foot  deep,  and  are  to  incline  parallel  with  the  grade  lines  shown 
on  the  profile.  Side-hill  cuts  are  to  be  channeled  off  at  the  first 
suitable  depression.  The  cross  drainage  shall  be  by  the  best 
socket  sewer  ]>ipe  at  least  22  feet  long  and  of  the  size  and  at  the 
location  shown  on  the  profile,  and  the  tiling  must  be  laid  deep 
enough  to  be  out  of  danger  of  breakage  by  travel,  and  to  carry 
off  water." 

Bridtjes. — Xo  detailed  examination  of  the  bridges  was  at- 
tempted, thongli  note  was  made  of  their  general  character  and 
condition.  They  may  be  divided  into  3  classes — wooden,  iron, 
and  stone.  Under  the  head  bridges  is  included  not  only  bridges 
proper,  but  also  culverts  and  smaller  drains.  The  majority  of  the 
small  bridfres,  culverts  and  drains  are  of  wood.      They  are  in 


quarries  ami  In  i>lacc» 
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various  stages  of  repair  varying  from  those  newly  built  to  those 
over  which  it  is  unsafe  to  ride.  Over  some  of  the  larger  streams 
are  enclosed  or  covered  wooden  bridges.  Iron  bridges  are,  how- 
ever, fast  replacing  the  longer  wooden  spans,  and  stone  and  sewer 
tile  are  replacing  the  smaller  bridges,  culverts  and  drains.  The 
bridge  specifications  in  general  are  as  follows :  "All  bridges  shall 
be  constructed  according  to  the  section  on  Exhibit  'X.'  The  ma- 
sonry shall  be  of  the  kind  commonly  known  as  broken  ranga 
No  stone  shall  be  used  that  is  less  than  6  inches  in  thickness,  1 
foot  in  length,  and  equal  to  ^/^  the  thickness  of  the  wall  in  width, 
and  at  least  every  third  course  shall  be  of  a  width  or  length  equal 
to  the  full  thickness  of  the  walls.  The  bulk-heads  for  sewer  tile 
shall  be  1  foot  thick  and  shall  be  capped  with  a  stone  their  full 
length  and  not  less  than  6  inches  thick  and  of  a  width  sufficient 
to  over-jet  the  walls  on  either  side  or  end.  All  of  the  above  to  be 
of  the  size  and  stvle  as  shown  in  section  on  Exhibit  'X.'  *  *  * 
All  stone  shall  be  laid  in  the  mortar  of  1  part  cement  and  2  parts 
of  clean  sand.  Any  mortar  which  has  been  mixed  and  allowed  to 
set  will  not  be  permitted  to  be  remixed  and  used.  *  *  *  The 
box  culverts  at  stations  l^os.  1,  2,  3,  etc.,  shall  be  covered  with 
stone  6  inches  thick  and  of  a  width  sufficient  to  lap  1  ftK)t  on 
each  wall.  *  *  *  All  wooden  culverts  shall  be  constrii?ted 
of  sound  white  oak  timber  of  a  strength  sufficient  to  cany  00 
pounds  to  the  square  foot,  with  a  safety  factor  of  4.  The  iloors 
of  the  culverts  shall  be  raised  1  foot  above  the  grade  line.  All 
culverts  shall  be  provided  with  hub-guards  and  hand-rails  and  shiill 
be  eighteen  feet  wide.  The  superstructure  of  all  wooden  culverts 
shall  be  built  of  rubble  masonry  in  the  following  manner :  Walls 
long  enough  to  bear  up  the  structure  placed  upon  them  shall  be 
()uilt;  to  these  walls  shall  be  joined  wing  walls  extending  from 
the  main  walls  at  an  angle  of  45  degrees  for  a  distance  of  9 
feet  These  walls  may  be  stepped  by  permission  of  the  engineer 
in  charge.     All  walls  are  to  be  laid  in  good  cement  mortar." 

In  some  of  the  stone  abutments  there  are  traces  of  weakness  and 
disintegration,  caused  by  the  water  and  the  action  of  the  frost. 
One  of  the  items  of  cost  in  the  construction  of  a  bridge  is  that  of 
the  abutments,  upon  which  the  stability  of  the  wl^le  structure 
depends;  it  is  therefore  important  that  they  be  projpw'ly  located, 
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and  this  can  be  done  only  after  a  careful  study  has  been  made  of 
the  proposed  bridge  site.  With  the  great  supply  of  stone  at  hand 
in  Monroe  County  the  bridges  as  they  are  being  built  may  at  a 
very  reasonable  cost  be  made  with  imyielding  foundations. 

Road  Materials. 

The  essential  qualities  of  a  good  road  surface  are  hardness  and 
smoothness  at  all  times.  These  qualities  are  obtained,  first,  by 
proper  construction ;  second,  by  the  selection  of  a  good  road  ma- 
terial ;  and  it  is  a  matter  of  very  great  importance  to  determine 
before  making  the  road  what  is  the  best  available  material  to  use 
upon  its  surface.  The  forces  tending  to  destroy  roads  must  first 
be  considered  in  order  to  see  what  qualities  the  stone  must  have 
to  resist  them ;  such  forces  are  first,  the  wear  and  tear  of  travel ; 
second,  the  forces  of  nature. 

Monroe  County  is  abundantly  supplied  with  stone  and  gravel, 
such  as  are  of  various  values  as  road  material,  and  are  therefore 
of  much  significance  to  the  road  builder.  Not  only  do  the  physical 
characteristic  of  the  materials  composing  the  roadbed  largely 
affect  the  permanency  of  the  traveled  way,  but  the  character  and 
distribution  of  the  materials  of  the  different  portions  of  the  county 
detennine  the  quality  of  the  road  metals  which  are  actually  placed 
upon  the  roads  of  the  county.  The  character  of  the  roadbed  is  of 
great  importance,  and  depends  largely  upon  the  underlying  geo- 
logical fonnation.  The  limestones,  oandstones,  gravels,  sand, 
shales  and  clays  present  various  conditions  which  are  difficult  to 
deal  with,  both  in  the  preparation  of  the  bed  and  in  the  surfacing 
of  the  road.  Every  year  thousands  of  dollars  are  spent  for  the 
construction  and  repair  of  the  roads  and  it  is  the  duty  of  the  peo- 
ple of  the  county  to  make  sure  tliat  the  best  methods  of  con- 
struction and  the  very  best  material  at  hand  are  used,  in  order  that 
the  cost  of  maintenance  may  not  be  too  great. 

The  specifications  of  the  improved  roads  of  the  coimty  as  to  the 
metal  used  are  as  follows :  "The  metal  to  be  used  upon  the  road 
shall  be  of  the  best  hard  limestone  *  *  *  and  the  contractor 
shall  examine  the  quarries  and  satisfy  himself  as  to  the  nature 
and  location  of  the  material  before  he  bid?  *  *  *  the  gravel 
used  shall  be  of  the  best  stream  gravel.'' 
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In  many  places,  however,  the  "best  materials"  have  proven  to 
be  of  little  value,  and  in  ]>as3ing  over  the  roads  of  the  county,  one 
can  see  the  actual  value  of  the  materials  used,  as  regards  the  re- 
sistance to  wear  and  the  cementing  value.  A  great  saving  can  be 
made  if  it  is  known  before  building  the  road  what  is  the  best 
material  to  use.  Although  experience  is  the  best  test  of  road 
materials,  it  would  take  several  years  with  very  accurate  records 
to  get  results  of  any  value,  and  the  metho<l  would  not  be  a  prac: 
tical  one.  Laboratory  methods  must  therefore  be  used  to  deter- 
mine the  wearing  qualities  of  a  road  metal  and  its  resistance  to  the 
weather,  and  such  results  are  of  great  value,  although  they  may 
not  be  as  accurate  as  might  be  desire<l. 

With  the  descriptions  of  the  road  materials  of  the  county 
given  below  will  be  found  tables  of  laboratory  tests  made  in  the 
Bead  Material  Laboratory  of  the  United  States  Department  of 
Agriculture,  Washington,  D.  C.  These  tests  were  made  at  the 
request  of  W.  S.  Blatchley  from  samples  taken  from  the  locations 
described  below.  The  results  of  the  tests  and  the  actual  showing 
of  the  materials  on  the  ronds  of  the  countv,  as  well  as  could  be 
ascertained  bv  a  close  study  of  the  roads  and  the  records  available, 
are  in  very  close  accord,  and  such  tests  will  no  doubt  be  of  prac- 
tical use  in  the  construction  of  the  roads  of  the  county. 

LiMKSTONKS. 

r/te  Salem  or  Bedford  Oolitic  Stone- -T\i\?,  stone  comprises 
an  irregular  strip  through  the  connty,  beginning  a  little  south  of 
the  river  at  the  nortluvest  cnrner  of  the  county,  and  extending  in 
a  southeasterly  direction,  vary  in  i^  in  width  from  1  mile  to  3 
miles  near  Til<H)nungton.  From  tliore  the  bolt  turns  slightly  to  the 
southwest  and  becomes  wider  as  it  approaches  the  southern  limit 
of  the  county,  until  it  is  alni(»st  0  niih^s  in  width.  The  chief  value 
of  this  stone  is  for  building  jjurposos,  and  for  use  in  making 
Portland  cement.  Tliis  stone  has  been  used  to  some  extent  on  the 
road  passing  through  the  section  of  the  county  where  it  is  found. 
The  stone  is  soft  and  does  n<»l  iiive  a  la^r^tin^  roadway :  the  cement- 
ing  quality  is  good,  but  it  will  not  stand  the  grinding  action  of 
the  wheels  as  do  the  harder  stones.  The  planer  dust,  which  can  be 
had  from  the  mills  for  the  cost  of  transportation,  has  been  used 
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in  places  as  a.  top  dressing  for  other  stone.  Where  this  stone  has 
been  used  on  much  traveled  roads,  rapid  wearing  produces  a  sur- 
face of  dust  that  becomes  often  intolerable  during  dry  and  windy 
periods.  When  first  placed  upon  the  roads  the  "oolitic"  stone  is 
very  white,  but  soon  becomes  of  a  dull  slaty  color. 

Although  this  limestone  is  not  an  ideal  one  for  i-oad  purposes 
it  is  the  most  abundant  and  accessible  in  the  region  in  which 
it  occurs  and  can  well  be  recommended  for  roads  where  the  heavi- 
est traffic  is  not  present  It  is  very  certain  that  a  more  extended 
use  of  this  atone  will  be  made  on  the  roads  through  the  quarry 
districts.  Roads  of  greater  durability  could  be  constructed  if  the 
foundation  were  made  of  the  "oi)litic"  st<^ne  and  the  top  dressing- 
be  of  harder  limestone  or  of  the  cherty  and  quartzitic  gravel  found 
in  the  same  parts  of  the  coimty ;  this  gravel  is  a  good  binder  and 
offers  a  strong  resistance  to  wear. 

Results  of  Physical  TesU  of  the  Salem  or  Bedford  *^  Oolitic"  Limeatone  from  the 
property  of  the  Hunter  \  'alley  Quarriea,  Bloominglon.  * 

Specific  gravity 2.4      French  coefticieiit  of  w(?ar.     3.7 

Weight  per  cu.  ft (lbs.)   149.7       Hardness -  -47.5 

Water  absorbed  per  cu.  ft. .  (lb.««.)     -4.44      Toughness 4 

Per  cent,  of  wear lO.S      Cemenling  value  —Dry 18 

Wet eii 

"A  very  soft  liiuc^stone.  very  low  in  toughness  and  resistance  to  wear, 
developing  a  good  cementing  value.    Best  suited  for  country-road  traffic." 

— Page. 

A  sample  of  the  stone  was  analyzed  by  the  chemist  at  the  same 
laboratory,  with  the  following  rCxsnlts: 

Analysis  of  Bedford  O'nlitir  Limestone  from  Hunter  Valley  (Quarries ,  Bloomingtoit^ 

Monroe.  County. 

Per  cent. 

Alumina  (Al/),)   Trace 

Lime  (CaO)   rAUO 

Magnesia  (MgO)  Trace 

Insoluble  in  hydroclil«»ri«-  nrid 1.V2 

I/)S8  on  ignition  4L*.50 

Total    1)0.72 

The  Ilarroilsihurfj  Lhnnfitonc. — This  liinestoiio  is  lh('  surface 
stone  along  the  enstorn  outcrop  of  the  '^^fHitic,"  where  it  comprise?? 
a  belt  from  3  to  5  miles  in  width.  To  the  east  there  are  detached 
patx^es  of  this  stone  capping  many  of  the  hills  of  the  Knobstone. 

*For  standard  of  comparison  see  p.  79. 
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This  stone  is  very  fossiliferous,  and  also  contains  great  numbers 
of  geodes  and  masses  of  chert  The  Harrodsburg,  although  not  a 
hard  limestone,  is  a  much  more  durable  road  metal  than  the 
"oolitic."  It  has  been  used  quite  extensively  on  the  roads  of  the 
coimty  with  fairly  good  results.  The  residual  clay  of  this  lime^ 
stone  is  very  stiff,  and  a  small  amount  of  the  clay  used  with  the 
crushed  stone  aids  greatly  in  binding  the  particles  together. 

In  parts  of  the  county  where  the  Harrodsburg  limestone  was 
once  the  surface  stone,  tlie  geodes  and  cherty  masses  are  found 
in  considerable  quantities  along  the  streams,  and  are  of  value 
as  road  metal.  The  Upper  Harrodsburg  is  massive  but  not  so 
firm  and  durable  as  the  Lower. 

RemlU  of  Physical  TeUs  of  the  Upper  Harrodsburg  lAmestone  from  land  of 

Indiana  University ^  Bloomington. 

Specific  gravity 2.7      Frencli  coeflleient  of  wear.     3.8 

Welglit  per  cu.  ft (lbs.)  168.4      Hardness —14.5 

Water  absorbed  per  cu.  ft. .  (lbs.)     3.32      Toughness C 

Per  cent,  of  wear 10.6      CJenienting  value — Dry 19 

Wet 49 

"A  very  soft  limestone,  low  in  toughness,  with  very  low  resistance 
to  wear.  Develops  good  cementing  value.  Best  suited  for  country-road 
traflac."— Page. 

Results  of  Physical  Test^t  of  tfie  Ijower  IFarrodnhurfj  Limestone  from  roadside 
quarry  on  north  pike,  one  and  one-half  miles  north  of  Bloomington. 

Specific  gravity 2.6      French  coefficient  of  wear.     7.5 

Weight  per  cu.  ft (lbs.)   165.3      Hardness —3 

Water  absorbed  per  cu.  ft. .  (lbs.)       .97      Toughness 7 

Per  cent,  of  wear 5.3      Cementing  value — Dry 23 

Wet 62 

"A  soft  and  brittle  limestone,  with  rather  low  resistance  to  wear,  but 
good  cementing  value.    Best  suited  for  highway  and  country -road  trafllc." 

— Page. 

Samples  of  both  the  Upper  and  Lower  Harrodsburg  limestones 
were  analyzed  at  the  same  laboratory,  with  the  following  results: 

Analyses  of  Upper  and  Lower  Harrodsburg  Limestones  from  Monroe  County, 

Upper  Htone,      Lower  stone. 

Alumina  and  iron  oxide  (AlaOa+Kc.Oj) 0.65  0.63 

Lime  (CaO)    52.95  50.50 

Magnesia  (MgO)   0.20  2.50 

Phosphoric  acid  (P-O^) 0.32 

Insoluble  in  hydrochloric  acid 3.76  4.53 

Loss  on  ignition  42.04  41.65 


Total  99.60  100.13 


Outcrop  ol  atone  In  roadwoy  in  tlie  soutbweat  coriKT  o(  Bloom liiKton. 
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The  Mitchell  Limestone. — This  limestone  extends  in  the  main 
from  the  north  to  the  south  side  of  the  county  along  the  western 
edge  of  the  Oolitic  belt,  and  west  almost  to  the  county  line  to 
where  the  sandstones  appear  as  the  chief  surface  stones  with  lime- 
stone outcropping  here  and  there.  The  Mitchell  limestone  con- 
sists of  massive,  compact  layers  of  dark  blue  and  gray  limestones, 
with  interbedded  impure  and  fossiliferous  limestones,  shales  and 
chert.  In  the  main  this  is  a  very  hard  limestone  and  is  of  great 
value  as  a  road  material.  It  has  been  used  chiefly  in  the  con- 
struction of  the  streets  in  Bloomington  and  on  several  miles  of  the 
best  improved  roads  of  the  county.  As  far  as  it  is  possible  to 
determine  from  statistics  now  at  hand  and  bv  the  actual  wear  on 
the  roads  the  Mitchell  limestone  is  the  best  road  material  in  the 
county. 

RrAults  of  Physical  Tests  of  Upper  Mitchell  Limestone  from  t/ie  land  of  James 
Blair,  along  the  EllettsviUe  pike  and  Maple  Street  extension,  Bloomington. 

Specific  gravity 2.6      Frencli  coefllcient  of  wear.  13.4 

Weiglit  per  cu.  ft .(lbs.)  165.3      Hardness 9.3 

Water  absorbed  por  cu.  ft. .  (lbs.)       1.7      Toughness 13 

Per  cent,  of  wear 3      Cementing  value — Dry 'M) 

Wet 41 

"A  tougli,  hard  rock  wltli  a  fairly  good  resistance  to  wear  and  cement- 
ing value.     Suited  for  highway  and  suburban  traffic." — Page. 


Rei<uUs  of  Physical  Tests  of  the  Lower  Mitchell  Limedone  from  the  road-metal 
fjaarry  of  F.  M.  Robinson,  vest  of  the  cemetery,  Bloomington:^ 

Specific  gravity 2.0      French  coefficient  of  wear.   11.5 

Weight  per  cu.  ft (lbs.)   162.3      Hardness 10.5 

Water  absorbed  i)er  cu.  ft.. (lbs.)     2.10      Toughness 12 

Per  cent,  of  wear 3.5      Cementing  value — Di-y 14 

Wet 74 

**A  very  hard  limestone,  rather  high  in  toughness  and  resistance  to 
wear,  developing  a  good  cementing  value.  Should  give  exceUent  results 
under  highway  traffic." — Page. 

•For  standard  of  comparison  see  p.  79. 
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Samples  of  both  the  Upper  and  Lower  Mitchell  limestones  were 
analyzed  at  the  same  laboratory,  with  the  following  results : 

Amdyses  of  Upper  and  Lower  Mitchell  Limestones  from  Monroe  County. 

Upper  Mtone,      Lotoer  »tone. 

Alumina  and  iron  oxide  (AlsO.+FesO,) 50  .50 

Lime  (CaO)    55.00  47.00 

Magnesia  (MgO)   Trace  5.29 

Phosphoric  acid  (P,0,)  ^Trace 

Insoluble  in  hydrochloric  acid 1.84  5.44 

Loss  on  ignition  42.69  42.03 

Totals    100.03  100.26 

The  above  mentioned  quarry  is  the  largest  road  metal  quarry 
in  the  county.  It  has  furnished  much  of  the  material  for  the 
city  streets,  for  considerable  of  the  country  roads  west  of  town, 
and  during  the  past  year  has  furnished  several  hundred  yards  of 
broken  stone  for  repair  work  on  the  improved  roads  of  the  county 
within  reasonable  hauling  distance.  The  chief  reasons  for  this 
quarry  now  being  so  largely  worked  are  its  nearness  to  the  city  of 
Bloomington,  the  quality  of  the  stone,  and  the  saving  in  expense 
in  moving  crushers,  etc  (see  description  of  road  machinery). 

The  quarry  on  the  property  of  James  Blair  was  but  recently 
opened,  but  it  will  prove  to  l)e  a  quan-v  of  value,  because  of  the 
value  of  the  stone,  and  the  small  amount  of  stripping  necessary  to 
make  the  stone  available.  Two  pieces  of  roadway  just  completed 
will  show  the  value  of  this  stone  on  much  traveled  ways,  i.  e.. 
Eleventh  Street  extension  to  the  Vernal  Pike  and  the  Maple 
Street  extension  to  the  EUettsville  Pike. 

The  showing  of  the  tests  and  the  durability  as  shown  upon  the 
roads  where  the  stone  has  been  used,  should  lead  to  the  Mitchell 
limestone  being  made  the  important  source  of  road  material. 

Gravel. 

In  the  different  parts  of  the  county  there  are  various  classes  of 
gravel  of  more  or  less  value  as  road  material.  All  these  gravels 
have  been  used  to  some  extent  as  road  metal.  In  themselves  they 
are  not  first-class,  but  when  used  as  a  binder  or  top  dressing  with 
crushed  stone  are  very  serviceable.  Short  distances  have  been  im- 
proved with  these  gravels  alone,  but  in  most  places  they  have  been 
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used  with  the  stone,  and  in  other  places  have  been  used  by  the 
farmers  and  supervisors  to  repair  earth  roads. 

The  best  of  these  gravels  is  a  cherty  gravel  found  in  consider- 
able quantity  along  Jack's  Defeat  Creek,  especially  in  the  vicinity 
of  Stinesville.  This  material  has  been  used  on  the  roads  in  part 
around  Stinesville,  EUettsville,  and  on  the  i-oad  between  EUetts- 
ville  and  Mt.  Tabor.  When  teste<l  it  shows  a  cementing  value 
when  dry  of  23 ;  when  wet,  54. 

"Is  a  gravel  which  develops  a  g(X>d  cementing  value.  Will  do 
well  for  gravel  roads  or  as  a  binder." — Page. 

Along  Little  Richland  (]lreek  and  its  branches  is  found  a  gravel 
composed  of  chert,  geodes,  sandstone,  fragments  of  limestone  and 
shala  This  is  plentiful  south  of  Ranard  Schoolhouse,  section 
29,  Richland  Township.  This  mixture  is  very  suitable  for  road 
material  and  has  been  used  on  the  improved  roads  in  sections 
20,  21,  28,  29,  30,  31,  32  and  33,  Richland  Township. 

Along  Uig  Richland  Creek  and  the  streams  south  there  is  a  very 
similar  gravel,  but  composed  chiefly  of  sand,  and  fragments  of 
sandstone  and  limestone.  This  has  beeu  used  in  sections  31,  32 
and  33  of  Richland  Township,  and  wherever  gravel  has  been  used 
in  the  townships  south. 

In  the  southeastern  part  of  the  county  is  a  gravel  which  consists 
chiefly  of  geodes,  chert,  and  the  red  residual  clay  of  the  Harrods- 
buig  limestone.  There  is  also  a  considerable  amount  of  sandy 
gravel  from  the  Knobstone.  These  are  used  on  some  of  the  roads 
of  Salt  Creek  Township. 

Farther  north  in  the  vicinity  of  Stobo  and  still  farther  north  is 
a  gravel  composed  of  sandstone,  geodes  and  shale.  It  has  been 
used  on  the  roiuls  near  Stobo  and  along  Stephen's  Creek. 

In  the  northeastern  part  of  the  county  there  is  a  supply  of 
gravel  very  similar  to  the  last  one  mentioned,  but  also  there  is  in 
addition  glacial  gravel.  North  of  Hubbard's  Gap,  in  Marion 
Township,  are  deposits  of  glacinl  material.  This  is  found  most 
plentiful  along  Robert's  Creek  and  its  tributaries  and  farther  west 
along  the  valleys  and  the  streams  tributary  to  Hacker's  Creek. 
Also  south  of  the  gaj)  in  the  streams  of  Honey  Creek  is  found 
sufficient  glacial  material  to  give  durability  to  the  stream  gravel 
above  mentioned,  i.  e.,  that  consisting  of  sandstone,  geodes  and 
shale.    No  use  wortliv  of  mention  has  been  made  of  this  material. 
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From  the  description  of  the  materials  given  above  it  may  be 
seen  that  it  is  po^ible  for  Monroe  County  to  have  a  varied  assortr 
ment  of  good  roads.  There  are  no  improved  roads  in  Marion  and 
Polk  townships,  and  of  the  total  mileage  of  improved  roads  more 
than  60  per  cent,  is  found  in  the  three  townships  of  Bloomington, 
Perry,  and  Kichland.  Nine  well  improved  stone  roads  le^id  out 
of  the  city  of  Bloomington  to  the  different  parts  of  the  county; 
of  these  the  Bloomington  and  Whitehall  road  is  probably  the 
best,  and  the  north  pike  is  the  one  which  has  the  most  picturesque 
scenery.  All  these  roads  are  much  traveled,  the  wear  and  tear  of 
the  vehicles  is  very  gi'eat,  and  too  much  care  can  not  be  taken  in 
the  construction  and  maintenance  of  such  roads.  The  total  mile- 
age of  improved  roads  as  given  is  exclusive  of  city  streets  and 
roads  improved  by  the  farmers  of  the  various  townships. 

Methods  of  Construction  and  Machinery  Used. 

l^he  Road-bed, — The  right  of  way  for  most  of  the  roads  im- 
proved is  40  feet  in  the  clear.  The  road-bed  proper  in  most  cases 
is  required  to  be  20  feet  in  width  with  the  center  line  6  inches 
higher  than  the  outer  edge.  Other  matters  in  regard  to  the  road- 
bed must  be  determined  by  the  location  under  consideration,  by 
the  material  passed  over,  the  natural  drainage,  the  grades,  etc. 

Surfaciriq. — The  specifications  state  +hat  the  metal  placed  upon 
the  road  shall  be  of  crave!  or  crushed  stoiic.  Where  the  stone  is 
used  it  is  to  be  crushed  so  that  no  piece  will  cube  greater  than 
21/2  inches  or  of  such  a  size  as  will  at  its  greatest  diameter  pas=^ 
through  a  214-inch  ring.  The  advantage  of  uniform  size  is  ex- 
plained by  the  fact  that  the  strength  of  a  broken  stone  road 
consists  in  the  firmness  with  which  th(>  different  ]>ieces  are  held 
together.  If  the  stones  are  of  various  sizes,  smaller  ones  will  be 
found  ])etwecn  larger  ones,  preventing  the  latter  from  coming 
together.  *'The  metal  is  to  be  placed  upon  the  road  12  feet  wide 
or  G  fc^t  on  each  side  of  the  center  line.  It  shall  be  1  foot  deep 
at  tlie  center  and  6  inches  deep  at  the  outer  edge.  The  metnl 
shall  be  banked  up  at  the  sides  with  earth  extending  at  least  2  feet 
from  the  edge  of  the  metal.  The  nietiil  shnll  consist  of  2  cour.>^os 
of  stone — the  first  course  shall  l>e  9  inches  deep  and  crushed  so 
that  no  ])iece  will  cube  greater  than  2V<.  inches;  the  top  course 
shall  be  of  screenings  *]  inches  deep.'' 
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The  roads  formerly  built  in  the  county  have  not  been  rolled 
with  a  steam  roller.  The  roads  which  have  been  constructed  would 
require  from  1,000  to  2,000  yards  of  stone  per  mile  and  the  total 
cost  of  the  road  would  approximate  $2,500  per  mile-.  But  where 
there  is  the  heaviest  traffic  the  grade  should  he  somewhat  more 
than  20  feet,  we  will  say  '50  feet,  with  tlie  metal  20  feet  in  width, 
and  should  be  well  rolled  with  a  steam  roller.  Such  a  piece  of 
road  has  been  built  from  the  comer  of  Thirteenth  and  Maple 
streets  to  the  Ellettsville  Pike.  Such  a  road  would  cost  from 
$4,000  to  $5,000  per  mile,  but  the  increase  in  durability  and  the 
small  cost  of  maintenance  would  make  it  advisable  to  construct 
sudi  roads  where  wide  roads  are  necessarv. 

Steam  Boilers. — As  stated  al)ove,  tlie  steam  roller  has  not  been 
used  on  the  improved  roads  of  the  county  outside  of  the  limits  of 
the  city  of  Bltx>mington,  except  on  short  extensions  built  in  1905. 
Such  a  roller  as  is  used  on  the  streets  of  liloomington  would  now 
cost  about  $2,500.  The  weight  is  12  tons.  Such  a  roller  is 
capable  of  climbing  any  grade  that  should  l)e  ixmnitted  on  an 
improved  stone  road.  The  engineer  in  charge  would  be  paid  al)out 
$2.50  per  day,  and  he  could  roll  about  a  mile  of  road  in  a  day 
or  about  a  half  mile  of  surfacing  in  a  day.  Although  the  first 
cost  would  Ix?  great  the  roller  is  veiT  lasting,  and  the  better 
condition  of  the  roads,  and  tlie  sjiving  to  vehicles  and  horses, 
would  more  than  cornponsate  for  the  original  cost.  The  amount 
of  fuel  usi'd  would  bo  al>out  GOO  pounds  of  coal  per  day.  The 
roller  should  Ik?  used  hoth  in  the  con>itruction  and  the  repair 
of  the  roads.  The  road-bed  should  Ixj  carefully  rolled,  then  the 
crushed  stone  placed  uj)on  the  surface  and  rolle<l  and  finally  tlic 
screenings?  ])o  ]mt  in  place  and  rolled.  Kvery  road  is  jnade 
smoother,  hardier,  and  l)etter  bv  rolling.  If  the  rolling  is  not 
done  in  damn  weather  the  surface  should  hv  sprinkled  in  order 
that  the  lx*st  cementing  results  may  be  had. 

Crushers, — The  machines  used  in  the  connty  for  emshing  the 
stone  for  rr»ad  purposes  are  shown  in  the  illustrations  acconipanv- 
ing  this  n»p<»rt.  These  crnshers  have  n  ca]>a('ity  r>f  100  yards  in 
10  hours.  This  material  is  crushcnl  and  the  screen  at  the  toj)  of 
the  carrier  separates  the  material.  The  stone  is  crushed  and  de- 
livered on  the  road  tor  $1  per  cubic  yard.  In  the  construction 
of  a  ne^v  road  a  quarry  is  usually  opened  at  a  place  that  will  make 
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the  material  most  available,  but  on  account  of  the  cost  of  stripping, 
moving,  crushing,  etc,  the  owner  of  a  crusher  can  not  afford  to 
move  to  a  new  place  imless  he  has  a  contract  for  at  least  500  or 
600  yards.  Thus  for  repair  work  it  is  often  necessary  to  haul  the 
crushed  stone  for  some  distance,  and  often  at  a  small  additional 
cost  per  cubic  yard. 

Steaan  Drill. — The  steam  drill  as  shown  in  the  illustration  is 
used  in  the  quarry  to  drill  into  the  stone  for  the  purpose  of  blast- 
ing the  material  in  order  to  get  it  ready  for  the  crusher.  The  drill 
is  used  in  many  places  where  roads  are  being  constructed  and  it  is 
necessary  to  cut  through  the  stone  to  leesen  the  grade. 

Other  Tools. — The  graders,  scoops,  plows,  shovels,  picks,  mat- 
tocks, sledges  and  axes  are  the  other  necessary  tools.  "The  con- 
tractor is  required  to  furnish  all  tools,  material  and  labor  neces- 
sary for  the  construction  of  tlie  road.  All  work  must  be  done  in 
strict  accordance  witli  the  profile  and  to  the  satisfaction  of  the 
county  commissioners  and  the  engineer  in  charge/' 

While  the  success  of  any  particular  class  of  work  depends 
largely  upon  the  use  of  proper  tools  and  machinery,  the  amount 
of  improved  road  machinery  owned  within  the  county  is  very 
small,  and  before  the  coimty  can  have  the  best  possible  roads  it 
must  be  supplied  with  the  requisite  implements. 

Broad  Tires. — -Wide  tires  are  road  makers.  It  is  generally  ad- 
mitted that  broad  tires  are  an  advantage  to  the  roads,  and  it  has 
also  been  proven  that  they  also  benefit  those  using  them.  The 
greater  number  of  tires  used  in  the  county  are  less  than  3  inches 
wida  Most  of  the  tires  are  2  and  21/2  inches  in  width,  and  some 
are  only  li/2"iiich  tires;  such  are  very  injurious  to  the  roads. 

Survey  Records,  Matl  Routes,  Guide-boards,  Double 

Track,  etc. 

Plats  and  Records. — All  the  roads  should  be  surveyed  and 
accurate  plats  and  records  preserved  for  future  reference.  The 
property  boundary  lines  should  be  made  very  definite.  Often  the 
"middle  of  the  road''  is  a  very  indefinite  line,  which  changes 
position  every  time  a  fence  is  repaired. 

Mail  Boutes. — There  are  in  the  coimtv  fifteen  rural  routes,  in- 
eluding  f>nc  that  goes  out  from  Gosport  and  touches  the  northern 
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side  of  the  county.  These  routes  serve  approximately  7,500 
persons. 

Ouide-boards. — There  are  but  few  guide-boards  in  the  county, 
and  a  greater  number  of  these  guides  placed  at  the  cross-roads 
would  be  great  convenience  to  travelers.  They  should  be  well 
made.  The  habit  of  using  guide-boards  as  a  target  and  destroying 
them  is  inexcusable,  and  persons  injuring  them  should  be 
punished. 

Double  Tracks, — While  there  are  no  roads  in  the  county  where 
double  tracks  were  originally  constructed,  there  are  places  where 
double  tracks  have  been  formed  by  persons  seeking  to  keep  off  the 
stone  road  in  the  dry  summer  weather.  The  best  example  of  this 
is  on  the  Columbus  road  east  of  Bloomington.  These  side  tracks 
are  a  saving  to  the  stone  road.  The  dirt  roads  wear  down  more 
rapidly  and  are  soon  at  a  lower  level  than  the  stone  road,  and  are 
sometimes  cut  so  far  below  as  to  form  a  dangerous  bank. 

The  stone  roads  constructed  of  the  best  material  and  kept  in 
perfect  condition  are  the  most  satisfactory,  the  cheapest,  and  most 
economical  roads  that  can  be  constructed.  The  good  roads  being 
constructed  will  lead  the  people  of  the  county  to  appreciate  good 
highways  and  gradually  all  the  important  roads  will  be  improved. 
When  the  economic  value  alone  of  the  ^ood  roads  is  considered  it 
will  be  seen  that  the  money  spent  is  paying  handsome  dividends. 


Skotion  XIV. 

THE  ROADS  AND  ROAD  MATERIALS  OF  A  PORTION 

OF  SOUTHWESTERN  INDIANA. 

Embracing  thk  Counties  of  Davikss,  Pike.  Gibson^  Posey, 
Vandekburgii^  Warrick,  Spencer,  Dubois,  Pejiry, 

AND  Crawfokd. 


By  a.  E.  Taylor. 


The  area  treated  in  this  section  comprises  about  3,845  square 
miles  of  southwestern  Indiana  and  embraces  the  counties  above 
mentioned. 

Although  this  portion  of  Indiana  has  been  noted  for  its  poor 
roads  and  cheap  land,  the  efforts  put  forth  in  road  improvement 
during  the  past  6  years  have  wrought  a  marked  change.  The 
miles  of  improved  roads  have  been  more  than  doubled,  and  several 
counties  which  previously  contained  no  road  improvement  now 
have  from  20  to  90  miles.  The  farms  along  these  roads  have  also 
become  more  valuable;  not  merelv  on  account  of  an  available 
market  at  the  time  of  the  year  when  prices  are  at  their  best,  but 
because  of  numerous  impi-ovcmcnls  in  buildings,  fences  and  tiling. 
The  improved  road  is  truly  a  great  incentive  to  industry.  To 
fully  appreciate  this,  one  only  needs  to  pass  from  a  neighborhood 
of  southwestern  Indiana  where  the  roads  have  been  improved  and 
the  farms  have  hocn  made  to  correspond,  into  another  section 
where  the  roads  are  unimproved,  and  note  the  old  dilapidated 
buildings  and  fences.  The  land  is  just  as  fertile  as  that  along  the 
improved  road,  but  the  farmer  i«  discouraged  bec^ause  he  can  not 
market  his  crops,  except  in  tlie  busy  season  of  the  year,  at  a  time 
when  the  prices  are  at  their  lowest.  He  can  not  send  his  children 
to  the  high  school  H  or  7  miles  distant  unless  he  goes  to  consider- 
able expense  and  at  the  same  time  be  deprived  of  their  presence. 
He  can  not  sret  the  Ix^nefit  of  the  free  rural  delivery,  and  is  thus 
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shut  off,  to  a  considerable  extent,  from  "what  is  going  on  about  him. 
These  are  a  few  of  the  many  reasons  why  he  has  not  the  ambition 
and  pride  to  improve  his  farm  and  home. 

Kind  of  Road  Materials. 

The  available  road  materials  of  this  area  are  gravel  and  lime- 
stone. The  gravel,  as  the  writer  will  generally  use  the  word,  will 
include,  strictly  speaking,  the  following:  (a)  A  fine  medium 
sand,  1-100  to  1-40  inches  in  diameter;  (b)  a  medium  sand,  1-40 
to  1-8  inch  in  diameter;  (c)  a  coarse  sand,  1-8  to  3-8  inch  in 
diameter;  (d)  a  roofing  pebble,  3-8  to  7-8  inch  in  diameter;  (e) 
a  gravel,  7-8  to  2  inches  in  diameter.  Anything  larger  will  be 
termed  a  boulder,  and  any  sand  smaller  than  1-100  of  an  inch  will 
be  known  as  a  fine  sand.  Only  when  the  word  gravel  is.  used  to 
mean  the  percentages  of  the  various  sizes  of  material  in  a  deposit, 
will  it  mean  from  7-8  to  2  inches ;  as,  for  example,  when  we  say 
10  per  cent^  coarse  sand,  60  per  cent  roofing  pebble,  30  per  cent, 
gravel,  and  10  per  cent,  boulder.  The  word  ferruginous  means 
a  rock  containing  red  iron  oxide;  argillaceous  means  day-like, 
and  argillite  is  an  indurated  form  of  shale.  Phenocrysts  refers 
to  the  large  crystals  or  grains  in  the  fine  grained  rocks. 

Gravel. — With  the  exception  of  the  flood  plains,  terraces  and 
bars  of  the  Wabash,  gravel  beds  of  economic  importance  are  rarely 
found.  Besides  the  deposits  along  the  Wabash,  the  only  workable 
ones  known  are  located  in  a  stream  bluff  of  Gibson  County,  1 
mile  north  of  Princeton ;  in  the  terraces  of  Black  River  in  north- 
em  Posey  County ;  in  some  bars  of  the  Ohio  River  a  mile  east  of 
West  Franklin;  and  possibly  in  the  bluffs  of  the  Ohio  at  Can- 
nelton  and  Tell  City.  The  only  deposits  worthy  of  our  notice  here 
are  those  along  the  Wabash  and  Black  rivers. 

These  deposits  are  mingled  with  a  large  portion  of  fine  sand, 
which  has  to  be  screened.  They  are  also  almost  free  from  clay, 
which  causes  them  to  be  exti*aordinarily  slow  in  packing.  This 
slowness  in  packing  permits  the  gravel  to  rub  together  and  work 
off  at  the  sides  of  the  road,  thus  causing  a  rapid  wearing  down  by 
friction  and  a  frequent  grading  of  the  road.  If  6  to  10  per  cent, 
of  day  in  some  way  could  be  supplied  it  would  cushion  the  indi- 
vidual pieces  from  one  another,  thus  doing  away  with  a  large 
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amount  of  friction,  and  would  keep  the  material  in  its  place. 
Furthermore,  it  would  very  soon  cause  the  road  to  become  hard 
and  smooth,  thus  getting  rid  of  the  cumbersome  hauling  through 
a  loose  gravel.  Outside  of  the  absence  of  day,  this  gravel  is  of  a 
very  good  quality.  The  amount  of  oxidation  is  low  and  the  rock 
percentages  are  about  43  limestone,  18  chert,  14  granite,  11 
quartz,  6  diorite,  6  shale,  1  argillite  and  1  slate,  thus  giving  us  a 
high  percentage  of  the  harder  and  more  durable  rocks. 

Limestone. — In  this  portion  of  Indiana  limestone  is  much  more 
available,  has  a  greater  durability,  is  more  used  and  gives  better 
satisfaction  than  the  gravel.  It  is  found,  more  or  Ifess,  in  all  of 
these  counties ;  the  limestones  of  the  Lower  Carboniferous  or  Mis- 
sissippian  and  Coal  Measures  occurring  in  Crawford,  Perry  and 
Dubois  counties,  and  the  Coal  Measure  limestones  in  the  re- 
mainder of  the  area. 

The  Coal  Measure  limestones  appear  in  a  great  variety  of  colors 
and  qualities.  A  black  dolomitic  limestone,  with  a  low  degree  of 
hardness,  a  fair  degree  of  toughness  and  durability,  and  a  good 
cementing  value,  is  found  in  northern  Pike  and  Gibson  counties. 
A  gray,  medium  grained  rock,  with  a  medium  hardness,  occurs 
in  Posey,  Vanderburgh  and  southern  Gibson  counties.  A  hard, 
tough  ferruginous  limestone,  with  a  high  cementing  value,  out- 
crops in  Warrick  and  Spencer  counties.  The  Huron  rock  of  the 
Lower  Carboniferous,  wliich  is  found  in  the  stream  beds  and  bluffs 
of  eastern  Perry,  northeastern  Dubois,  western  and  central  Craw- 
ford, ranges  from  a  bhie,  fine  grained  to  a  gray,  coarse  grained' 
stone.  Taken  as  a  wliole,  the  durability  of  this  rock  is  probably 
superior  to  those  of  the  Coal  Measure  rocks. 

The  limestone,  which  is  being  used  most  in  this  area  for  road 
building  purposes,  is  the  Mitchell  of  the  Lower  Carboniferous. 
It  occurs  in  eastern  Crawford  County,  and  is  quarried  on  a  large 
scale  at  Marengo  and  ^filltown.  Several  hundred  miles  of  road 
have  been  built  with  this  stone  during  the  last  6  or  7  years.  In 
general  it  is  showing;:,  where  the  roads  are  properly  graded  and 
ditched,  a  vory  fair  durability.  There  is,  however,  a  considerable 
difference  in  the  character  of  the  road  metal  obtained  from  the 
Mitchell  formation.  Some  of  the  material  is  a  bluish,  fine  grained 
stone;  other  has  a  crrayish  color  and  is  medium  or  coarse  grained. 
Some  of  this  rock,  which  is  inferior  in  quality,  contains  streaks  of 
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irou  oxide.  These  streaks  are  lines  of  weakness,  along  which  the 
stone .  is  likely  to  break  upon  being  subjected  to  pressure  or  a 
blow. 

A  great  many  localities  of  this  area  are  from  5  to  15  miles  from 
a  railroad,  but  at  the  same  time  have  more  or  less  limestone  out- 
cropping in  the  stream  beds  and  valley  sides.  These  same  neigh- 
borhoods, in  almost  all  cases,  are  without  any  improved  roads. 
For  such  the  writer  will  suggest  a  portable  crusher  that  can  be 
moved  from  place  to  place  with  little  expense.  With  this  10 
men  can  turn  out  from  40  to  60  cubic  yards  per  day  at  a  cost 
ranging  betrteen  50  and  70  cents  per  cubic  yard.  At  such  a  cost 
a  rather  inferior  material  might  be  the  most  practicable  for  the 
local  use. 

DAVIESS  COUNTY. 

Area  in  square  mUes 430 

Population  in  1900 29,914 

Miles  of  public  roads 860 

Miles  of  improved  roads 106 

Percentage  of  roads  improved 12.3 

Miles  improved  witli  gravel 70 

Miles  improved  with  crushed  stone 36 

Average  original  cost  of  gravel  roads  per  mile $1,875 

Average  original  cost  of  stone  roads  per  mile $2,125 

Total  original  cost  of  improved  roads $208,050 

Miles  of  improved  roads  (gravel)  built  in  1905 70 

Miles  of  improved  roads  (stone)  built  in  1905 36 

Miles  of  improved  roads  (gravel)  contracted  for  1906 33 

Miles  of  improved  roads  (stone)  contracted  for  1906 10 

First  improved  roads  built 1903 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Thos.  Nugent  County  Auditor 

Separated  from  the  Illinois  State  line  by  Knox  County  is 
Daviess,  in  the  southwest  portion  of  Indiana.  The  West  Fork 
of  White  River  forms  its  western  and  the  East  Fork  its  southern 
boundary,  the  two  uniting  at  the  southwestern  comer. 

Almost  the  entire  countv  has  for  its  surface  formation  the 
Coal  Measure  rocks,  the  Mansfield  sandstone  outcropping  along 
the  streams  of  the  northern  and  eastern  parts.  The  limestone, 
which  outcrops  only  in  a  few  places  near  the  East  Fork  of  White 
River,  will  be  taken  up  later.     The  drift,  which  ranges  between 
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Pig.  B-1.    Illustratina  tlie  diatribulloii  of  ruart  materials  In  DutIms  County. 


974  KEPORT    OP    STATE    GEOLOGIST. 

0  and  90  feet  in  thickness  with  an  average  of  lees  than  20  feet, 
covers  most  of  the  natural  ontcrops. 

The  topography  of  the  northeastern  part  of  the  county  is 
broken  by  sandstone  ridges,  but  advancing  west  and  southwest  this 
quickly  gives  way  to  a  rolling  country,  and  this  in  turn  to  a  level 
surface.  Numerous  prairies  are  found  along  Smither's  and  Prai- 
rie creeks,  where  lakes  or  swamps  once  existed.  In  the  southern 
portion  of  the  county,  the  larger  tributaries  of  the  West  Fork  of 
White  River  have  cut  very  pronounced  valleys,  which  give  a  hilly 
surface. 

Three  railroads  traverse  this  county,  the  Southern  Indiana 
from  east  to  west  across  the  northern  third,  the  B.  &  O.  S.-W. 
from  east  to  west  a  little  south  of  the  center,  and  the  E.  &  I.  the 
western  third  from  north  to  south. 

For  road  building  materials,  this  is  one  of  the  pooreet  counties 
of  the  State.  The  only  known  sources  are  the  gravel  deposits  in 
the  bars  and  flood  plains  of  the  West  and  East  Forks  of  White 
River,  in  small  pockets  along  Prairie  Creek  and  near  Cannels- 
burg,  and  the  limestone  at  Hudsonville  and  at  a  few  places  along 
the  East  Fork  of  White  River. 

Gravel. 

A  gravel  bar  belonging  to  T.  Hill  is  found  in  the  West  Fork  of 
White  River  1  mile  north  of  Mavsville.  This  bar  has  an  area  of 
iy2  acres,  and  is  made  up  of  gravel  and  fine  sand,  thoroughly 
washed.  The  sizes  of  this  material  are  45  per  cent  fine  to  a  fine 
medium  sand.  45  per  cent,  fine  medium  to  coarse  sand,  6  per  cent, 
roofing  pebble  and  4  per  cent^  gravel;  and  the  rock  percentages 
are  41  limestone,  30  crystallines,  11  argillaceous  chert,  10  slate, 
6  chert  and  2  sandstone.  Before  this  material  can  be  used  for 
road  purposes  it  has  to  be  screened.  The  absence  of  clay  makes 
it  very  slow  to  pack,  and  requires  frequent  grading  to  keep  it  from 
working  off  from  the  roads.  Until  it  becomes  packed  traffic  over  it 
is  carried  on  with  considerable  difficulty. 

Immediatelv  west  of  Cnnnelsburs:  and  north  of  the  B.  &  O. 
Railroad,  a  good  quality  of  gravel  is  reported  beneath  the  ground- 
water level.  Tests  have  shown  the  extent  to  be  several  thousand 
square  yards  ajid  the  stripping  to  be  from  10  to  15  f^.  The 
depth  of  the  bed  has  not  been  determined. 
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In  the  flood  plain  of  Prairie  Creek  the  writer  made  4  tests 
by  driving  down  a  1%-ineh  pipe  on  the  Brady  farm  in  the  eastr 
central  part  of  section  27  (4  N.,  6  W.).  He  tested  to  a  depth 
of  10  feet  and  found  in  the  first  test  5  feet  of  a  material  running 
5  per  cent,  day,  3  per  cent,  fine  medium  sand,  2  per  cent  medium 
sand,  6  per  cent,  coarse  sand,  35  per  cent,  roofing  pebble,  50 
per  cent  gravel ;  2  feet  of  mud  with  a  little  gravel ;  and  3  feet  of 
a  material  running  10  per  cent  fine  medium  sand,  25  per  cent 
medium  sand,  30  per  cent,  course  sand,  30  per  cent,  roofing  pebble 
and  5  per  cent  gravel.  No  bottom  was  reached.  Seventy  feet 
from  this  test  another  showed  4  feet  of  stripping,  4  feet  of  a  ma- 
terial made  up  of  %  clay  and  l^  medium  sand,  and  2  feet  of  a 
good  sized  gravel.  The  other  2  tests  showed  only  a  clay,  fine  sand 
and  fine  medium  sand.  All  of  the  gravel  lies  beneath  the  ground- 
water level.  Further  tests  may  possibly  locate  a  practicable 
deposit 

An  average  of  4  samples  gives  the  following  rock  percentages : 
40  sandstone,  19  chert,  14  quartz,  12  argillaceous  chert,  12 
granite  and  3  andesite.  All  of  these  rocks  are  highly  weathered, 
and  the  sandstone  is  useless  as  a  road  material.  Some  of  the 
granite  and  andesite  are  so  oxidized  that  they  can  be  crumbled 
in  one's  fingers.  Although  this  vicinity  is  7  miles  from  a  railroad 
and  no  other  road  material  is  known,  the  writer  believes  that  un- 
less a  larger  deposit  is  found  and  a  better  quality  of  gravel,  it 
would  be  cheaper  in  the  long  run  to  haul  a  good  crushed  limestone 
from  the  nearest  railroad  switch. 

The  gravel  used  on  the  Washington  and  Evansville  road  near 
Washington  was  shipped  from  Elliston,  Greene  County,  where 
it  was  obtained  from  a  bar  in  the  West  Fork  of  White  Kiver.  The 
rods,  percentages  are  68  limestone,  18  crystallines,  8  argillaceous 
chert,  4  shale  and  2  chert.  This  material  is  of  a  good  size  and 
little  oxidized,  but  is  too  low  in  clay  to  pack  readily.  However, 
when  it  does  become  packed,  it  makes  a  smooth  and  durable  road 
for  a  gravel,  but  the  wearina:  qualities  are  not  equal  to  a  good 
crushed  limestone. 
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Limestone. 


The  only  known  limestone  that  is  at  all  promising  for  a  road 
metal  is  found  at  Hudson ville  and  in  the  north-central  part  of 
section  8(1  N.,  6  W.),  in  the  bed  of  a  tributary  to  the  East  Fork 
of  WTiite  River.  The  limestone  at  Hudsonville  is  found  outcrop- 
ping in  the  side  of  a  small  stream  valley.  It  is  also  found  70 
vards  back  from  the  vallev,  32  feet  beneath  the  surface,  in  the  side 
of  a  dug  well.  Here  3  feet  of  it  were  passed  through.  It  has  a 
gray  color,  is  hard  and  contains  no  impurities.  It  is  very  probable 
that  careful  investigation  will  locate  enough  of  this  material  to  pay 
for  setting  a  portable  crusher. 

The  stone  of  section  8  is  a  dark,  soft  limestone,  containing  some 
shale  and  other  impurities.  Altliough  a  large  quantity  seems  to  be 
available,  the  writer  does  not  think  it  advisable  to  use  it  for  a  road 
metal,  because  of  its  softness  and  impurities.  It  would  not  be 
likely  to  be  very  durable.  It  may  be  that  other  portions  of  this 
formation  are  of  a  better  quality,  since  a  similar  colored  lime- 
stone, without  impurities,  is  being  quarried  and  crushed  a  little 
farther  down  the  river  in  Pike  County.  This  rock  seems  to  be 
durable  and  is  giving  good  satisfaction. 

Ten  miles  of  road  in  the  vicinitv  of  Odon  have  been  built  with 
the  Bedford  stone.  Tliis  stone  j-^eenis  to  bo  rather  soft  and  is  not 
fi^iving  the  best  of  satisfaction. 


PIKE  COUNTY. 

Area  in  square  miles 33G 

Population  in  1900 20,486 

Miles  of  public  roads 1,200 

Miles  of  improvf'd  roads 36.4 

Percentage  of  roads  improved 3 

Miles  improved  with  gravel* None 

Miles  improved  with  eruslied  stone 36.4 

Average  original  cost  of  stone  roads  per  mile $2,530 

Total  original  cost  of  improved  roads $02,100 

^Vunual  cost  for  repairs  per  mile  on  stone  roads  2  years  old $100 

Miles  of  improved  road  (stone)  built  in  11K)5 10 

First  improved  roads  built 1002 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority T.  W.  Basinger.  County  Auditor 


^About  one-half  of  the  ronds  have  a  top  d^e9^ing  of  White  River  f^ravel. 
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This  roiiiity  Vies  in  the  southwestern  part  of  the  State,  aoutli 
of  Daviess  and  Knox,  west  of  Dubois,  north  of  Warrick  and  Gib- 
son, and  east  of  Gibson.  Whit©  River  forma  tho  northern  boun- 
dary and  drains  the  northern  third.  Patoka  River  flows  from  east 
to  west  across  the  center  and  drains  the  greater  portion. 

The  bed  rocks  of  the  entire  ronntv  belong  to  the  Coal  Measures 
erf  the  Carboniferons  Period.  The  drift  covers  these  in  the 
northern  portion.  The  snrfnce  near  White  River  is  dissected  by 
the  drainage,  but  smilh  it  becomes  level  or  rolling  until  the  slopes 
and  broad  bottoms  of  the  Patoka  River  are  reached.  South  of 
the  Patoka  River  the  land  becomes  hilly  and  growa  more  and 
more  so  until  the  divide  between  this  river  and  the  Ohio  i= 
reached, 

PIKE        C  O  U  N  TY. 


Fig.  55.    Illustrating  the  dlstrirmtlon  ol  road  niaterlals  In  Pike  Conntf . 
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Only  2  railroads  are  found  in  this  county,  the  E.  &  I.  crossing 
from  north  to  south,  a  little  west  of  the  center,  and  the  St.  Louis 
Division  of  the  Southern  from  east  to  west  near  the  center. 

Road  materials  are  very  scarce,  no  gravel  being  present  ex- 
cept some  sand  bars  of  White  River  1^/^  miles  northeast  of  Peters- 
burg, which  contain  only  a  low  per  cent,  of  gravel.  The  principal 
limestone  outcrops  ai-e  within  from  i^  to  2  miles  of  the  E.  &  I. 
Ry.  between  Hedden  and  Rogers;  along  Harbin's  Creek  northwest 
of  Union,  and  about  a  mile  northwest  of  Coats  Spring.  For 
road  building,  part  of  the  crushed  limestone  is  shipped  in  from 
Milltown  and  part  is  obtained  from  the  quarry  belonging  to  J. 
M.  Kinman,  in  the  northwest  quarter  of  section  13  (1  N.,  8  W.), 
on  the  land  of  L.  George. 

The  stone  obtained  from  the  Kinman  quarry  is  a  black  lime- 
stone with  a  medium  hardness.  This  rock  has  been  used  on  the 
roads  for  the  past  3  years,  and  is  generally  claimed  to  be  wearing 
as  well  and  giving  as  good  satisfaction  as  that  shipped  in.  The 
writer,  however,  is  of  the  opinion  that  its  durability  can  be  better 
determined  after  it  has  been  on  the  road  a  few  more  years,  since 
both  this  stone  and  that  shipped  in  are  only  beginning  to  wear 
down.  In  the  quarry  it  is  very  well  bedded  and  jointed,  occurring 
in  6-faced  prisms  with  acute  and  oblique  angles  between  the 
faces.  It  lias  been  taken  out  to  a  depth  of  8  feet  Although  tests 
have  not  been  made,  it  is  very  likely  that  much  more  than  a 
workable  amount  is  available. 

The  results  of  the  tests  of  the  U.  S.  Road  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows : 

Results  of  Physical  Tests  of  tlw  Carboniferous  Limestonejfrom  the  /.  3/.  Kinman 

([uarry.* 

Specific  gravity 2.75      Fiencli  coefficient  of  wear.     8.1 

Weight  per  cu.  ft (lbs.)      172      Hardness —22.5 

Water  absorbed  per  cu.  ft. .  (lbs.)       .81      Tougliness 9 

Per  cent,  of  wear 4.9      Cementing  value — Dry 24 

Wet 71 

"A  very  soft  but  fairly  tough  rock  with  a  good  cementing  value. 
Best  suited  for  country-road  traffic." — Page. 


Samples  of  the  stone  were  analyzed  at  the  same  laboratory 
the  results  being  as  follows: 

*For  standard  of  comparison  see  p.  79. 


? 
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Analysis  of  GawboniferouH  Limestone  from  J.  M.  Kinman  quarry. 

JPtfT  O0llf« 

Alumina  (AUG,)   2.46 

Iron  oxide  (FeaO,)  50 

Ume  (CaO)   9.00 

Biagnesia  (MgO)  2.71 

Phosphoric  acid 16 

Insoluble  in  hydrochloric  acid 72.06 

Loss  on  ignition  12.14 


^ 


Total   99.61 

On  the  Joseph  McCarty  property  and  adjacent  farms  in  the 
southeast  quarter  of  section  15  (1  S.,  8  W.)  are  numerous  out- 
crops of  a  gray  limestone,  with  a  medium  hardness.  Where  ex- 
posed to  the  "weather  it  has  taken  on  a  very  irregular  cracking, 
which  is  due  to  a  more  or  less  heterof!:eneou8  composition  and  a 
differentiation  in  expansion  and  contraction.  At  least  200,000 
cubic  yards  of  this  rock  are  available. 

In  the  vicinitv  of  the  McCartv  outcrop  all  of  the  roads  are 
dirt  and  the  people  are  very  anxious  for  improvements.  Two 
sources  present  themselves,  the  shipping  of  stone  to  the  nearest 
railroad  switch,  which  is  about  1  mile  west,  or  the  setting  up  of  a 
small  portable  crusher  at  some  of  the  outcrops  heretofore  men- 
tioned. An  examination  of  the  results*  of  the  tests  of  the  IT.  S. 
Bead  Testing  Laboratory  on  a  somewhat  similar  limestone  found 
in  a  quarry  at  Laubscher  Mills,  of  Vanderburgh  County,  may  be 
of  some  assistance  in  determining  the  more  practicable  source. 

Along  Harbin's  Creek  and  alx)ut  a  mile  southeast  of  Union, 
limestone  is  reported  that  is  similar  to  this  on  the  McCarty  place. 
The  limestone  obtained  from  the  drainage  canal,  about  3^2  miles 
south  of  Petersburgh,  and  used  in  the  building  of  the  road  in  this 
locality,  also  appears  similar  to  the  McCarty  stone. 

On  about  100  yards  of  tlie  road,  which  was  built  a  couple  of 
years  ago  with  the  stone  obtained  from  the  excavations  of  the 
drainage  canal,  in  the  northeast  quarter  of  section  16  (IS.,  8 
W.),  sandstone  was  used  a?  an  experiment.  Where  the  stone  of 
the  remainder  of  the  road  has  scarcely  be^in  to  wear  down,  the 
sandatono  portion  is  very  sinoc)tli.  This  fart  is  pointed  to  by 
many  as  showini':  the  splendid  (inalily  of  sandstmie  as  a  road  build- 
ing material;  bflt  on  the  other  hnud  it  shows  it  to  ho  very  low  in 

•See  p.  992. 
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its  durability  and  wearing  quality.  Where  the  limeetone  can, 
for  a  long  time,  withstand  the  grinding  and  friction  produced  by 
the  wagon  tire  and  the  horse  shoe,  the  sandstone  crumbles  readily. 
In  Orange,  Martin  and  Greene  counties  and  other  places  wherr 
sandstone  has  heen  used  as  a.  road  metal,  It  has  proven  a  failure. 


GIBSON  COUNTY. 


Area  la  square  miles 

Population  In  1800 

Miles  of  public  roads 

Miles  or  improved  roads 

Percentage  of  roads  Improved 

Miles  Improved  with  gravel 

Miles  Improved  with  crushed  stone 

Average  original  cost  of  grovel  roads  per  mile 

Average  original  cost  of  stone  roads  per  mile 

Total  original  cost  of  improved  roads i 

MJIes  of  Improved  road  (gravel)  t>ullt  In  19(K 

Miles  of  improved  road  (stone)  contracted  for  1906 

Plret  Improved  roads  built 

Satisfaction  of  farmers  with  Investment  In  Improved  roads 

Antbority Harry  R,  Bml»ree,  County  . 


C  1  B  SO  N 


105.02 

$2.t»9 
$2,431 


fig.  56.    Illustrating  the  distribution  of  road  luaCerlals  in  Olb«on  County. 
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Gibson  County,  which  is  one  of  the  largest  of  the  State,  is 
found  on  the  Illinois  and  Indiana  line  in  southwestern  Indiana. 
Its  extreme  length  from  east  to  west  is  36  miles,  and  from  north 
to  south  25  miles.  The  entire  surface  is  covered  by  the  Coal 
Measure  rocks  of  tlie  Carlx)niferoua  Period.  The  top(^aphy 
of  the  custom  part  is  hilly,  but  the  western  half  is  gently  rolling 
or  level,  large  areas  of  bottom  land  being  present. 

The  transportation  facilities  are  fair.  The  Evansville  &  Terre 
Haute,  running  north  and  south,  and  tJie  St.  Louis  Division  of 
the  Southern,  running  east  and  west,  intersect  at  Princeton.  The 
Mt.  Vernon  Branch  of  the  E.  &  T.  H.  cuts  the  southwestern  fourth 
and  the  E.  &  T.  the  southeastern  corner,  while  the  Peoria  Division 
of  the  Illinois  Central  touches  the  southwestern  comer.  An  inter- 
urban  traction  line  runs  south  from  Princeton  to  Evansville. 

This  county,  for  southwestern  Indiana,  is  fairly  well  supplied 
with  rojid  building  materials.  All  along  the  terraces  and  flood 
plains  of  the  Wabash  and  somewhat  of  the  Patoka  River  are  large 
deposits  of  gravel  and  sand.  It  is  also  found  in  the  stream 
bluffs  about  a  mile  north  of  Princeton.  Limestone,  which  seems 
to  be  suitable  as  a  road  metal,  is  found  1  \^2  miles  north  of  Prince- 
ton, and  in  a  ridge,  which  extends  for  about  5  miles  in  this  county, 
a  few  miles  north,  northeast  and  east  of  Warrenton. 

At  present  tlie  main  sources  of  the  road  materials  Ix^ing  used 
in  the  county  arc  the  limestone  shipped  from  Milltown,  the  car- 
bonaceous limestone  obtjiiiic<l  about  llo  miles  northeast  of  Prince- 
ton, and  t-lie  gravel  Uxkon  from  a  river  bar  at  Ilazloton. 

Gravkl. 

Numerous  duir  wolls  Imvc  sho^^'n  abundjmc'O  oi  irravel  and 
sand  in  the  broad  terraces  and  flood  plains  of  tli(^  Wabash  River, 
but  because  of  iN  inavailabilitv  it  has  not  boon  used.  l^ccau!=ie  of 
fineness,  screening  in  almost  all  case^  wo\ild  have  to  be  resorted 
to.  In  both  the  northern  and  srnirhern  parts  of  sections  20  and 
21,  and  in  the  northern  pnrts  of  2f^  and  20  (1  S.,  11  W.),  dug 
wells  have  shown  the  gi'avel  to  occur  within  from  4  to  20  feet  of 
the  surface.  In  the  southeast  ([uarter  of  section  2.3  and  the  east- 
oentral  part  of  section  20  (^  S.,  1*5  W. ),  a  good  quality  of  gravel 
is  reported  within  a  few  feet  of  the  surface. 
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Since  the  greater  part  of  this  g^vel  is  beneath  the  ground- 
water level,  it  would  be  necessary  to  use  a  gravel*  excavator  or 
endless  chain  to  lift  it  out 

The  gravel  obtained  from  the  bars,  near  Hazleton,  is  very  free 
from  clay,  which  causes  it  to  pack  very  slowly  on  the  roads. 
Gravel,  which  was  put  on  the  road  one-half  mile  east  of  Fort 
Branch  18  months  ago,  has  scarcely  commenced  to  pack,  and  very 
frequent  grading  is  necessary  to  keep  it  on  the  road.  If  some 
clay  could  be  added  to  this  material  it  would  make  it  pack  more 
quickly  and  wear  longer.  The  rock  percentages  are  47  limestone, 
26  crystallines,  12  chert,  12  argillaceous  chert,  2  shale  and  1  slate. 

About  lyo  miles  north  of  Princeton  on  the  Eobert  Mitchell  farm 
is  a  bed  of  gravel  and  clay  occurring  in  a  stream  blufF.  In  this 
bluff  the  bed  has  been  found,  by  digging  and  ground-hog  excava- 
tions, to  have  a  depth  ranging  between  20  and  90  feet  without  any 
bottom  being  reached,  a  length  of  300  feet  and  a  width  of  115  feet. 
Abrupt  gradations  of  the  gravel  into  clay  are  frequent  The  rock 
percentages  are  26  very  hard,  cherty  argillite,  24  soft  shale,  23  fer- 
ruginous, argillaceous  chert,  10  quartz,  6  indurated  shale,  6  sand- 
stone, 3.6  granite,  diorite  and  andesite,  and  1.5  limestone,  and  the 
sizes  range  from  a  fine  sand  to  a  medium-sized  gravel.  The  clay, 
which  occurs  with  this  gravel,  is  very  calcareous  and  makes  a  splen- 
did cement  It  has  cemented  the  gravel  so  well  together  in  places 
that  it  comes  out  in  great  masses.  On  the  road  this  gravel  packs 
very  quickly  and  seems  to  be  very  durable.  Some  of  it  was  used  in 
front  of  Mr.  Mitchell's  house,  35  years  ago.  Since  that  time  it 
has  been  driven  over  a  great  deal,  but  still  remains  as  a  hard, 
smooth  bed. 

Limestone. 

Small  quarries  are  located  about  two  miles  northeast  of  Prince- 
ton, near  the  northeast  comer  of  section  4  (2  S,,  10  W.),  and  the 
central  part  of  the  same  section.  The  rock  obtained  in  these  is 
a  soft  to  medium,  bluish  black  limestone,  which  occurs  in  beds 
ranging  from  1  to  3  feet  in  thickness.  It  is  very  similar  to  the 
stone  found  at  the  J.  M.  Kinman  quarry,  north  of  Petersbuigh, 
Pike  County.  The  jointing  and  bedding  is  very  good.  Where 
the  lime  his  dissolved  out  along  the  bedding  plains,  a  ferruginous 
arsrillite  is  left,  which  is  as  hard  as  the  limestone. 


*See  p.  124. 
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Samples  tested  at  the  Eoad  Laboratory  at  Washington,  D.  C, 
ahowed  the  following  results : 

Ruvlts  of  Physical  Tests  of  Carboniferous  Limestone  from  near  Princeton, 

Gibson  County, 

Bpedflc  grayity 2.7      Water  absorbed  per  cu.  ft.  .(lbs.)  1.13 

Weight  per  cu.  ft . . .  (lbs.)      1<58      Omenting  value— Dry 21 

Wet 191 

"Not  sufficient  material  for  tests  other  than  those  giyen  above.  The 
stone  shows  excellent  cementing  value  and  should  make  a  very  good 
binder." — Page. 

Samples  of  the  stone  analyzed  at  the  same  laboratory  showed 
its  percentage  composition  to  be  as  follows: 

Chemical  Analysis  of  Carboniferous  Limestone  from  near  Princeton,  Gibson  County, 

Per  cent. 

Alumina   (Al.Oa)    1.36 

Iron  oxide  (Fe,0.) 2.44 

Lime  (CaO)   39.00 

Biagnesia  (MgO)    7.(51 

Phosphoric  acid  (PjOt) 15 

Insoluble  in  hydrochloric  acid 8.75 

Loss  on  ignition   40.47 

Total    99.78 

Although  sufficient  time  has  not  elapsed  to  get  a  good  compari- 
son of  the  durability  of  the  Princeton  stone  with  that  shipped  in 
from  Milltown,  it  seems  to  be  wearing  fully  as  well.  The  amount 
of  this  material  available  has  not  been  determined,  but  it  is  likely 
that  careful  tests  will  show  at  least  a  workable  amount. 

The  limestone  ridge  extending  through  sections  21,  22,  28, 
27,  34  and  35  (3  S.,  10  W.),  and  2,  11,  12,  14  and  13  (4  S.,  10 
W.),  was  examined  by  the  writer,  also  that  on  the  W.  Karnes 
place  in  the  southeast  quarter  of  section  21  (3  S.,  10  W.).  Here 
the  limestone  is  in  sjuall  1:nob-like  hills,  which  rise  15  to  30  feet 
above  the  adjacent  region.  It  occurs  in  beds  from  2  to  3  feet 
thick,  has  a  light  bluish  color  and  is  well  bedded  and  jointed. 
It  has  a  fair  degree  of  hardnoss  and  toughness,  and  npiR^ars  very 
similar  to  the  rock  found  at  Laubscher  ilills,  of  Vanderburgh 
County.  Although  it  has  not  been  used  in  road  building,  it  prob- 
ably will,  because  of  its  availability,  be  suitable  for  tlie  local  build- 
ing and  repair  work. 

In  the  bluffs  of  the  South  Fork  of  the  Patoka  River,  a  few  hun- 
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dred  yards  sooitheast  of  where  the  E.  &  I.  Ry.  crosses  this  stream, 
and  21/^  miles  northeast  of  Oakland  City,  is  a  rather  extensive 
outcrop  of  a  gray  limestone  with  similar  physical  characteristics 
to  that  of  the  limestone  found  on  the  McCarty  place,  in  Pike 
County.  Probably  100,000  cubic  yards  of  stone  are  available  in 
this  vicinitv. 

POSEY  COUNTY. 

Area  in  square  mUee 410 

Population    In   1900 22,333 

MUes  of  public  roads 500 

Miles  of  improved  roads 94.24 

Percentage  of  roads  Improved 18.8 

Miles  improved  with  gravel 30.90 

Miles  improved  with  crushed  stone 63.25 

Average  original  cost  of  gravel  roads  per  mile $2,456 

Average  original  cost  of  stone  roads  per  mile $3,785 

Total  original  cost  of  improved  roads $297,520 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $20 

Miles  of  improved  road  (gravel)  built  in  1905 30.99 

Miles  of  improved  road  (stone)  built  in  1905 10 

Miles  of  improved  road  (stone)  contracted  for  1906 22.2 

First  improved  roads  built 19(X) 

Satisfaction  of  farmers  with  Investment  in  improved  roads — 

"Good,  and  want  more" 
Authority S.  G.  Howard,  CJounty  Auditor 

The  county  of  Posey  occupies  the  southwestern  comer  of  the 
State.  On  the  west  it  is  separated  from  Illinois  by  the  Wabash 
and  on  the  south  from  Kentucky  by  the  Ohio  River.  The  only 
surface  rocks  are  thos^  of  the  Upper  or  Barren  Coal  Measures. 
The  topography,  except  for  hills  along  the  river  bluffs,  is  made 
up  of  broad  flood  plains  and  terraces,  and  gently  rolling  uplands. 
The  northern  and  southern  portions  of  the  county  are  drained  into 
the  Wabash  by  Black  Kiver  and  Big  Creek,  and  the  southern  third 
into  the  Ohio  bv  way  of  numerous  small  streams. 

The  transport^^tion  facilities  are  very  good.  Tlie  Evansville- 
St.  Louis  Division  of  the  L.  &  N.  traverses  the  southern  third 
from  east  to  west,  wiiile  the  Peoria  Division  of  the  Illinois  Cen- 
tral, with  9  branch  to  New  Harmony,  crosses  diagonally  the  north- 
em  tliird.  The  Mt  Vernon  branch  of  the  E.  &  T.  H.  enters  at 
the  nortlieasteni  comer  of  the  countv  and  runs  in  a  southw^esterlv 
direction  to  Mt.  Vernon. 
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POSEY     COUNTY. 


Fig.  ."iT.    Illustrating  the  distribution  of  road  materials  In  Po»oy  County. 
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The  western  quarter  of  this  county  is  fairly  well  supplied  with 
road-building  material,  while  the  remaining  portion,  with  excep- 
tion of  the  region  about  West  Franklin,  is  almost  barren.  Large 
deposits  of  sand  and  gravel  are  found  in  the  flood  plains,  terraces 
and  channel  of  the  Wabash.  The  flood  plains  of  Black  River  also 
in  places  contain  large  quantities  of  gravel.  The  principal  lime- 
stone outcrops  are  in  the  bluffs  of  the  Ohio,  at  and  near  West 
Franklin.  Smaller  available  deposits  are  on  the  north  side  of  Big 
Creek,  2%  miles  north  of  Farmersville. 


Gravel. 

In  a  river  bar  of  the  Wabash,  near  the  ferry  that  is  due  west  of 
Mt  Vernon,  gravel  was  obtained  for  building 'several  miles  of 
road,  running  east  and  west  between  the  ferry  and  Mt  Vernon. 
It  was  obtained  by  screening  off  50  per  cent  of  the  fine  sand. 
This  road  was  built  1%  years  ago,  and  is  10  feet  wide.  It  con- 
tains 14  inches  of  gravel  at  the  center  and  8  inches  at  the  sides. 
Although  traveled  considerably,  the  material  has  scarcely  begun 
to  pack,  and  is  constantly  working  off  at  the  sides.  This  bad  qual- 
ity is  due  to  the  absence  of  clay  to  pack  it  Another  unsatisfactory 
character  is  its  fineness.  The  sizes  are  40  per  cent  fine  medium 
sand,  25  per  cent  medium  sand,  25  per  cent  coarse  sand  and  10 
per  cent  roofing  pebble;  and  the  rock  percentages  are  43  lime- 
stone, 18  chert,  14  granite,  11  quartz,  6  diorite,  6  shale,  1  argillite 
and  1  slate. 

Advancing  either  north  or  south  from  this  point,  numerous  dig- 
gings have  shown  the  broad  flood  plains  of  the  Wabash  to  be  un- 
derlain with  gravel  and  fine  sand.  The  greater  amount  of  this 
gravel  is  beneath  the  ground-water  level,  and  would  have  to  be 
dipped  and  then  screened.  These  deposits  are  said  to  continue, 
more  or  less,  beneath  the  flood  plains  to  the  Gibson  County  border. 

The  best  quality  of  gravel  that  is  being  or  has  been  obtained  in 
this  county  is  from  the  channel  of  the  Wabash  at  New  Harmony. 
Adam  Weikel,  with  a  gravel  pump  which  screens  and  throws  out 
225  cubic  yards  of  gravel  daily,  has  contracted  to  furnish  gravel 
for  several  miles  of  road  in  Harmony  Township.  He  says 
that  only  one-sixth  of  the  material  is  taken,  this  beins:  that  which 
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will  not  pass  through  a  quarter-inch  screen.  This  material  con- 
tains no  clay,  and  for  this  reason  packs  very  slowly.  Its  rock 
percentages,  as  taken  from  the  average  of  two  samples,  are  as 
follows :  Fifty-eight  limestone,  14  granite,  8  andesite,  5  diorite, 
5  chert,  4  sandstone,  ^  "-hale,  1.5  cherty  argillite  and  1.5  qnartzite. 

The  roads  bnilt  with  this  material  are  10  feet  wide,  with  a 
thic^ess  of  14  inches  of  gravel  at  the  center  and  8  inches  at  the 
sides.  The  durability  of  these  roads,  because  of  the  unoxidized 
condition  of  the  gravel,  will  undoubtedly  be  good. 

The  amount  of  gravel  that  may  yet  be  obtained  from  the  channel 
and  bars  of  the  Wabash  for  a  few  miles  north  and  south  of  New 
Harmony  is  estimated  to  be  over  a  himdred  thousand  cubic  yards. 
Other  large  deposits  are  known  to  exist  farther  up,  but  a  gravel 
pump  can  not  be  floated  up  to  them  on  account  of  the  shallowness 
of  the  river. 

On  the  Mumford  and  Blood  farms,  in  the  northwest  quarter  of 
section  4  (4  S.,  13  W.),  is  a  bed  of  gravel  in  the  flood  plain  of 
Black  River,  which  probably  underlies  25  acres.  The  stripping, 
where  tested,  has  been  from  0  to  3  feet.  The  average  of  several 
samples  shows  the  rock  percentages  to  be  36  limestone,  25  granite, 
25  chert,  10  sandstone  and  4  shale.  The  sizes  vary  greatly,  but 
tihere  is  a  large  amount  of  material  with  the  following  sizes: 
Twenty  per  cent,  roofing  pebble,  70  per  cent,  gravel  and  10  per 
cent,  boulder.  This  material  is  not  much  weathered  and  would, 
without  doubt,  be  durable,  but  its  low  per  cent,  of  clay  will  cause 
it  to  be  slow  in  packing.  With  exception  of  one-half  mile  of  im- 
proved road  near  Griffin,  there  is  no  firavol  or  stone  road  within 
seven  miles  of  this  location. 


Limestone. 


In  the  blnff^  of  the  Wabash,  one-fourth  of  a  mile  southwest  of 
New  Harmony,  is  an  outcrop  of  a  gray  limestone  with  a  medium 
hardness.  The  snme  quality  of  stone  is  reported  to  outcrop  to 
the  extent  of  25  acres  two  milef?  southwest  of  Xew  Harmony,  in 
the  stream  bed  of  the  Wabash.  At  this  place  the  rock  is  quite 
available  in  dry  weather,  when  the  water  does  not  cover  this  por- 
tion.    A  similar  stone,  which  is  available  in  workable  quantities, 
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is  found  outcropping  in  the  central  and  southern  parts  of  section 
5  (6  S.,  14  W.). 

About  Syo  feet  of  a  bed  of  limestone  is  expoeed  on  the  bluffs  of 
a  tributary  to  Big  Creek,  in  the  east  central  part  of  section  7(6 
S.,  13  W.).  This  limestone  has  a  gray  color,  a  medium  hard- 
ness, and  a  good  cementing  value.  It  is  a  good  all-around  road 
material,  and  ranks  above  the  average  for  southwestern  Indiana, 
Other  outcrops  of  this  same  quality  of  stone  are  reported  at  va- 
rious places  along  Big  Creek.  Since  this  vicinity  is  7  or  8  miles 
from  any  other  known  road  metal,  it  would  probably  be  the  cheaper 
for  the  immediate  locality  to  quarry  this  stone  and  have  it  crushed 
with  a  portable  crusher. 

Samples  of  stone  from  the  property  of  Wyatt  H.  Williams  were 
tested  at  the  IT.  S.  Road  Laboratory  at  Washington,  D.  C,  with 
the  following  results: 

Results  of  Physical  Tests  of  Carboniferous  Limestone  from  the  land  of  Wyatt  H. 

Williams,  ntar  Mt,  Vernon,  Posey  County.* 

Specific  gravity 2.7      French  coeflacient  of  wear.  11.3 

Weight  per  cu.  ft (lbs.)      168      Hardness 11.5 

W^ater  absorbed  per  cu.  ft. .  (lbs.)     1.67      Toughness 15 

Per  cent,  of  wear 3.5      Cementing  value — Dry. ...  22 

Wet 108 

"A  rather  hard,  tough  dolomitic  limestone  which  develops  an  excel- 
lent cementing  value.    A  good  all-around  road  material." — Page. 

A  crushing  plant  is  located  at  West  Franklin,  where  the  lime- 
stone outcrops  in  the  bluff  of  the  Ohio.  The  outcrop  has  an  ex- 
tent of  one  mile  do^vn  the  river,  and  at  the  plant  is  20  feet  thick. 
The  lower  portion  of  this  outcrop,  which  contains  thick  beds,  is 
being  crusliod  and  used  on  the  streets  at  Mt.  Vernon.  This  stone 
is  a  hard,  tough  limestone,  with  a  good  cementing  value.  As  a 
road  material  it  ranks  among  the  very  best  of  southwestern  In- 
diana, and  is  available  in  large  quantities. 

At  the  plant  100  cubic  yards  are  crushed  daily,  and  25  men 
are  employed.  So  far,  most  of  the  crushed  stone  has  been  floated 
down  the  river  to  Mt  Vernon,  where  it  is  used  in  building  streets. 
For  this  work  it  is  very  well  adapted  and  is  showing  splendid 
durability. 

•For  Htandord  of  comparison  see  p.  79. 
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Samples  of  stone  from  the  quarry  were  tested  at  the  Road  Lal>- 
oratory  at  Washington,  with  the  following  resultp : 

ResuUs  of  Physical  Tests  of  Carboniferous  Limestone  from  the  quarry  of  W.  M, 

Williams,  at  West  Franklin,  Posey  County.^ 

Specific  gravity 2.7      French  coeflacient  of  wear.  21.7 

W«lght  per  cu.  ft (lbs.)      168      Hardness 9.8 

Water  absorbed  per  cu.  ft. .  (lbs.)       .82      Toughness 8 

Per  cent,  of  wear 1.8      Cementing  value — Dry. ...  43 

Wet 5(5 

"A  fairly  hard  and  tough  limestone  with  a  very  high  resistance  to 
wear  which  develops  a  goo<l  comenting  value.  Suitable  for  suburban  and 
highway  traffic.  It  has  the  higheKt  coefficient  of  wear  for  limestone  yet 
made.'' — Page. 


VANDERBURGH  COriNTY. 

Area  in  square  miles 236 

Population   in  1900 71,769 

Miles  of  public  roads 600 

Miles  of  improved  roads* 129.6 

Percentage  of  roads  improved 21.6 

Miles  improved  with  gravel 52.5 

Miles  improved  with  crushed  stone 77.1 

Average  original  cost  of  gravel  roads  per  mile $750 

Average  original  cost  of  stone  roads  i)er  mile $1,000 

Total  original  cost  of  Improved  roads $116,475 

Annual  cost  of  repairs  per  mile  on  gravel  roads  5  years  old $150 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $150 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority Harry  Stinson,  County  Auditor 


•**In  1880  there  were  In  Vanderburgh  Tounty  72.45  miles  of  gravel  and  macadam 
roads,  which  were  established  as  free  turnpikes  at  that  time.  Since  then  there  has 
been  added  57.15  miles  of  roads  that  had  originally  been  Improved  by  the  various 
township  trustees  and  by  resident  freeholders,  until  there  had  been  sufficient  gravel 
or  broken  ro("k  placed  upon  them  to  authorize  the  turnpike  directors  to  include 
them  as  fret^  turnpikes. 

•'There  has  been  expended  for  repairs  of  free  turnpikes  sin<'e  1S80  the  sum  of 
$482,265,  making  an  average  of  $19,1:90  for  each  year."— II.  S. 

In  tlio  sontliwestcrii  ])art  of  the  State,  se])nr:ite(l  from  Kentuckv 
by  the  Ohio  River,  is  tlie  connty  of  Vanderburgh.  Tt  lievS  east 
of  Posey,  south  of  Gibson  and  west  of  Warrick  counties.  Tlie 
surface  rocks  of  this  county  are,  for  the  most  ]>art,  llic  Upper  or 
Barren  Coal  ^leiisures.     The  topogra])liy  consists  of  the  broad  bot- 

•For  standard  of  comparison  see  p.  79. 
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toms  of  the  Ohio  and  other  streams,  with  intervening  uplands, 
which  are  somewhat  rolling. 

The  railway  facilities  are  splendid.  Diverging  in  all  directions 
from  Evansville  are  the  E.  &  T.  H.,  the  E.  &  I.,  the  Peoria  Divi- 
sion of  the  Illinois  Central,  the  St^  Louis  Division  of  the  South- 
em,  the  Ohio  Valley,  the  Louisville  and  Nashville  and  the  St. 
Louis  Division  of  the  L.  &  N.  In  addition  to  these,  the  Evans- 
ville and  Princeton  traction  line  runs  north  from  Evansville,  al- 
most bisecting  the  county,  ^hile  another  traction  line  is  being  built 
between  Evansville  and  Mt  Vernon. 

The  roads  of  this  county  for  the  last  25  years  have  been  built 
by  repairing.  The  material  for  this  repair  work  has  been  ob- 
tained from  the  limestone  quarries  at  Milltown,  from  small  lime- 
stone quarries  of  the  county,  where  the  stone  is  crushed  by  hand, 
and  from  the  gravel  bars  of  the  Ohio  River.  Limestone  outcrops, 
which  have  not  been  a  source  of  supply  but  probably  will  be  in 
the  future,  are  found  at  numerous  places  in  a  ridge  which  extends 
southwest  from  the  northeast  comer  of  the  county  to  Laubscher 
Mills,  through  the  southeast  comer  of  German  Township,  across 
Perry  Township  and  on  to  West  Franklin.  At  various  points  in 
the  bluffs  of  Pigeon  Creek  outcrops  a  ferruginous  limestone,  which 
is  too  soft  and  impure  for  a  road  metal. 

Gravel. 

The  only  deposits  of  economic  importance  known  are  found 
in  the  old  river  bars  of  the  Ohio.  One  of  these  is  located  on  the 
J.  Roth  farm  in  the  west  central  part  of  section  20  (7  S.,  11  W.). 
The  bed  of  gravel  is  one-half  mile  long,  300  yards  wide  and  1  foot 
deep.  Below  this  depth  it  becomes  sandy  and  then  grades  into  a 
conglomerate.  The  material  is  of  a  very  durable  character,  as  is 
shown  by  its  wear  on  a  road  which  was  built  with  it  23  years  ago. 
This  road  is  said  to  have  never  been  repaired  and  is  still  in  a  goo<l 
condition. 

Limestone. 

In  the  ridges,  which  enter  Scott  Township  at  the  northeastern 
comer  and  extend  southwest  through  sections  24,  23,  26,  27  and 
34  (4  S.,  10  W.),  and  sections  4,  9,  8,  7,  IS,  19,  30  and  31  (5  S., 
10   W.),   are  numerous  outcrops  of  available  limestone.     This 
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stone  was  examined  by  the  writer  in  the  southwest  quarter  ot  sec- 
tion 4  (5  S.,  10  W.),  and  found  to  be  similar  in  physical  char- 
acter to  the  outcrop  of  this  same  ridge,  which  occurs  on  the  W. 
Karnes  place,  in  Posey  County. 

The  Laubscher  quarry,  at  Laubscher  Mills,  shows  a  section  of 
20  feet,  the  lower  9  feet  of  which  are  made  up  of  a  thick  bedded, 
gray  limestone,  with  medium  hardness.  Overlying  these  9  feet 
are  9  feet  of  sandstone  and  2  feet  of  soil. 

The  results  of  the  tests  of  the  TJ.  S.  Road  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows : 

Retidts  of  Physical  Tests  of  Coed  Measure  Limestone  from  the  C  »S.  Laubscher 

quarry.^ 

Specific  gravity 2.7      French  coefficient  of  wear.  10 

Weight  per  cu.  ft (lbs.)      168      Hardness 11 

Water  absorbed  per  cu.  ft. (lbs.)     1.38      Toughness 8 

Per  cent,  of  wear 4      Cementing  value — Dry. ...  17 

Wet....  52 

"A  rock  of  fair  hardness,  toughness  and  resistance  to  wear,  which 
develops  a  good  cementing  value.  Suitable  for  suburban  and  highway 
traffic." 

A  crushing  ]>lant,  which  is  capable  of  an  output  of  over  100 
cubic  yards  per  dav,  is  located  at  the  Laubscher  Mills,  but  is  not 
operated,  because  of  the  heavy  stripping.  This  location  is  on  the 
Evansville  and  Princeton  interurban  traction  line. 

This  ridge,  in  which  the  Laubscher  quarry  is  found,  extends 
in  a  somewhat  broken  manner  southwest  through  sections  1,  2,  3, 
10,  11,  14,  15,  22,  27,  28,  33  and  32  (6  S.,  11  W.),  and  se<»tions 
5,  6  and  7  (7  S.,  11  W.).  On  the  J.  Kum  place  of  the  south- 
west quarter  of  section  10  (6  S.,  11  W.),  some  limestone  has  been 
taken  out  and  {x>unded  up  for  macadam.  The  section  of  the 
quarry  shows  two  ledges  of  limestone,  each  of  which  is  four  feet 
thick.  These  are  covered  bv  10  feet  of  sandstone,  shale  and  soil. 
The  upper  ledge  is  of  a  gray  color,  witli  a  reddish  tinge,  which  is 
due  to  iron  oxide.  It  has  a  medium  hardness.  The  lower  ledge 
is  not  so  hnrd,  but  nms  high  in  lime,  which  would  give  it  a  good 
cementing  quality.  The  color  is  a  bluish  gray.  The  wearing 
quality  of  these  stones,  where  they  have  been  used  in  repairing 
the  roads,  is  reported  to  be  good. 

•For  standard  of  comparison  see  p.  79. 
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stone  was  examined  by  the  writer  in  the  southwest  quarter  ot  sec- 
tion 4  (5  S.,  10  W.),  and  found  to  be  similar  in  physical  char- 
acter to  the  outcrop  of  this  same  ridge,  which  occurs  on  the  W. 
Karnes  place,  in  Posey  County. 

The  Laubscher  quarry,  at  Laubscher  Mills,  shows  a  section  of 
20  feet,  the  lower  9  feet  of  which  are  made  up  of  a  thick  bedded, 
gray  limestone,  with  medium  hardness.  Overlying  these  9  feet 
are  9  feet  of  sandstone  and  2  feet  of  soil. 

The  results  of  the  tests  of  the  U.  S.  Road  Testing  Laboratory 
on  a  sample  of  this  rock  are  given  herewith  as  follows : 

Results  of  Physical  Tests  of  Coal  Measure  Limestone  from  the  C.  S,  Ixiubseher 

quarry.^ 

Specific  gravity 2.7      French  coefficient  of  wear.  10 

Weight  per  cu.  ft (lbs.)      168      Hardness 11 

Water  absorbed  per  cu.  ft..(lh8.)     1.38      Toughness 8 

Per  cent,  of  wear 4      Cementing  value — Dry 17 

Wet....  52 

**A  rock  of  fair  hardness,  toughness  and  resistance  to  wear,  which 
develops  a  good  cementing  value.  Suitable  for  suburban  and  highway 
traffic." 

A  crushing  plant,  which  is  capable  of  an  oiitj)iit  of  over  100 
cubic  yards  per  day,  is  located  at  the  Laubscher  Mills,  Init  is  not 
operated,  because  of  the  heavy  stripping.  This  location  is  on  the 
Evansville  and  Princeton  intemrban  traction  line. 

This  ridge,  in  which  the  Laubscher  quarry  is  found,  extend 
in  a  somewhat  broken  manner  southwest  through  sections  1,  2,  '^ 
10,  11,  14,  15,  22,  27,  28,  33  and  32  (6  S.,  11  W.),  and  sections 
5,  6  and  7  (7  S.,  11  W.).  On  the  J.  Kum  place  of  the  south- 
west quarter  of  section  10(0  S.,  11  W.),  some  limestone  has  been 
taken  out  and  pounded  up  for  macadam.  The  section  of  the 
quarrv  shows  two  ledges  of  limestone,  each  of  which  is  four  feet 
thick.  These  are  covered  by  10  feet  of  sandstone,  shale  and  soil. 
The  upper  ledge  is  of  a  gray  color,  with  a  reddish  tinge,  which  is 
due  to  iron  oxide.  It  has  a  medium  hardness.  The  lower  ledge 
is  not  so  hard,  but  runs  high  in  lime,  which  would  give  it  a  good 
cementing  quality.  The  color  is  a  bluish  gray.  Tlie  wearing 
(]ua]ity  of  these  stones,  where  they  have  been  used  in  repairing 
the  roads,  is  reported  to  be  good. 

♦For  Rtandard  of  comparlBon  see  p.  79. 
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A  very  s^qod  exposure  has  been  found  in  the  bluflF  of  a  small 
yaUey  on  the  property  belonging  to  Heniy  Schutte,  in  the  south- 
west quarter  of  section  32  (6  S.,  11  W.).  Here  the  limestone  oc- 
curs in  beds  from  2  to  5  feet  thick,  has  a  gray  color  and  a  medium 
hardness.  This  stone  has  been  broken  by  hand  and  used  in  re- 
pair work.     It  seems  to  show  a  fair  durability. 

A  half  mile  northe<ist  of  the  Schutte  outcrop,  in  a  bluff  of  the 
same  valley,  is  an  outcrop  of  limestone,  which  has  a  thickness  of 
80  feet.  Without  doubt  a  large  quantity  of  stone  is  available  in 
this  vicinity. 

WARRICK  COUNTY. 

Area  In  square  miles 397 

Population   in   1900 22,329 

Miles  of  public  roads 750 

Miles  of  improved  roads 29 

Percentage  of  roads  improved 3.8 

Miles  improved  with  gravel None 

Miles  improved  with  crushed  stone 29 

Average  original  ooat  per  mile  of  stone  roads $1.78r) 

Total  original  cost  of  improved  roads $51,760 

First  improved  roads  built 1899 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority R.  D.  O.  Moore,  Ck)unty  Auditor 

With  the  Ohio  River  formings  part  of  its  southern  border,  and 
lying  east  of  Vanderburprh,  south  of  Pike  and  the  southeastern 
corner  of  Gibson,  and  west  and  partly  north  of  Spencer  Countv, 
is  the  countv  of  Warrick.  The  surface  rocks  of  this  entire  countv 
bdong  to  the  Coal  Measures.  The  topography  is  rolling,  some 
conspicuous  ridges  being  found  in  the  northwestern,  north  central 
and  along  the  western  edge  of  Pigeon  Township. 

The  railway  facilities  of  this  county  are  ip(Hn\  The  Evansville 
branch  of  the  Southern  traverses  the  j^outheni  half  from  east  to 
west,  while  the  E.  &  T.  cuts  the  northwestern  comer.  A  subur- 
ban railway  runs  from  Nowburg  to  Evansville. 

With  exception  of  a  few  small  l)ars  of  gravel  and  fine  sand  in 
the  Ohio,  the  road  material  of  this  countv  is  confined  to  the  lime- 
stone.  Outcrops  of  this,  which  are  of  economic  importance,  arc 
found  in  a  ridge  near  Millersburg,  in  sections  2,  4,  5,  eastern  6", 
northern  8,  western  J]  and  northwestern  1  (5  S.,  9  W.),  and  35, 

63— Qeolofjr. 
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36,  southwestern  half  of  25,  southeastern  half  of  26,  southern 
parts  of  32  and  33  (4  S.,  9  W.).  Another  series  of  outcrops 
are  found  in  a  ridge  near  Lynnville,  in  the  northeastern  half  of 
section  34,  the  southern  part  of  27,  the  southwestern  comer  of  26 
and  the  northwestern  comer  of  35  (  3  S.,  8  W.).  Both  of  these 
ridges  tower  very  conspicuously  above  the  adjacent  regions.  A 
small  outcrop  occurs  in  Pigeon  Creek,  l^/^  miles  west  of  Chan- 
dler. 

The  outcrops  near  Millersburg  have  been  tested  in  the  north- 
western part  of  section  5^  (5  S.,  9  W.),  by  a  large  stone  company, 
and  are  reported  as  being  of  a  good  quality  for  road  building,  and 
practically  unlimited  in  amount  The  E.  &  I.  Ry.  is  within  three- 
quarters  of  a  mile  of  the  place  where  the  tests  were  made,  and  is 
connected  to  it  by  a  valley  with  a  gentle  gradient 

At  several  places  the  writer  examined  the  rock  and  found  it  to 
be  a  bluish  gray,  fine  to  medium-grained  limestone,  more  or  less 
streaked  with  iron  oxide,  and  having  a  medium  hardness.  Under 
the  stroke  of  the  hammer  it  breaks  in  a  heterogeneous  manner,  the 
streaks  of  iron  oxide  forming  the  plains  of  fracture.  The  dura- 
bility of  the  rock  as  a  road  metal  will  undoubtedly  be  considerably 
affected  by  the  ferruginous  nature.  Where  this  stone  was  used 
in  building  one-half  a  mile  of  road  in  the  southwest  quarter  of 
section  19  (5  S.,  9  W.),  in  the  year  1881,  the  road  is  reported  to 
still  be  in  a  fair  condition,  without  having  had  any  repair. 

The  results  of  the  tests  of  the  U.  S.  Road  Testing  Laboratory 
on  a  sample  of  this  rock,  which  was  obtained  from  Louis  Meyer's 
farm  in  the  western  part  of  this  area,  are  ^iven  herewith  as  fol- 
lows: 

Results  of  Physical  Tests  of  Carboniferous  lAmestone  from  the  Louis  Meyer  farm.* 

Specific  gravity 2.7      French  coefficient  of  wear.  12.3 

Weight  per  cu.  ft (lbs.)  168.4      Hardness 14 

Water  absorbed  per  cu.  ft  .(lbs.)       .97      Toughness 11 

Per  cent,  of  wear 3.3      Cementing  value — Dry. ...  15 

Wet....  126 

"A  hard,    tough   roclc   with   high  resistance  to   wear  and   excellent 
cementing  value.    Suited  for  suburban  and  highway  traffic." — Pago. 

By  a  comparison  of  the  various  tests  of  the  Road  Testing  Lab- 
oratory of  the  United  States,  this  rock  is  seen  to  be  above  tli(» 

•For  standard  of  comparlsoD  aee  p.  79. 
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average  for  sotithweetem  Indiana,  and  fully  as  good  bb  the  stone 
that  is  being  shipped  into  the  county. 

Samples  of  this  stone  were  analyzed  by  the  TJ.  S.  Laboratory, 
with  the  following  results: 

Analysis  of  Carbonifeiyms  Limestone  from  the  Louis  Meyer  farm. 

Per  cent. 
Alumina  (AljO,)   1.90 

Iron  oxide  (Fe^O,)  0.50 

Lime  (CaO)    45.40 

Magnesia  (MgO) Trace 

Pbosphoric  acid  (P,0»)  Trace 

Insoluble  in  hydrochloric  acid 15.32 

Loss  on  ignition 36.93 

Total   100.05 

This  rook  is  found  outcropping  more  or  less  over  an  area  ex- 
tending northeast  and  southwest  for  about  6  miles  and  having  a 
width  ranging  between  %  and  2  miles.  With  a  portable  crusher, 
which  with  the  labor  of  10  men  would  turn  out  from  40  to  50 
cubic  yards  per  day,  stone  could  be  crushed  so  as  to  supply  40 
square  miles  in  the  northwest  portion  of  the  county,  with  little 
transportation. 

The  outcrop,  north  of  Lynnville,  is  similar  to  that  near  Mil- 
lersburg,  in  topographical  position,  quality  and  availability.  It 
is  a  bluish,  fine  to  medium-grained  limestone,  somewhat  streaked 
with  iron  oxide.  As  seen  from  various  exposures,  it  seems  to  cap 
the  ridge  and  has  a  thickness  of  35+  feet.  Great  blocks  of  this 
stone  20  feet  across  and  5  feet  thick  have  broken  off  from  the 
bedrock  and  are  slowly  sliding  down  the  hillside. 

The  extent  of  this  outcropping  is  at  least  one  square  mile,  and 
probably  much  more.  Since  there  is  no  railroad  near  by,  and  the 
roads  are  in  need  of  improvement,  a  portable  cnisher  would  prob- 
ably be  a  very  practicable  investment 

The  outcrops  found  in  the  bed  of  Pigeon  Creek,  west  of  Chan- 
dler, are  similar  in  physical  character  to  those  near  Millersburg. 
Tte  extent  has  not  been  determined. 

Most  of  the  29  miles  of  improved  road  in  this  county  were 
built  six  years  ago,  with  the  stone  from  Mnvengo.  The  depth  of 
the  macadam  bed  was  made  six  inches  flat  and  the  width  eight 
feet     In  most  places  the  macadam  is  put  on  to  a  depth  of  14 
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inches  at  the  center  and  10  inches  at  the  sidefi,  and  widths  are 
from  9  to  10  feet.  These  roads  of  Warrick  Countv  would  be  in 
very  fair  condition  if  they  were  kept  properly  graded  and  ditched 
at  the  sides.  The  writer  noticed  where  they  were  rutty,  that  often 
ditches  had  been  allowed  to  clog  up  or  the  roadbed  became  sagged 
tow^ard  the  center. 

SPENCER  COUNTY. 

Area  in  square  miles 406 

Population  in  1900 22,407 

Miles  of  public  roads 1.008 

Miles  of  improved  roads 29.5 

Percentage  of  roads  improved 2.9 

Miles  improved  with  gravel* None 

Miles  improved  with  crushed  stone 29.5 

Average  original  cost  of  stone  roads  per  mile $2,000 

Total  original  cost  of  improved  roads $58,510 

Annual  cost  of  repairs  per  mile  on  stone  roads  4  years  old $25 

First  improved  roads  built 1901 

Satisfaction  of  farmers  with  investment  in  improved  roads — 

Generally  good 
Authority J.  T.  White,  County  Auditor 


•About  three  and  a  half  miles  of  streets  In  the  town  of  Grand  view  are  Improved 
with  gravel  by  working  out  the  road  tax. 

This  county,  which  is  situated  in  the  south  western  part  <>f  tlic 
State  and  is  separated  from  Kentucky  bv  the  Ohio  River,  lies  east 
of  Warrick,  wjutli  of  Dubois  and  Warrick  and  west  of  Perrv 
County.  Witli  ex(»eption  of  the  ilansfield  sandstone  outcropping 
along  Anderson  Creek  on  the  eastern  border,  the  surface  along  the 
Ohio  River  and  Pigeon  Creek  is  lx>ttom  land,  but  advancing  east  it 
first  becomes  gently  rolling,  then  more  and  more  hilly  until  tlie 
eastern  half  is  reached,  where  the  surface  is  broken  into  high  hills 
and  sharp  ridges,  with  narrow  intervening  valleys. 

The  transportation  facilities  are  only  fair.  Of  the  St.  Loui> 
Division  of  the  Southern,  the  Rockport  branch  passes  from  Lin- 
coln City  south  to  Rockport,  and  the  Cannelton  branch  from  Lin- 
coln City  through  Maxville.  The  Evansville  branch  of  the  South- 
ern R^ailway  runs  e^vst  and  west  from  Pigeon  Station  to  Rockport 
Junction. 

This  is  one  of  the  poorest  counties  of  southwestern  Indiana  in 
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road  metal.  No  ^avel  occurs,  except  Fome  small  bars  of  gravel 
and  fine  sand  in  the  Ohio  River.  The  liiuestono  outcrops  are 
found  for  one  mile  in  the  bluff  of  Sandv  Creek,  in  the  northern 
part  of  section  35,  the  southern  part  of  section  26  and  tlie  south- 
western portion  of  section  2.")  (6  S.,  5  W.),  and  in  the  south  bluff 
of  Pigeon  Creek,  in  the  southeast  comer  of  section  27  (4  S.,  5 
W.).  A  ferruginous  argillaceous  chert  caps  the  top  of  a  ridge 
in  the  northern  halves  of  sections  27  and  28  (4  S.,  5  W.). 

The  limestone  outcropping  in  the  bluff  of  Sandy  Creek  is  a 
gray  to  dark  gray  rock  with  a  fine  to  medium  grain.  Its  hard- 
ness ranges  between  soft  and  medium.  The  beds  vary  from  y^  ^ 
1"^  feet  in  thickness.  Under  the  blow  of  a  hammer  the  rock 
breaks  irregularly,  following  to  some  extent  nimiorous  seams  of 
iron  oxide.  The  iron  oxide  is  found  in  about  the  same  propor- 
tion as  thi^t  in  the  limestone  of  Warrick  Countv.  In  addition 
to  its  extent  of  one  mil©  along  the  bluff,  it  is  seen  by  outcrops  in 
tributary  vallevs  to  Sandv  Creek  that  it  extends  l>ack  in  the  bluff 
at  least  a  quarter  of  a  mile.  The  thicrkness  of  the  formation  is 
30-1-  feet,  and  the  stripping  is  light  alone:  the  bluff  face,  but  rap- 
idly increases  as  the  stone  extends  back. 

This  outcrop  is  about  1^,^  miles  from  the  Ohio  River  and  is  9 
or  10  miles  fi-om  a  railroad.  The  roads  in  this  vicinity  are  all 
dirt.  Because  of  those  facts  and  the  fair  quality  of  this  stone  as 
a  road-building  metal,  it  would  probably  be  the  cheapest  and  most 
satisfactory  source  of  supply  to  crush  this  stone  with  a  portable 
stone  crusher. 

The  rock  occurring  in  the  bluff  of  Pigeon  (/rook  is  a  gray,  cal- 
careous limcstime,  with  onlv  a  small  amount  of  iron.  It  also  is 
of  a  fair  quality,  but  the  stripping  is  rather  heavy  and  tlu*  open- 
ing of  a  quarry  would  be  rather  expensive. 

The  ferruginous,  argillaceous  chert,  which  caps  the  ridge  one- 
half  mile  north  of  the  limestone  outcrops,  mentioned  in  the  pre- 
ceding paragra])h,  is  harder  than  steel.  This  chert,  occurs  in  a 
bed  8-f  feet  thick  and  forms  a  small  le<lge  where  it  nie<4s  the 
side  slopes.  It  is  said  to  outcrop  in  the  sides  of  this  ridge,  mure 
or  less,  for  four  miles.  As  a  road  nietal  it  would  Ix*  durable,  but 
the  cnishing  would  l)c  difficult,  and  it  would  not  ])ack  well  on  the 
road,  IxH'iusf^  of  no  cenionting  niat(;rial. 
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The  29,6  miles  of  improved  road  that  are  found  in  this  county 
have  been  built  with  crushed  limestone  from  Marengo  and  Mill- 
town.  These  roads,  where  proper  care  has  been  given  to  ditching 
and  grading,  are  smooth,  durable  and  giving  good  satisfaction. 


DUBOIS  COUNTY. 

Area  in  square  miles 425 

Population  In  1900 20,357 

MUes  of  public  roads 700 

Miles  of  Improved  roads 32 

Percentage  of  roads  improved 4.6 

Miles  improved  with  gravel None 

Miles  improved  with  crushed  stone 32 

Average  original  cost  of  stone  roads  per  mile $3,062 

Total  original  cost  of  improved  roads $98,225 

Annual  cost  of  repairs  per  mile  on  stone  roads  5  years  old $35 

Miles  of  improved  roads  (stone)  built  in  1905 10 

First  improved  roads  built 1903 

Satisfaction  of  farmers  with  investment  in  improved  roads Good 

Authority M.  A.  Sweeney,  County  Auditor 

Dubois  County,  which  is  found  in  the  southwestern  part  of  the 
State,  is  bounded  on  the  north  by  Daviess  and  Martin,  on  the  east 
by  Orange,  Crawford  and  Perry,  on  the  south  by  Perry,  Spencer 
and  Warrick,  and  on  the  west  by  Warrick  and  Pike  counties.  The 
rocks  of  three  geological  epochs  are  found  in  this  county,  viz.,  the 
Huron  limestones  and  sandstones  of  the  Lower  Carboniferous  and 
the  Mansfield  sandstone  and  Coal  Measures  of  the  Carboniferous 
Periods.  The  rocks  of  the  Huron  group  occur  only  in  small  iso- 
lated areas  along  Patoka  River  and  its  tributaries  in  the  northeast- 
em  part  of  the  county  and  along  Anderson  Creek  in  the  southeast- 
ern corner.  The  Mansfield  sandstone  covers  the  greater  part  of 
the  eastern  third,  and  the  Coal  Measures  most  of  the  western  two- 
thirds.  The  topography  of  the  county  is  considerably  broken. 
Hills  from  75  to  200  feet  are  numerous  in  the  northeastern  part, 
and  from  50  to  150  feet  south  and  west  of  Huntingburg.  The 
northwestern  part  is  more  level. 

The  railway  facilities  are  poor.  The  St  Louis  Division  of  the 
Southern  crosses  the  county  from  east  to  weft  a  little  south  of  the 
center.  From  Huntingburg,  a  branch  of  this  road  extends  north 
to  Jasper  and  another  south  to  Lincoln  City. 
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For  road  materials  this  is  one  of  the  poorest  counties  of  sonth- 
weetero  Indiana.  No  gravel  19  found  in  it,  and  the  limestone  only 
o«Jcnrs  in  the  northeast  and  southeast  comers,  and  seven  miles 
southwest  of  Jasper  in  the  bhiff  of  Patoka  River  in  sections  7 
and  18  (2  S.,  5  W.).  The  limestone  .f  the  northeast  comer  of 
the  county  occurs  in  ridges  and  in  stream  bluffs.  In  a  ridge  one- 
half  mile  east  of  Elkworth  is  a  soft,  coarsfrgrained  limestone,  with 
a  fair  d^ree  of  toughness  and  a  buff  color,  Tor  a  quarter  of  a 
mile  along  this  ridge  it  is  found  ■wlfUin  a  few  feet  of  the  sarface 
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Fig.  ,19.    Illastratlnft  tbe  dletrlbatlon  of  road  mftteriaU  in  Dubois  County. 
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in  large  quantities.  Abundance  of  this  stone  is  available  in  the 
eastern  half  of  the  civil  township  of  Columbia, 

The  stone  in  the  southeastern  comer  varies  between  a  coarse 
and  fine-grained  limestone,  and  is  said.to  be  of  a  fair  quality. 

The  limestone  that  occurs  seven  miles  southwest  of  Jasper  in  the 
bluff  of  Patoka  River  is  a  soft,  bluish  gray,  coarse-grained  rock, 
which  is  from  50  to  70  feet  above  the  stream  bed.  It  is  from  four 
to  six  feet  thick  and  is  found  more  or  less  along  the  river  for  three- 
quarters  of  a  mile.  This  stone  is  high  in  lime,  and  is  closely  as- 
sociated with  a  black,  argillaceous  limestone,  which  would  be  al- 
most useless  as  a  road  metal.  The  stripping  ranges  betw^een  0 
and  10  feet. 

PERRY  COUNTY. 

Area  in  square  miles 383 

Population  in  1900 18,778 

Miles  of  public  roads  800 

Miles  of  improved  roads  None 

Percentage  of  roads  improved 

Authority A.  P.  Fenn,  County  Auditor 

A  little  west  of  the  south  central  part  of  Indiana,  and  In^rder- 
ing  on  the  Ohio  River,  is  tlie  county  of  Perry.  The  ri^cks  of  three 
geological  epochs  form  it«»  surface,  viz.,  the  Coal  Measure^  and 
Mansfield  sandstone  of  the  Carlxmiferous  and  the  ITuroTi  liinestnnc 
and  sandstone  of  the  Lower  CarlK)nifer(His  periods.  The  nwks  r)f 
the  Huron  group  make  up  the  surface  of  the  greater  part  of  the 
eastern  half  and  are  exjx>sed  in  the  valleys  of  the  western  half. 
The  surface  rocks  of  the  western  half  are  al)out  e<|ually  divide<l 
betw^een  the  Coal  IMeiisures  and  Mansfield  sandstone.  The  sur- 
face of  this  cx)unty  is  very  broken,  the  hill  summits  being  from 
250  to  400  feet  above  the  vallevs  of  the  laro^er  streams.  Tlie  onlv 
level  cx)untrs'  is  found  in  the  stream  lK)ttoms. 

Although  this  county  has  only  a  quarter  of  a  mile  of  improvcnl 
road,  which  was  built  by  private  donations,  it  ranks  above  tlie 
average  of  southwestern  Indiana  in  road  materials.  XnnuM'on^ 
outcrops  of  tlie  Huron  limestone  occur  in  the  stream  channels  au<l 
bluflFs  of  the  eastern  half  of  the  countv,  while  a  few  scattered  ex- 
posures  of  the  Coal  Measure  limestone  are  found  in  the  western 
half.     On  the  bluflFs  of  the  Ohio  River  alx>ve  Cannelton  and  Tt^ll 
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City  are  some  very  fair  gravel  deposits.     Gravel  is  also  obtained 
from  river  bars  of  tlie  Ohio. 

Gravel. 

The  ^avel  occurring  in  the  bhiff  above  Cannelton  and  Tell 
City  is  beneath  11  feet  of  stripping  and  has  a  depth  of  15+  feet. 
Tests  have  not  l)een  made  to  determine  the  extents.  The  sizes  of 
the  material  are  45  \)er  cent,  clay,  1  per  cent,  fine  medium  sand, 
2  per  cent,  medium  sand,  4  per  cent  coarse  sand,  25  per  cent 
roofing  |>ebble,  21  per  cent,  gravel  and  2  per  cent,  boulder.  The 
rock  percentages  are  74  ferruginous  argillaceous  chert,  4  ferru- 
ginous argillite,  2  ferniginous  sandy  argillite,  8  limestone,  10 
quartz  and  2  shale.  Tliis  material,  as  a  whole,  is  very  hard,  but 
considerably  weatliered.  Its  wearing  quality  has  not  been  well 
tested,  but  seems  to  bo  fair  for  a  gravel. 

The  gravel  found  in  the  river  bars  that  <K*cur  at  several  places 
both  north  and  south  of  Cannelton  is  mingled  with  a  large  amount 
of  fine  sand,  which  will  have  to  be  screened.  The  rock  percent- 
ages of  this  gravel,  taken  from  the  average  of  three  samples,  are 
31  granite,  diorite  and  andeeite,  20  limestone,  10  ferruginous  ar- 
gillaceous chert,  I)  quartzite,  6  quartz,  5  ferruginous  argillite,  4 
shale  and  3  sandstona  For  road  use  this  material  will  be  less 
durable  than  the  crushed  limestone,  and  will  l>o  very  slow  in  pack- 
ing, l)ecause  of  the  absence  of  clay. 

« 

LiMKSTONK. 

Of  the  numerous  outrropa  of  the  Huron  limestone  in  the  east- 
em  half  of  the  cnuiitv,  the  writer  visited  some  in  the  IkkI  of  Mill- 
stone  Creek,  in  secti<nis  D,  10  and  17  (7  S..  2  \V.),  in  the  bluff  of 
Little  Blue  River,  in  section  2,  and  in  the  blnff  of  a  tributary  to 
Little  Blue  River,  in  the  northeast  (piarter  of  section  11  (4  S., 
1  W.).  Many  other  outcrops  of  a  siinilar  nature  are  report(M^l 
between  these  two  p<)ints  in  (Miher  the  stream  In^ds  of  the  bluffs  of 
almost  all  interveninir  tril>ulMri<*s  r»f  the  Oliin  IJivcr. 

Tliis  stone  rauL'-es  Iwtwcen  a  irray  limestone  with  a  coarse  gi'ain 
to  a  blue,  compact  limestone  with  a  fine  grain.  Considerable  of 
the  stone  in  Millstone  Cre<ik  is  a  fine-grained  rock  with  pheno- 
crysts  of  calcite,  some  of  which  are  40  millimeters  across.     This 
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rock  contains  scarcdy  any  iron  and  seems  to  have  a  fair  degree 
of  hardness  and  toughness*  It  would  probably  be  suitable  for 
local  use,  and  since  there  are  no  railroads  in  the  eastern  half  of 
the  county,  a  portable  crusher  would  be  likely  to  give  the  best  sat- 
isfaction. 

The  Coal  Measure  limestone  outcropping  in  the  bluflPs  of  Deer 
Creok,  in  section  6  (7  S.,  2  W.),  and  section  31  (6  S.,  2  W.),  is 
feiTuginous  and  softer  than  the  Huron  rock. 


CRAWFOBD  COUNTY. 

Area  in  square  miles 304 

PopulaUon  in  1900 13,476 

Miles  of  public  roads 229 

Miles  of  improved  roads 71 

Percentage  of  roads  improved 3.4 

Miles  improved  witli  gravel None 

Miles  improved  with  crushed  stone 7i 

Average  original  cost  of  stone  roads  per  mile $1,731 

Total  original  cost  of  improved  roads $14,110 

Miles  of  improved  roads  (stone)  built  in  1905 6J 

Miles  of  improved  roads  (stone)  contracted  for  1906 15 

First  improved  roads  built 1892 

Miles  of  improved  road  built  since  1895 6J 

Satisfaction  of  farmers  with  investment  in  improved  roads — Not  stated 
Authority \ S.  E.  McFall,  County  Auditor 

Crawford  County  is  found  in  the  south  central  part  of  Indiana, 
bordering  on  the  Ohio  Rivor.  It  lies  east  of  Perry  and  Dubois, 
south  of  Orange  and  Washington,  west  of  Harrison  and  north  of 
Perry  County.  The  surface  rocks  of  ihis  county  are  the  Huron 
group  and  the  Mansfield  sandstone,  the  latter  being  confined  to 
the  western  third.  Eocl'S  of  the  Coal  Measure  occur  in  the  high 
hills  in  the  vicinity  of  Taswell  and  Eckerty,  and  the  Mitchell 
limestone  is  found  in  the  eastern  part.  The  surface  of  this  county 
is  very  brokei:,  hills  near  the  Ohio  and  Blue  Rivers  ranging  from 
250  to  480  feet  in  elevation. 

The  only  railroad  in  this  county  is  the  St.  Louis  Division  of 
the  Southern,  which  crosses  the  northern  third  from  east  to  west. 

For  road  material  this  is  the  best  countv  of  this  southwestern 
Indiana  area.  Limestone  outcrops  in  almost  all  parts  of  it,  but 
that  of  the  best  quality  is  confined  to  the  eastern  half. 
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On  a  hillaide,  1%  milea  east  of  Wickliffe,  in  the  southwest  quar- 
ter of  section  3  (2  S,,  2  W.),  is  an  outcrop  of  a  dark  grayish 
limestone,  with  a  fine  to  medium-grain  and  a  rather  low  degree 
of  hardness.  It  is  available  in  workable  quantities,  and  is  lo- 
cated in  a  vicinity  where  the  roads  have  not  been  i 


C  R  AW  FORD 


Flic.  60.    Illastratlng  tbe  diatrlbatlon  at  road  niaterlals  In  Crawford  Coontr. 


The  rock  coming  to  the  surface  iu  a  small  stream  bed  in  the 
northeast  <!onier  of  English  has  a  dark  gray  color  and  a  medium 
hardness.  In  grain  it  ranges  from  a  fine  and  compoct  to  a  me- 
dinm.  Large  quantities  are  apparently  available.  Tbe  stone 
found  in  the  hills  11/.  miles  northwest  of  English  is  rather  fer- 
ruginous and  would  make  an  inferior  road  material. 

A  tough,  mediiim-grnined  stone,  with  a  gray  color  and  average 
hardness,  is  found  2 '4  miles  southeast  of  English  along  the  Eng- 
lish-iMagnolia  road.     Along  this  same  road,  2^^  milea  northwest 
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of  Magnolia,  outcrops  in  a  hillside  a  dense,  iine-grained  limestone, 
with  a  bluish  gray  color.  It  has  a  medium  hardness  and  tough- 
ness and  occurs  in  large  quantities.  Since  there  are  no  railroads 
in  this  vicinity,  a  portable  crusher  might  be  used  to  advantage  for 
the  local  supply. 

Two  and  one-half  miles  south  of  Grants,  in  the  bluffs  of  Little 
Blue  River,  are  numerous  outcrops  of  a  coarse-grained  and  rather 
ferruginous  limestone,  with  a  medium  hardness  and  fair- degree 
of  toughness.  These  alternate  with  beds  of  sandstone,  ajid  show 
in  places  a  thickness  of  15-1-  feet.  Where  they  run  low  in  iron 
oxide,  they  might  serve  for  local  use. 

A  similar  stone  to  the  one  mentioned  in  tlie  above  paragraph, 
interstratified  with  a  bluish  gray,  fine-grained  and  dense  limestone, 
with  a  medium  hardness,  occurs  in  the  bluffs  near  Sulphur  Well. 
Large  quantities  of  this  stone  are  available. 

The  entire  region  l)etween  Leavenworth,  Wyandotte  Cave,  Ma- 
rengo and  Milltown  contains  numerous  outcrops  of  the  light  bluish 
gra^',  compact  and  very  fine-grained  stone  that  is  being  shippexl. 
On  a  large  scale,  from  the  quarries  of  the  two  latter  towns.  The 
rock,  generally,  is  almost  free  from  iron  oxide  and  eont^nns  pheno- 
crvsts  of  calcite  that  are  vorv  noticeable  to  the  naked  eve.  An- 
other  rock  of  this  area  which  outcro]is  to  a  much  less  extent  is  a 
gray,  coarse-grained  rock  with  a  fair  degree  of  hardness  and  tough- 
ness. 

The  largest  quariy  of  tliis  southwestern  area  is  found  at  Mill- 
town.  The  quarry  wall  is  800  yards  long  and  100  feet  high.  In 
this  100  feet,  40  are  used  as  road  material.  Thirty-five  fe<»t  (>f 
tliese  are  a  fine-gi'ained,  com]>act,  hard  and  brittle  limestone,  witli 
a  light,  bluish  gray  color.  This  is  the  rock  that  composes  the  main 
macadam  for  this  southwestern  area.  Eight  feet  are  comp<xse(l  of 
a  yellow,  medium-grained  stone,  wliich  is  somewluit  tougher  and 
softer  than  the  light  blue.  Six  feet  are  a  gray,  very  coarse-grained 
limestone,  with  a  fair  degree  of  liardne-^s  and  toughness.  In  addi- 
tion U^  this  r«K*k,  which  is  used  for  macadam,  are  2()  f(K't  that  are 
used  in  making  lime.  Samples  of  macadam  stone  were  tested  in 
the  road  lal)oratorv  at  Washinirton,  the  results  of  the  tests  Ix^inir 
as  f(»l]ows: 


BOAD  MATERIALS  OF  CRAWFORD  COUNTY.        1005 


MeiuUs  of  Physical  Tests  of  Mitchell  Lijnestone  from  Speed's  quarry  at  MUltoum, 

Crawford  County,^ 

Specific  gravity 2.66      French  coelficieiit  of  wear.  ll.G 

Weight  per  cu.  ft (lbs.)  165.3      Hardness 10 

Water  absorbed  per  cu.  ft.. (lbs.)       .46      Toughness 8 

Per  cent,  of  wear 3.4      Cementing  value — Dry 18 

Wet 95 

"A  hard  and  fairly  tough  rock  with  an  average  resistance  to  wear  and 
excellent  cementing  value.     A  good  all-around  road  material." — Page. 

Samples  of  the  stone  were  analyzed  at  tlie  same  laboratory,  and 
their  percentage  composition  fcnmd  to  Ik*  as  follows: 

Results  of  Chemical  Analysin  of  Mitchell  Limestone  from  Speed's  Quarry  at 

Milltoirn,  Crawford  (bounty. 

Per  cent. 

Alumina   (AlaO.i    0.11 

Iron  oxide  (Fe.Oa)  0.*J4 

Lime  (CaO)  52.10 

Magnesia  (MgO)    2.4S 

Insoluble  in  hydrochloric  acid 1  .S2 

Loss  on  ignition  43.45 


Total    100.20 

At  this  quan'v  the  stone  crusher,  which  is  the  Gates  No.  7^^. 
crushes  on  an  av(M*agc  of  i^'^O  cubic  yards  daily.  To  operate  the 
lime  kilns  and  the  crushing  plant  150  men  are  em])loye<l  at  an 
average  wage  of  $1.02  per  day. 

Kext  in  importance  and  output  to  the  Milltown  quarry  is  that 
at  Marengo,  where  we  find  a  section  show^ing  40  feet  of  the  fine- 
grained, compact,  hard  and  brittle  limestone,  with  the  light  bluish 
gray  color;  0  feet  of  the  yellow,  medium-grained  rrick,  and  4  feet 
of  the  gray  and  coarse-i: rained  limestone  that  are  found  in  the 
Milltown  quarry.  The  main  quarry  wall  is  150  f^^t  wide  and  74 
feet  high.  The  side  walls  arc  SO  foot  long,  and  from  a  few  feet  to 
74  feet  high. 

The  result>!  of  the  tests  uf  the  V,  S.  Road  Testinir  LalK>ratorv 
on  a  sample  <^f  this  rock  nre  given  herewith  as  follows: 

•For  Btniidard  of  conipnrlson  hop  p.  79. 
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Re9uUa  of  Phytical  Tests  of  Mitchell  lAmestone  from  the  Marengo  Manufacturing 

Company's  quarry.^ 

Specific  gravity 2.65      French  coefficient  of  wear.  10.8 

Weight  per  cu.  ft (lbs.)      165      Hardness 8.9 

Water  absorbed  per  cu.  ft.Gbs.)     1.61      Toughness 9 

Per  cent  of  wear 3.7      Cementing  value — Dry 16 

Wet 53 

"A  rock  of  average  hardness,  toughness  and  resistance  to  wear  which 
develops  a  good  cementing  value.  Suitable  for  suburban  and  highway 
traffic." 

The  Gates  No.  5  is  the  stone  crusher  used  at  this  quarry,  and 
the  daily  output  is  350  cubic  yards.  Thirty-five  men  at  an  aver- 
age wage  of  $1.62  per  day  are  employed  at  this  quarry. 

*For  staDdard  of  comparison  see  p.  79. 


Section   XV. 

THE  ROAD  LAWS  OF  INDIANA*    IN  FORCE  JANUARY 

U  t906. 

LOCATION,  VACATION  AND  CHANGE. 

HIGHWAYS — PETITION  AND   NOTICE. 

Section  1.  Be  it  enacted  by  the  general  assembly  of  the  State  of 
Indiana,  That  whenever  twelve  freeholders  of  any  county,  six  of  whom 
shall  reside  in  the  immediate  neighborhood  of  a  highway  proposed  to  be 
located,  vacated,  or  a  change  therein  made,  shall  petition  the  board  of 
commissioners  of  such  county  for  the  location,  vacation  or  change  thereof, 
such  board,  if  satisfied  that  notice  of  such  application  has  been  given  by 
publication  once  each  week  for  two  weelss  successively  in  a  newspaper 
published  in  the  county,  or  by  posting  up  notices  in  three  of  the  most 
public  places  in  the  neighborhood  of  such  highway,  at  least  twenty  days 
before  the  meeting  of  the  board  at  which  such  petition  is  to  be  presented, 
ajid  by  the  county  auditor  mailing  a  copy  of  such  notice  to  the  postofflce 
address  of  each  land  owner  affected  by  said  proceeding  at  the  time  of 
posting,  providing  such  postofllce  address  can  be  ascertained  by  inquiry 
at  the  office  of  the  county  treasurer,  shall  appoint  three  disinterested  free- 
holders of  the  county  to  view  such  highway. 

DUTIES   OF   VIEWERS. 

Sec.  2.  The  auditor  of  such  county  shall  issue  a  percept  to  the  sheriff 
thereof,  commanding  him  to  notify  such  viewers  of  the  time,  place  and 
object  of  their  meeting.  Such  viewers,  at  such  lime,  after  having  taken 
an  oath,  before  some  officer  authorized  to  administer  the  same,  faithfully 
to  perform  their  duties,  shall  proceed  to  view  the  highway  to  be  located, 
or  vacated  or  the  change  to  be  made;  and  if  they  shall  deem  such  location, 
vacation  or  change  to  be  of  public  utility,  they  shall,  in  case  of  a  new  high- 
way or  a  change  in  an  old  one,  proceed  to  lay  out  and  mark  the  same  on 
the  best  ground,  not  running  through  any  person's  enclosure  of  one  year's 
standing  without  the  owner's  consent,  unless,  upon  examination,  a  good 
way  can  not  otherwise  be  had  without  departing  essentially  from  the 
route  petitioned  for:  Provided,  That  where  the  road  is  laid  out  upon  the 
line  dividing  the  lands  of  two  persons,  it  shall  be  laid  one-half  on  each 
side  of  such  line:  And  provided  further,  That  whenever  the  location  of  a 
highway  is  petitioned  for  upon  and  along  any  line  which  forms  also  the 
boundary  of  any  city  or  town,  the  board  of  conunissionors  shall,  for  the 
purpose  of  locating  such  highway,  have  jurisdiction  over  the  lands  and 
lota  lying  within  such  corporate  limits,  and  immediately  affected  by  such 
proceedings  and  location:  and  the  owners  of  such  lands  and  lots  so 
affected,  shall  have  the  same  rights  and  remedies  in  the  matter  of  the 
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location,  vacation  or  change  of  such  highway  as  the  owners  of  the  lands 
lying  on  the  opposite  side  thereof,  and  outside  of  such  city  or  town. 

REPOBT   OF  YIEWEBS — ^PBOCEEDINGS. 

Sec.  3.  Such  viewers,  or  a  majority  of  them,  shall  make  a  report  of 
their  proceedings  at  the  ensuing  session  of  the  board  of  commissioners, 
giving  a  full  description  of  such  location,  change  or  vacation,  by  routes 
[metes]  and  bounds,  and  by  its  course,  distance  and  width,  except  that  m 
case  of  the  vacation  of  a  road,  or  any  part  thereof,  such  description  only 
as  will  designate  it  clearly  shall  be  required;  and,  in  such  case,  a  copy 
of  the  order  vacating  such  highway  shall  be  transmitted  by  the  proper 
auditor  to  the  trustee  of  the  township  or  trustees  of  the  townships  in 
which  such  vacated  highway  is  situated,  who  shall  cause  the  supervisor 
or  supervisors  thereof  to  be  notified  accordingly. 

NO   OBJECTION — OBDEB  AND   NOTICE. 

Sec.  4.  If  no  objection  be  made  to  such  proposed  highway,  vacation 
or  change,  such  board  shall  cause  a  record  thereof  to  be  made,  and,  in 
case  of  such  location  or  change,  shall  order  the  highway  to  be  opened, 
and  kept  in  repair,  which  order  shall  be  transmitted  to  the  trustee  of  the 
township  or  trustees  of  the  townships  in  which  such  location  or  change 
is  made;  and  such  trustee  or  trustees  shall  cause  a  copy  of  such  order  to 
be  entered  at  length  on  the  township's  record  book  or  books,  and  notice 
thereof  to  be  given  to  the  proi)er  supervisor  or  supervisors  to  work  such 
highway  as  so  located  or  changed. 

BEMONSTBANCE    FOB  DAMAGES — BEVIEWEBS. 

Sec  5.  If  any  person  through  whose  land  such  highway  or  change 
may  ixiss  shall  feel  aggrieved  by  reason  of  such  location,  vacation  or 
change,  such  person  may,  at  any  time  before  final  action  of  the  board 
thereon,  set  forth  such  grievances  by  way  of  remonstrance  under  oath, 
stating  therein  that  he  is  damaged  thereby  in  a  sum  mentioned;  and  the 
said  board  shall  thereupon  appoint  three  disinterested  freeholders  of  the 
county  as  reviewers,  and  assign  a  day  and  place  for  them  to  meet. 

BEVIEWEBS — OATn   AND   DUTIES. 

Sec.  6.  Such  reviewers  shall  meet  at  the  time  and  place  designated, 
and  take  an  oath  faithfully  to  discharge  the  duties  assigned  thom,  and 
shall  then,  or  on  any  other  day  to  which  a  majority  may  adjourn,  prior 
to  the  next  session  of  such  board,  proceed  to  review  the  proposed  highway 
and  assess  the  damages,  if  any,  which  such  remonstrator  may  sustain 
from  such  highway  being  opened,  vacated  or  changed  through  his  lands, 
and  shall  report  the  same  to  the  ensuing  session  of  such  board. 

BEVIEWEBS'    BEPOBT — ACTION. 

Sec  7.  If  a  majority  of  the  reviewers  assess  and  rei>ort  damages  in 
favor  of  the  remonstrator,  and  the  board  shall  consider  the  proposed 
highway,  vacation  or  change  to  be  of  suflicient  importance  to  the  public, 
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it  Bhall  ord«r  the  costs  and  damages  to  be  paid  oul  of  the  couuty  treasury; 
otherwise  such  costs  and  damages  shall  be  paid  by  the  petitioners  or 
others  interested.  If  a  majority  report  against  the  claim  for  damages  the 
remonstrator  shall  pay  the  costs.  When  payment  of  damages  is  made  as 
herein  provided,  such  highway  shall  l>e  recordtni  and  ordered  to  be  opened 
and  kept  in  repair,  as  her einl>o fore  provideil,  after  notice  to  the  proper 
trustees. 

ANOTIIKR  REVIEW. 

Sec.  8.  If  it  shall  be  made  to  api>ear  to  the  board  that  the  damages 
assessed  are  unreasonable,  it  may  set  aside  such  assessment  and  order 
another  review,  under  the  same  regulations  as  provided  in  case  of  tlic 
first  review. 

NEW    VIEWERS — UTILITY    AND    DAMAGES DUTIES. 

Sec.  9.  If  any  freeholder  of,  and  residing  in,  such  county  shall  re- 
monstrate against  the  proposed  highway  at  any  time  before  final  action 
thereon,  as  not  l>eing  of  public  utility,  other  reviewers  may  be  appointed, 
who  shall,  after  having  taken  an  oath  faithfully  to  discharge  the  duties 
assigned  them,  meet  at  the  time  and  place  designated  and  then,  or  on  a 
day  to  be  by  them  lixed,  proceed  to  examine  the  proposed  highway,  and 
shall  ma  Ice  report  to  sucli  boai-d  at  its  next  session,  whether,  in  tlieir 
opinion,  the  said  highway,  vacaticm  or  change  will  be  of  public  utility: 
Provided,  however.  That  a  remonstrance  for  want  of  public  utility  and  for 
damages  may  be  tiled  at  the  same  time,  and  may  be  referred  to  the  same 
reviewers,  who  shall  then  l»e  required  to  report  both  as  to  pu])lic  utility 
and  as  to  damages. 

ACTION    OiV    REPORT. 

Sec.  It).  If  a  majority  of  the  reviewers  last  named  report  against 
the  public  utility  of  such  liighwtiy,  vacation  or  change,  tlie  petition  sliall 
be  dismissed;  but  if  they  report  fiivora])ly  thereto,  the  remonstrator  sliall 
pay  the  cost  of  the  review,  and,  in  case  of  a  location  or  change,  the  lilgli- 
way  shall  be  recorded  and  ordered  to  be  opened  and  kept  in  repair:  Pro- 
vided, however,  That  an  apf)eal  shall  lie  to  the  <'ircnit  court  from  any  such 
order  dismissing  such  petition  or  ordering  such  highway  established,  as 
provided  in  section  one  hundred  and  two  of  this  act. 

DAMAdKS — PA  YM  KNT. 

Sec  11.  No  such  highway  shall  be  opened.  W4)rked  or  used,  until  The 
damages  assessed  therefor  sluill  be  paid  to  the  j»ersons  entitled  llKTetu,  or 
deposited  in  the  eounty  treasury  for  their  use,  or  until  sucli  persons  shall 
give  their  consent  thereto  in  writing.  tihMl  with  the  auditor  of  such  eounty. 

COSTS — n(»M). 

Sec.  11*.  Whenever  any  petition  lor  th<»  hu-ation,  vaeation  or  ehange 
of  any  imljlic  highway  has  been  presented  to  the  IxKird  of  eonunissicuiers 
of  any  county  in  this  Stat<».  and  such  Imard  shall  liave  apiK)inted  viewers 
for  the  same,  and  such  vicwei"S  shall  have  reported  that  they  deem  the 
proposed  location,  vaeation  or  <*hange  of  such  highway  of  no  public  utility. 
then  no  second  or  subsequent  petition  for  the  locati(»n.  vaeation  or  chang<» 
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of  such  highway  shall  be  acted  upon  by  the  commissioners,  unless  the 
petitioners  shall  first  file  with  the  county  auditor  a  bond  with  surety  to  be 
approved  by  him,  conditioned  that  such  petitioners  will  pay  all  costs  in 
the  case  if  the  viewers  to  be  appointed  to  view  such  proposed  location, 
vacation  or  change  of  such  highway,  shall  report  that  they  deem  the  same 
to  be  of  no  public  utility. 

WHO  CAN   NOT  BE  VISWEBS. 

Sec.  13.  No  person  owning  lands,  or  who  is  related  by  consanguinity, 
within  the  sixth  degree,  to  any  person  owning  lands,  along  any  highway 
proposed  to  be  opened,  vacated  or  changed  shall  be  competent  to  act  as 
viewer,  or  reviewer  thereof. 

FENCES — ^REMOVAL  NOTICE. 

Sec.  14.  Whenever  any  public  highway  shall  have  been  laid  out 
through  any  enclosed  land,  the  supervisor  shall  give  the  occupant  of  such 
land,  or  the  owner,  if  a  resident  of  the  road  district,  sixty  days*  notice  in 
writing,  to  remove  his  fences;  but  such  owner  or  occupant  shall  not  be 
compelled  to  remove  any  such  fence  between  the  first  day  of  April  and  the 
first  day  of  November;  and  if  such  fence  is  not  removed  pursuant  to  such 
notice,  such  supervisor  shall  cause  the  same  to  be  done  at  such  owner's 
expense,  which  may  be  recovered  In  an  action  by  the  supervisor,  in  the 
name  of  the  township  trustee,  before  any  justice  of  the  peace  in  the 
county,  and,  in  case  of  recovery,  the  judgment  shall  also  Include  costs 
and  attorney's  fees. 

HIGHWAYS  BY   USE — WIDTH — ^RECOBDINO. 

Sec  15.  All  highways  heretofore  laid  out  acordlng  to  law,  or  used  as 
such  for  twenty  years  or  more,  shall  continue  as  located  and  as  of  their 
original  width,  respectively,  until  changed  according  to  law;  and  hereafter 
no  highway  shall  be  laid  out  less  than  thirty  feet  wide,  and  the  order 
for  the  laying  out  of  the  same  shall  specify  the  width  thereof.  The  board 
of  commissioners  shall  have  power  to  cause  such  of  the  roads  used  as 
highways  as  shall  have  been  laid  out,  but  not  sufficiently  described,  and 
such  as  have  been  used  for  twenty  years,  but  not  recorded,  to  be  ascer- 
tained, described  and  entered  of  record.  Such  action  of  the  board  shall  be 
on  petition  filed  by  one  or  more  resident  freeholders  of  the  county,  of  which 
petition  notice  shall  be  given  by  posting  in  three  public  places  along  the 
line  of  such  road  twenty  days  before  the  session  at  which  such  petition 
shall  be  considered.  And  such  board  shall  declare  and  establish  the 
width  of  any  such  highway,  which  width  shall  not  be  less  than  thirty 
feet;  and  where  any  such  highway  shall  be  located  upon  a  line  dividing 
the  lands  of  different  owners  one-half  thereof  shall  be  taken  from  the 
laud  of  each  owner. 

NON-USER  OF  HIGHWAY. 

Sec  16.  Every  public  highway  ali-eady  laid  out,  or  which  may  here- 
after be  laid  out,  and  which  shall  not  be  opened  and  used  within  six  years 
from  the  time  of  its  being  so  laid  out,  shall  cease  to  be  a  highway  for  any 
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purpose  whatever;  but  If  any  distinct  pa*^.  thereof  shall  have  been  opened 
and  used  within  six  years,  such  part  shall  not  be  affected  by  the  provi- 
sions of  this  section,  nor  shall  this  section  be  applied  to  streets  and  alleys 
In  any  city  or  town. 

PETITION  TO   CHANGE  LOCATION — NOTICE. 

Sec.  17.  Any  person  through  whose  land  any  highway  heretofore 
located  and  established,  or  hereafter  to  be  located  and  established,  may 
run,  may  petition  the  board  of  commissioners  of  the  proper  county  for 
permission  to  change  the  location  of  such  highway  on  his  land,  or  on  the 
lands  of  any  other  person  consenting  thereto.  Every  such  petitioner  shall 
give  notice  of  his  Intention  to  file  such  petition,  by  posting  written  or 
pr'uted  notices  thereof.  In  three  or  more  public  places  In  the  vicinity  of 
such  proposed  change,  for  twenty  days  before  the  first  day  of  the  term  of 
the  board  at  which  such  petition  is  to  be  presented. 

viewers   on  BELOCATIFG — DUTIES. 

Sec.  18.  Upon  the  filing  of  snob  petition,  and  proof  of  notice  as  pro- 
vided for  in  the  preceding  section,  the  board  of  commissioners  shall 
appoint  three  disinterested  freeholders  of  the  county  as  viewers,  who  shall 
meet  at  such  time  as  the  board  may  appoint,  nnd,  after  having  been  duly 
sworn,  or  aflfirmed,  shall  then,  or  on  any  other  day  to  which  the  majority 
may  adjourn  prior  to  the  next  session  of  such  board,  proceed  to  view  the 
premises;  and  they,  or  a  majority  of  them,  shall  report  the  respective 
lengths  of  the  established  and  proposed  highway,  and  the  situation  of  the 
ground  along  each,  and  whether,  in  their  opinion,  the  public  would  be 
materially  injured  by  such  proposed  change,  and  shall  file  their  report 
with  the  l)oard  of  commissioners  at  its  next  session  thereafter. 

REPORT — REMONSTRANCE — PROCEEDINGS — COSTS. 

Sec  19.  Upon  the  filing  of  such  report,  and  before  action  thereon. 
If  the  report  he  favorable  to  such  change,  any  freeholder  may  file  his 
remonstrance  against  the  same,  stating  therein  the  reasons  why  such 
change  ought  not  to  be  made,  and  an  Issue  may  be  made  thereon;  and  if 
the  report  of  the  viewers  be  unfavorable  to  such  change,  the  petitioner 
may  make  nn  issue  thereon,  and  any  such  issue  shall  be  tried  before  the 
board  of  commissioners,  as  other  issues  of  fact  are  tried;  and  If,  upon  the 
report  of  the  viewers,  or  upon  any  issue  tried  as  above,  the  board  shall  be 
of  opinion  that  the  public  will  not  be  materially  injured  by  such  proposed 
change,  It  shall  make  an 'order  granting  permission  to  the  petitioner  to 
make  such  change,  and  upon  satisfactory  proof,  then  or  thereafter,  that 
the  new  road  has  been  opened  and  improved,  and  made  equally  convenient 
for  travelers,  the  board  shall  make  an  ordor  vacating  so  much  of  the 
farmer  highway  as  lies  between  the  different  points  of  intersection.  All 
the  costs  of  such  proceeding  shall  be  paid  by  the  petitioner:  Provided, 
That  when  a  remonstrance  Is  filed,  and  the  issue  found  against  the  re- 
monstrant, he  shall  pay  all  the  costs  occasioned  by  such  remonstrance. 
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C  OM  PEN8ATION — ^VIEWERS — SURVEYORS. 

Sec.  20.  Viewers  and  reviewers,  for  each  day  engaged  in  viewing  or 
reviewing  a  highway  by  order  of  any  board  of  commissioners,  shall 
receive  two  dollars.  Surveyors,  for  their  services  in  locating  highways, 
will  receive  two  dollars  and  fifty  cents  a  day,  and  five  cents  for  each  mile 
necessarily  traveled;  and  for  making  out  a  complete  report  of  survey  of 
such  highway,  one  dollar,  and,  in  case  the  survey  exceed  five  miles,  two 
dollars.  Chainmen  and  axmen  employed  in  such  surveys  will  each  re- 
ceive one  dollar  and  fifty  cents  a  day. 

TWO    on    MORE   COUNTIES — PETITION — PROCEEDINGS,    ET(  . 

Sec.  21.  In  case  of  the  proposed  location,  vacation  or  change  of  a 
public  highway,  extending  into  two  or  more  counties,  jurisdiction  as  to  all 
the  proceedings  shall  be  in  the  board  of  commissioners  of  the  county 
before  whom  the  petition  is  first  filed;  and  such  proceedings  shall  be  the 
same  as  those  hereinbefore  provided  for  in  case  of  the  location,  vacation 
or  change  of  a  public  highway  in  one  county,  so  far  as  the  latter  are 
applicable — except  that  the  petition  shall  be  signed  by  not  less  than 
twenty-four  freeholders  of  one  or  more  of  the  counties  into  which  such 
highway  proposed  to  be  located,  vacated  or  a  change  therein  made.  Is  to 
extend,  six  of  whom  shall  reside  in  the  immediate  neighborhood  of  the 
proposed  highway,  and  not  loss  than  three  of  whom  shall  reside  in  each  of 
such  counties;  except,  also,  that  each  set  of  viewers  or  reviewers  to  be 
appointed  shall  be  equal  in  number  to  fhe  number  of  the  counties  to  be 
affected,  and  one  of  whom  shall  be  appointed  from  each  of  such  counties; 
and  in  case  the  number  of  such  viewers  or  reviewers  shall  be  even,  and 
they  can  not  agree,  the  viewers  or  reviewers  so  appointed  shall 
select  another  who  shall  i)erform  the  same  duties  and  receive  the  same 
fees  as  the  viewers  or  reviewers  first  aiipointed.  CJosts  and  damages  shall 
be  paid  as  in  case  of  proceedings  for  the  location,  vacation  or  change  in  a 
highway  in  one  coinity;  but  the  county  having  jTiiisdictiou  of  the  pro- 
ceedings shall  he  entitled  to  recover  from  each  of  the  other  counties  a 
proportionate  amount  of  the  exix^nses  paid  out  of  its  treasury  according 
to  the  proportion  of  the  length  of  such  highway  in  each  of  such  other 
counties,  to  ])e  recovei-ed  as  any  claim  due  from  one  county  to  another. 
Whenever  any  such  highway  is  located,  vacated  or  changed,  a  certified 
copy  of  the  order  therefor  shall  be  transmitted  by  the  auditor  of  the 
county  having  jurisdiction  of  the  proceedings  to  the  auditor  of  each  of 
the  other  <onnties  and  entered  of  record  in  the  order  book  of  the  board 
of  comniissiont^rs  of  each  of  such  counties,  and  a  copy  of  the  order  shall 
])e  transmitted  to  the  proper  township  trustees,  as  in  cast*  of  a  highway 
located,  vacated  or  changed  in  one  county. 

ON    COINTV    lines WORKING PROCEEniNGS,    ETC. 

Sf.c.  22.  ^V^lenever  twelve  fn»eholders  of  any  county  shall  present 
to  the  iMiard  of  <'ommissioners  a  petition  setting  forth  that  a  public  high- 
way. descri]>ing  it,  in  their  road  district  or  districts,  township  or  town- 
shii)s,  is  situated  upon  or  near  a  countj*  line,  and  has  not  be^^u  worked 
for  a  time  to  be  stated,  in  consequence  of  a  difference  of  opinion  as  to 
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whose  duty  it  was  to  work  such  highAvay,  such  board  shall  appoint  as 
viewers  two  freeholders  of  the  c-ounty,  not  lielonglng  to  the  road  district 
where  such  highway  is  required  to  be  worked,  who  shall  employ  the 
county  surveyor  to  i>erform  the  duties  required  by  this  section.  The 
auditor  of  such  county  shall  immediately,  through  the  auditor  of  the 
other  county,  give  notice  to  the  commissioners  of  the  county  ui)on  whoso 
border  such  highway  is  situated  of  the  filing  of  such  iK^tition,  sending  a 
copy  of  the  same,  and  also  of  the  apiwintment  of  such  viewers;  where- 
upon it  shall  be  the  duty  of  the  county  l)oard  thus  notified  to  appoint  two 
other  viewers  of  like  qualifications,  and  the  four  persons  so  appointed, 
with  such  coimty  sur\'eyor,  shall  meet  at  the  time  and  placi'  designattni 
by  such  first  board  of  county  conmiissloners,  and,  having  first  been  sworn 
according  to  law,  shall  proceed  carefully  to  examine  the  condition  of  such 
highway,  and,  if  practicable,  shall  locate  the  same  upon  the  county  line, 
one-half  in  each  county.  Such  viewers  shall  make  out  a  report  of  their 
proceedings,  describing  such  highway  by  nietc*  and  bounds  and  showing 
Its  beginning,  termination  and  width.  One  (fopy  of  such  report  shall  be 
transmitteil  to  the  lK)ard  of  conmiissloners  of  each  county,  and  recorded 
as  in  case  of  other  highways,  and  tlie  proiK'r  township  trustees  shall  each 
be  furnished  with  a  (rertilied  copy  of  the  same.  It  is  made  the  duty  of 
such  trustees  to  op<»n  and  improve  such  highway  as  required  by  law. 
The  said  county  surveyor  is  authorized  to  act  with  sucli  four  viewers  in 
locating  such  highway;  and  whenever  the  board  of  commissioners  of  either 
county  shall  fail,  refuse  or  negleit  to  appoint  viewers  to  act  upon  any 
petition  filed  according  to  the  ijrovi-sion  of  this  section,  the  two  viewer^ 
appointed  by  th(»  other  county,  in  connecrtion  with  the  county  surveyor, 
shall  proceed  to  discharge*  all  tin*  duties  reepiired  of  the  four  viewers,  and 
their  action  in  the  premises  shall  have  the  same  force  and  effect,  and  Ik* 
equally  ] binding,  as  tlie  action  of  the  four  viewers. 


ON    STATK    LINKS — IM  I'UOVKMKNTS     -rUOCEEDIMlS.    ETC. 

Sec.  '2:\.  Whenever  it  may  1k»  d«*sirable  to  lay  out,  construct  or  im- 
prove, by  straightening,  grading,  draining,  paving,  graveling  or  macad- 
amizing, any  higliway  or  any  pan  thereof,  lying  on.  along  or  near  to  the 
State  line  lH*tween  tlie  State  of  Indiana  and  any  ad.ioining  State,  the 
boards  of  commissioners  of  the  several  counties  of  this  State  so  adjoining 
another  State*  slinll  hav<'  authority  to  join  witli  the  couniy  commissioners 
or  other  proiH'r  autliorities  of  the  adjoining  counties  of  such  other  State 
In  the  <'onst ruction  and  injprove'Uient  in  the  manner  aforesaid  of  such 
highways;  and  sucli  JMianis  of  commissioners  are  here]»y  autliorized  jointly 
to  enter  into  contracts  witli  \ho  i>roper  authorities  in  sjk-Ii  adjoining  State, 
for  the  construction  and  imiirovcnicnt  of  stich  liigliways.  Kacli  county 
shall  pay  sjicli  proportion  of  \\w  cost  (»f  sucli  inii»roveui<»nt  as  shall  be 
determined  by  and  ]>»*twcpii  the  said  lioard  of  commissioners  of  this  State 
and  the  proi>er  authorities  of  such  a<ljoiiiing  St;ite  to  l»e  equita])h'  :ind  just. 
Such  improvement  shall  ht*  made  by  the  boanls  of  cf»mmissioncrs  on  ]ieti- 
tion  by  the  land  owners.  ])ursuant  to  the  laws  now  or  hereafter  in  force  in 
this  State,  and  this  siM-tion  is  supplenu^ntal  to  all  the  provisions  of  this 
act  for  the  construction  and  inqn'ovement  of  highways,  so  far  as  the  same 
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can  be  made  applicable.  Any  highway  so  constructed  or  Improved  under 
this  section  shall  be  free  of  toll  and  shall  be  perpetually  kept  in  repair  by 
the  provisions  of  this  act  for  the  repair  of  highways;  the  said  adjoining 
county  or  counties  contributing  proportionately  in  keeping  the  same  in 
repair  according  to  the  proportions  paid  for  the  original  cost  thereof. 

STREAMS  AND  WATER-COURSES. 

STREAM  DECLARED   NAVIGABLE — PETITION. 

Sec.  24.  The  boards  of  commissioners  in  the  several  counties  in  this 
State  are  authorized  to  declare  any  stream  or  water-course  in  their  re- 
spective counties  navigable,  on  the  petition  of  twenty-four  freeholders  of 
the  county,  residing  in  the  vicinity  of  the  stream  which  it  is  intended  to 
be  declared  navigable. 

EXAMINATION   OF  STREAM. 

Sec.  25.  On  the  filing  of  the  petition  provided  for  in  the  last  section, 
any  such  board  shall  cause  an  examination  of  the  stream  or  water-course 
intended  to  be  declared  navigable  to  be  made  by  some  suitable  person, 
who  shall  ascertain  and  report  to  the  board  the  length  of  the  same,  and 
how  much  thereof  is  capable  of  being  declared  navigable,  which  report 
such  board  shall  confirm  if  satisfied  that  the  stream,  if  navigable,  would 
be  of  public  utility;  and  thereupon  «uch  board  shall  declare  such  stream 
navigable  and  cause  the  report  to  be  recorded  on  the  records  of  the  board, 
«s  public  highways  are  recorded. 

removal   of   OBSTRUCTIONS. 

Sec.  26.  The  supervisor  of  the  road  district  through  which  such 
stream  or  water-course,  or  any  part  thereof,  may  run,  shall  take  charge 
thereof  as  a  part  of  his  general  duties  as  supervisor  of  public  highways: 
and  for  the  purpose  of  keeping  the  same  in  a  navigable  condition  he  may 
annually  call  out  for  two  days  the  inhabitants  of  such  district,  liable  to 
work  on  the  public  highways,  who  shall  work  on  such  stream  and  clear 
out  timber  and  other  obstructions  that  may  interfere  with  the  navigation 
thereof. 

PENALTY   FOR   OBSTRUCTING. 

Sec.  27.  Any  person  obstructing  any  stream  or  water-course  declared 
navigable  shall  be  liable  to  the  same  pains  and  penalties  as  persons 
guilty  of  obstructing  public  highways;  and  the  general  laws  governing 
public  highways,  and  the  laying  out  and  working  thereof  in  all  other 
respects,  shall,  so  far  as  applicable,  govern  in  the  defining  and  working 
of  navigable  watercourses. 

PIERS,    WHARVES,    ETC. 

Sec.  2S.  Any  riparian  owner  of  lands  within  this  State  bordering 
upon  a  navigable  stream  may  build  and  maintain  within  his  premises  so 
bordering  on  such  stream,  and  upon  the  submerged  lands  beneath  the 
water  thereof,  piers,  wharves,  docks  or  harbors  in  aid  of  navigation  and 
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commercet  and  may  use,  occupy  and  enjoy  the  same  as  appurtenant  to  bis 
■aid  lands:  Provided,  That  such  piers,  docks  and  wharves  shall  not  ex- 
tend into  such  stream  further  than  is  necessary  to  accommodate  shipping 
and  navigation,  and  in  no  case  so  as  to  obstruct  the  same. 

NOT  TO  APFECT  MILLS,   ETC. 

Sec.  29.  The  declaration  of  water-courses  as  navigable  by  county 
boards  shall  not  affect  any  mill,  dam,  aqueduct,  viaduct,  bridge  or  ma- 
chinery on  any  such  stream,  except  in  cases  where  the  same  have  been 
abandoned  for  a  period  of  twelve  months. 

FUND   TO   REMOVE   OBSTRUCTIONS. 

Sec.  30.  The  boards  of  commissioners  of  the  several  counties  shall 
have  power  to  use  such  sums  as  may  be  appropriated  from  the  county 
treasury,  and  as  they  may  deem  necessary,  to  remove  obstructions  from 
streams  that  have  been  heretofore  or  may  be  hereafter  declared  navigable 
according  to  law. 

CAVING — NOTICE — FENCE  REMOVAL. 

Sec.  31.  When  any  public  highway,  running  or  passing  along  the 
bank  of  any  water-course,  shall,  by  the  falling  or  washing  away  of  the 
bank  of  such  water-course,  become  unsafe  or  inconvenient  for  use  as  a 
public  highway,  it  shall  be  the  duty  of  the  supervisor  having  such  high- 
way in  charge  forthwith  to  give  the  owner  or  occupant  of  the  land  over 
which  such  highway  passes,  notice  to  remove  his  fence  back  from  the 
bank  of  such  water-course  far  enough  to  admit  of  the  opening  and  con- 
struction of  a  road  at  least  forty  feet  wide;  and  if  the  owner  or  occupant 
of  such  land  should  neglect  to  remove  such  fence,  as  required  by  such 
notice,  it  shall  be  the  duty  of  such  supervisor  to  call  out  the  hands  liable 
to  work  on  highways  in  his  road  district,  and  forthwith  to  remove  such 
fence,  doing  to  the  owner  or  occupant  no  greater  damages  than  is  neces- 
sary for  the  removal  of  the  fence.  If  any  dwelling  or  building  should 
stand  so  near  such  water-course  that  a  suflScient  sjiace  is  not  left  for  sucli 
road,  then  such  supervisor  may  oi)€n  such  highway  in  the  rear  of  such 
dwelling  house  or  other  building. 

DAMAGES — VIEWEHS. 

Sec  32.  When  such  fence  sliall  bo  remov<»d.  or  road  chanjced  to  the 
rear  of  buildings,  as  provided  for  in  the  preceding:  section,  the  owner  of 
such  land  may  tile  with  the  board  of  commisHioners  of  the  county  where 
the  same  is  situated  a  claim  for  damages  for  the  reniovini;  of  such  fence 
or  the  change  of  such  road,  and  for  the  use  of  tlu»  ^rrnund  over  which  the 
said  road  shall  pass;  and  upon  the  filing  of  sncli  claim,  it  shall  be  the 
duty  of  such  board  of  commissioners  to  appoint  two  reputable  freeholders 
of  such  county  to  view  such  premises  and  assess  the  damages  of  such 
claimant,  by  reason  of  the  .'ipjiropriation  of  his  said  land  for  sncli  highway 
and  the  removal  of  such  fence. 
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OATH — REPORT — REVIEWERS — ^PAYMENT. 

Sec.  33.  The  viewers  appointed  as  provided  for  iu  the  last  section 
shall  be  sworn  faithfully  and  impartially,  and  upon  actual  view  of  such 
premises,  to  assess  such  damages  and  report  the  same  to  such  board  of 
commissioners,  and  such  board  may  allow  and  order  the  same  to  be  paid 
out  of  the  treasm*y  of  such  county;  or  if  the  board  deem  such  assess- 
ment to  be  too  high  it  may  appoint  reviewers  to  make  another  assessment, 
who  shall  be  sworn,  and  proceed  in  like  manner  to  assess  such  damages, 
and  report  the  same  to  such  board,  and  such  board  shall  order  the  amount 
of  the  assessment  to  be  paid  out  of  the  treasury  of  the  countv.  If  such 
claimant  shall  feel  aggrieved  by  such  assessment,  he  may  demand  a 
review  of  such  premises,  and  a  new  assessment  of  such  damages,  where- 
upon such  board  shall  appoint  reviewers,  as  aforesaid,  who  shall  review 
such  premises,  and  re-assess  such  damages;  but  if  such  last-named  re- 
assessment shall  be  for  no  greater  sum  than  the  first  assessment,  such 
claimant  shall  pay  the  cost  of  such  last  named  review. 


GATES   AT   RIVER   BANK. 

Sec.  34.  Persons  living  on  or  owning  property  along  any  water- 
course that  is  navigable  for  boats  of  a  large  size,  are  liereby  authorized 
to  hang  gates  at  or  near  the  top  of  the  bank,  across  any  road  leading  down 
the  bank  and  terminating  at  such  water-course,  save  in  the  limits  of  towns 
and  cities. 


RAILROAD,    INTERURBAN,    STREET-CAR,    TELEGRAPH    AND 

TELEPHONE  LINES. 

RAILROAD.    KTC. CROSSING    STREAM    OR   HIGHWAY. 

Sec.  35.  Every  steam  or  electric  railroad  company  shall  have  tlie 
right  to  c»onstruct  its  railroad  across  any  stream,  water-course,  road,  high- 
way, railroad  or  canal  which  the  route  of  its  road  shall  Intersect,  in  such 
manner  as  not  to  interfere  with  the  free  use  of  the  same  and  so  as  to 
afford  security  for  life  and  property;  but  such  railroad  corporation  shall 
restore  and  maintain  the  stream  or  water-course,  road,  highway  or  canal, 
thus  intersected,  to  and  in  its  former  state,  or  In  a  suflicient  manner  not 
unnecessarily  to  impair  its  usefulness  or  injure  its  franchises.  Whenever 
the  track  of  such  railroad  shall  cross  a  road  or  highway,  such  crossing 
may  be  at  grade  or  such  road  or  highway  may  be^  carried  under  or  over 
the  track,  as  may  be  most  expedient;  and,  in  <,'as<'s  where  an  embankment 
or  cutting  shall  make  a  change  in  the  line  of  such  road  or  highway  de- 
sirable, with  a  view  to  a  more  easy  ascent  or  descent,  the  said  railroad 
corporation  may  take  such  additional  lands  for  the  construction  of  such 
road  or  highway,  or  such  new  line  as  may  be  deemed  requisite.  Unless 
the  lands  so  taken  shall  be  purchased  or  voluntarily  given  for  the  pur- 
l)oses  aforesaid,  compensation  therefor  shall  be  ascertained  in  the  manner 
provided  by  law,  and  duly  made  by  such  corporation  to  the  owners  and 
persons  interested  in  such  lands;  and  the  same,  when  so  taken  and  com- 
l>ensation  made  shall  become  part  of  such  intersecting  road  or  highway. 
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In  such  manner  and  on  kucIi  tonns  as  the  adjacent  \mrt»  of  such  highway 
inny  be  held  for  highway  purposes. 

INTKIIUKUAN— EXTENSION    ON    lilGHWA^. 

Sec.  IM).  Any  intenirhan  or  street  railway  company,  organized  under 
the  laws  of  the  State  of  Indiana  and  oiierating  sucli  railway  within  any 
of  the  towns  or  cities  of  the  State,  desiring  to  extend  its  road  lK\vond  sucli 
town  or  city  limits  on  any  public  highway,  or  any  other  company  organ- 
lased  under  the  laws  of  tlie  State  of  Indiana  for  similar  purposes,  or 
any  corporation  desiring  to  build  an  interurban  <dectri<'  railway  otitside 
of  any  city  or  town  on  any  publi**  higliway,  may  do  so  by  procuring  the 
consent  of  the  lK)ard  of  commissioners  of  the  cotuity  in  which  such  high- 
way is  situate<l.  If  sudi  liighway  is  gnivehHl  or  plankcMl  by  a  gravel  (»r 
plank  road  company,  such  interurban  or  street  railroad  t*ompany  shall  also 
be  required  to  procure  the  constant  of  sucli  gravel  or  plank  roiid  company 
to  run  its  road  over  such  gravel  or  plank  road.  Such  interurban  or  street 
railroad  company  shall,  in  all  <'ases  in  whi<'h  any  road  or  highway  shall  l>e 
used  by  it  for  the  puriM)ses  expressed  in  this  section,  locate  its  tracks  on 
such  part  of  such  highway,  keep  its  track  and  roadl)ed  in  such  c(»ndition 
and  perform  such  otlier  rcasonaijle  terms  and  conditions  as  may  1k'  tixe<l 
in  the  order  of  the  board  of  commissioners  of  the  (bounty  mad<»  in  gnmthig 
such  consent  or  at  any  time  afterwards. 

ItAILHOAI).    ETC.  —  HEAL    ESTATE    TAXATION. 

Sec.  .'^7.  All  ot!i<'ers  engaged  in  the  assessment  of  property  for  taxa- 
tion are  prohibited  from  assessing  for  taxation,  against  any  adjacent 
property  hohltr,  tlu»  real  estate  occupied  by  any  railroad,  interurban  or 
street  railway,  or  by  any  pul»lic  Iiigliway.  and  no  i)art  of  the  land  so  !)e- 
longlng  to  such  property  Imldcr  sliall  l»e  assessed  against  him  for  taxation 
except  tlie  portion  Iwyond  tlie  lin«'s  of  the  right  of  way  of  the  railroad, 
interurban  or  street-car  company  or  the  right  of  way  us<»d  an<l  occuide<l  as 
BUch  public  liighway:  Provided.  Tliat  if  the  assessor  and  the  hind  owner 
shall  fail  to  agree  on  tli"  amount  of  land  contained  in  such  railroad. 
Interurban  or  street -cm  r  right  of  way.  on  such  jmblic  liighway.  tli<Mi  such 
land  owner,  to  receive  tin*  lunetit  af  such  exemption,  shnll  diMi'rniine  llie 
amount  of  lan<l  in  disput<'  by  actmil  survey  and  slnill  l»ear  all  cxi»enses  of 
the  same. 

iMU.rs,  wiuE<,  i;r<. 

Sec.  as.  Tli:it  corporMti^ms  organized  for  iIm'  puri»ose  of  constructing. 
operating  and  inaintjiining  telephone  lines  and  telephone  <'X<'liang<*s  are 
authorized  to  set  and  maintain  tln'ir  jiohs.  jiosts.  jiiers.  aliutmenls.  wires 
and  other  appliances  or  lixtures.  ui»oii.  alonj:,  uinler  and  across  any  of  tlu' 
public  roads,  liigliways  ;iinl  waters  of  this  State*,  outside  of  cities  ami 
lncori»^>r^*ted  towns:  and  individuals  owning  teh'phoiie  lines  are  heiM'by 
given  the  same  authority:  Provide«l.  That  the  same  shall  bi'  ere<'ted  and 
maintained  in  such  manner  a.^  not  to  incommode  the  ]uiblic  in  the  use  (»f 
such  ronds,  highways  .and  wat(»rs:     l*rovidcd.  also.  That  no  ptde  or  appli- 
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ance  shall  be  so  located  as  to  interfere  with  the  ingress  or  egress  from  any 
premises  on  said  road,  highway  or  waters:  Provided,  further,  That  noth- 
ing herein  contained  shall  be  construed  as  depriving  the  county  commis- 
sioners of  any  county  of  the  power  to  require  the  re-location  of  any  such 
pole,  poles  or  appliances  which  may  affect  the  proper  uses  of  such  high- 
way for  public  travel,  for  drainage,  or  for  the  concurrent  use  of  other 
telephone  lines;  that  the  location  and  setting  of  said  poles  shall  be  under 
the  supervision  of  the  board  of  commissioners  of  the  county. 

BRIDGBS. 

BBTDOES — ^BXTILDING  OB  BEPAIBING. 

Sec.  80.  Whenever,  in  the  opinion  of  the  board  of  commissioners  of 
ajay  county,  the  public  convenience  shall  require  that  a  bridge  upon  any 
highway  should  be  repaired  or  built,  the  board  shall  cause  surveys  and 
estimates  therefor  to  be  made  and  plans  and  specifications  to  be  prepared 
and  filed  in  the  office  of  the  county  auditor,  and  shall  direct  such  bridge 
to  be  erected  or  such  repairs  to  be  made.  If,  in  the  opinion  of  the  board, 
the  estimate  therefor  shall  exceed  the  ability  of  the  road  district  in  which 
such  bridge  is  to  be  built,  or  repairs  to  be  made,  by  the  application  of  its 
ordinary  road  work  and  tax,  the  commissioners  may  use  any  appropriation 
made  from  the  county  treasury  to  build  or  repaid  the  same. 


FUNDS. 

Sec.  40.  Such  board  of  commissioners  shall  receive  and  appropriate 
all  donations  for  the  erection  and  repair  of  bridges,  and  shall  make  such 
regulations  in  reference  to  payments  and  kinds  of  bridges  as  to  it  shall 
seem  proper. 

SEALED  PROPOSALS — CONTRACT — BOND. 

Sec.  41.  In  case  any  board  of  commissioners  determine  that  a  bridge 
should  be  erected  or  repaired  out  of  funds  appropriated  therefor  from  the 
county  treasury,  as  provided  in  section  thirty-nine  of  this  act,  such  board 
shall  direct  the  county  auditor  to  advertise  for  sealed  proposals  to  do  the 
work  according  to  the  plans  and  specifications  on  file  in  his  office.  Such 
notice  shall  be  given  by  publication  for  two  weeks,  once  each  week,  in  a 
newspaper  of  general  circulation  In  the  county,  the  last  publication  to  be 
ten  days  before  the  day  set  for  receiving  bids.  The  commissioners  may 
provide  In  such  notice  that  each  bidder,  in  guaranty  of  good  faith  and 
that  he  will  enter  into  contract  to  do  the  work  if  his  bid  is  accepted,  shall 
deposit  such  money  or  give  such  bond  as  the  board  may  deem  proper, 
and  may  fix  such  other  terms  and  conditions  for  the  reception  of  bids  as 
may  be  desirable.  The  board  may  let  the  contract  to  the  lowest  and  best 
bidder,  if  his  bid  be  reasonable,  and  may  enter  into  written  contract  with 
him.  But  the  board  may  reject  all  bids  and  re-advertise  for  other  bids. 
Such  contractor  shall  be  required  to  give  bond  in  an  amount  and  with 
surety  to  be  approved  by  the  board,  conditioned  for  the  due  performance 
of  his  contract. 
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PUBCHASE   OF   BRIDGE — ABANDONED  BBIDOE. 

8ec.  42.  The  board  of  coinmissiouers  of  any  county  may  purchase 
any  toll  bridge,  or  buy  any  private  Interest  therein,  and  order  the  same 
to  be  paid  for  out  of  any  money  appropriated  therefor  out  of  the  county 
treasury;  and  whenever  any  bridge  company  has  abandoned,  or  may 
abandon,  any  bridge,  or  when  the  right  to  take  toll  has  expired,  or  may 
expire,  it  shall  be  lawful  for  the  commissioners  of  the  county  in  which 
such  bridge  may  be  situated  to  require  the  same,  and  the  grades  leading 
thereto,  to  be  rii.airud;  and  for  that  purpose  such  board  shall  possess  all 
the  powers  that  are  given  by  law  to  boards  of  commissioners  for  building 
and  repairing  bridges. 

REPAIR  OF  BBIDOES. 

Sec.  43.  The  board  of  commissioners  of  every  county  shall  cause  all 
bridges  therein  to  be  kept  in  repair,  and  shall  cause  the  supervisor  of  the 
proper  road  district  to  keep  in  a  conspicuous  place  at  each  end  of  any 
bridge  in  his  district,  whose  chord  is  not  less  than  twenty-five  feet,  the 
following  notice  in  lar^e  letters:  "One  dollar  fine  for  riding  or  driving  on 
this  bridge  faster  thai:  a  walk."  And  if  any  person  shall  ride  or  drive  over 
any  such  bridge  faster  than  a  walk,  or  if  he  shall  in  any  manner  wilfully 
Injure  such  bridge,  he  shall,  for  every  such  offense,  forfeit  and  pay  any 
Fuch  sum  not  less  than  one  dollar  nor  more  than  treble  the  damages 
l<*gally  ascertained,  to  be  recovered  by  the  proper  supei-visor  before  any 
jt.^tice  of  the  peace  of  the  proper  county,  which  sum  so  recovered  shall 
be  applied  to  the  repairs  of  such  bridges.  • 


WITHIN   CORPORATE   LIMITS. 

Sec.  44.  The  board  of  commissioners  of  any  county  may  build  or  re- 
pair any  bridge  within  the  corporate  limits  of  any  city  or  town  in  such 
county;  and  any  such  bridge,  if  built  or  repaired  by  order  of  such  board, 
shall  be  built  or  repaired  in  the  same  manner  and  paid  for  out  of  the 
same  funds  that  other  bridges  without  such  corporate  limits  are  by  law 
built  or  repaired  and  paid  for.  Nothing  in  this  section,  however,  shall  be 
BO  construed  as  to  take  away  from  any  such  city  or  town  the  right  to 
build  or  repair  any  bridge  within  its  corporate  limits,  nor  to  take  away 
the  Jurisdiction  of  such  cily  or  town  over  all  bridges  within  such  limits, 
whether  built  or  repaired  by  such  city  or  town  or  by  the  county  board. 


ACROSS   BOUNDARY   LINE — PROCEEDINGS,    ETC. 

Sec.  45.  Whenever  public  convenience  shall  require  the  erection, 
r^air  or  purchase  of  any  bridge  across  a  stream  forming  the  boundary 
line  between  two  or  more  counties  in  this  State,  the  board  of  commis- 
sioners of  such  counties,  upon  application  therefor,  may,  l)y  onlor  entered 
of  record,  declare  its  willingness  to  aid  in  the  erection,  repair  or  purchase 
of  such  bridge,  and  shall  cause  notice  of  sucli  order  to  be  given  to  the 
boards  of  commissioners  of  the  other  counties  interested  therein.  And 
whenever  it  may  be  ascertained  that  each  of  such  other  boards  has  made 
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a  like  order,  as  shown  by  tlie  eertifioates  of  the  auditors  of  the  respective 
counties,  sueli  boards  hshall,  in  case  of  the  erection  or  repair  of  such 
bridge,  by  concurrent  resolution,  cause  a  survey  and  estimate  to  be  made, 
submitting  plans  and  specifications  therewith,  by  some  competent  person, 
to  be  presented  to  such  boards  at  a  specified  time  and  place  when  and 
where  they  shall  meet  in  joint  session  at  or  near  the  site  of  such  bridge, 
to  estimate  and  determine  the  kind  of  bridge  which  shall  be  erected,  or 
repairs  made,  and  tlie  manner  and  time  of  payments  therefor;  and  they 
shall  cause  the  plans  and  specifications  that  may  be  agreed  upon  at  such 
meeting  to  be  placed  on  file  with  the  auditor  of  the  county  which  first 
declared  its  willingness  to  aid  in  the  erection  or  repair  of  such  bridge, 
and  a  complete  record  shall  be  made  by  the  auditor  of  such  county  of  all 
the  proceedings  in  relation  to  such  bridge:  Provided,  That  whenever  a 
l>oard  of  commissionei*s  of  any  county  shall  have  notit^d  the  board  or 
boards  of  any  other  county  or  counties  interested  in  the  erection,  repair 
or  purchase  of  any  bridge  as  specified  in  this  section,  and  any  such  board 
of  commissioners  so  notified  shall  fail  or  refuse  for  the  period  of  thirty 
days  to  accept  or  act  on  the  same  by  joining  in  the  building,  repair  or 
purchase  of  such  biidge,  then  the  board  or  boards  of  commissioners  pass- 
ing such  order,  may,  if  In  their  opinion  public  convenience  require  it, 
build,  repair  or  purchase  such  bridge  under  the  same  rules  and  regulations 
as  are  now  or  may  hereafter  be  in  force  for  the  building,  repair  or  pur- 
chase of  bridges  wholly  within  one  county,  after  first  having  obtained, 
in  case  of  the  erection  of  a  bridge,  the  written  consent  of  the  land  owner 
in  the  adjoining  county  whose  land  will  be  occupied  by  such  bridge.  In 
•case  of  tlie  erection  or  repair  of  a  bridge,  it  shall  be  the  duty  of  such 
boanls  of  county  conimissiouers,  while  in  joint  session,  to  appoint  one  or 
more  iK»rsons  as  superintendents,  who  shall  have  full  control  and  supervi- 
sion of  the  er(n"ti()n  or  repair  of  such  bridge,  subject,  however,  to  such 
regulations  as  such  boards  of  (tommissioners  may  determine  upon;  and 
such  superintendent  or  superintendents  shall  each  give  l)ond  in  such  sum 
JUS  may  Iw  re(iuir<Ml  by  sncli  boards  of  coniniissioners,  and  to  be  approved 
by  them.  It  sliall  be  tlie  duty  of  such  boards,  in  joint  session,  to  fix  the 
amount  of  the  appropriation  which  should  be  made  by  iheir  respective 
counties  in  payment  of  the  cost  of  construction,  repair  or  purchase  of 
such  bridge:  which  apportionment  to  eadi  county  of  the  whole  cost  of 
the  construction,  repair  or  purchase  of  such  bridge  shall  be  in  proportion 
to  the  taxable  proi)erty  of  such  counties.  In  case  of  the  refusal  of  any 
county,  as  aforesaid,  to  join  in  the  construction,  repair  or  purchase  of 
such  bridge,  tlie  county  desiring  such  improvement  may  construct,  repair 
or  purchase  sTich  bridge.  TTs  liereinl)efore  provided,  and  when  the  cost  of 
sucli  bridge  or  rei)airs  does  not  exce<'d  five  thousand  dollars  tlie  county 
making  such  iuipioveiiient  shall  hv  entitled  to  rec(>ver  from  each  of  such 
adjoining  counties  affected  by  such  improvement  the  amount  that  such 
county  should  have  paid  had  it  joined  in  such  improvement,  such  claim 
to  be  enforced  as  otlier  claims  are  enforced  against  counties  in  this  State; 
and  wiien  such  claim  is  litigated  the  judgment  shall  include  a  reasonable 
attorney's  fee  for  the  plaintiff's  attorney.  All  boards  of  coniniissioners, 
proceeding  under  this  section  to  erect,  repair  or  purchase  joint  bridges,  in 
advertising  for  bids,  letting  contracts  and  re<iuiring  affidavits  and  bonds 
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for  bidders  ami  contractors,  shall  be  governed  by  the  laws  now  in  force 
or  hereafter  enacted.  i»rovidIng  for  advertising  for  bids,  letting  of  con- 
tracts and  i-equiring  attidavits  and  l)onds  of  bidders  and  contractors  for 
the  erection  of  bridges  wholly  within  and  by  one  county.  Each  county 
shall  be  regarded  as  the  owner  of  an  interest  in  any  bridge  erected,  re- 
paired or  purchased  in  pursnnnc(»  of  this  w»ction.  and  each  shall  have  a 
voice  in  regidating  tlw  use  thereof. 

GRAVEL  ROADS. 

CONSTKrCVriON    BY    ASSESSMENT PKOi^EEDI.N'C.S. 

Sec.  40.  The  board  of  com  miss  loners  of  every  county  in  this  State 
shall  have  power,  as  hereinafter  provided,  to  lay  out,  construct  or  improve, 
by  straightening,  grading,  paving,  draining,  graveling  or  macadamizing 
any  public  highway,  or  any  i)art  thereof,  within  such  county.  Upon  the 
presentation  to  any  such  boai-d  of  a  petition  stating  the  kind  of  improve- 
ment prayed  for,  and  the  ix>ints  between  which  the  same  is  asked,  signed 
by  a  majority  of  the  adult  resident  landownci's  of  the  county  whose  lands 
will  be  benefited  by  the  proposed  improvement,  ^uch  majority  shall  rep- 
resent a  majority  of  the  acrc*s  owned  by  said  residents,  such  board,  if 
satisfied  that  due  notice  of  sucli  application  hits  Ix^en  glv«»n  by  publication, 

■ 

onoe  each  week  for  two  weeks  successively,  in  a  newspaper  publishtMi  in 
the  county,  the  last  of  which  publications  shall  be  at  least  ten  days  before 
the  meeting  of  the  Imaiil  at  which  such  petition  is  to  be  presented,  or  by 
posting  up  notices  in  three  of  the  most  public  placH's  in  the  neighborhood 
of  such  highway,  at  least  ten  days  before  such  meeting  of  the  board,  shall 
appoint  three,  disinterested  freeholders  of  the  county  as  viewers,  and  a 
competent  surveyor  or  engineer  to  consider  such  i»roposed  improvement 
and  to  proceed,  upon  a  day  to  bo  named  by  the  commissioners,  or  on  any 
other  day  to  whicli  a  majority  may  adjourn,  prior  to  the  next  session  of 
such  board,  to  examine,  la.v  out,  straigliten  or  otlierwise  imin'ove  such 
highway,  as  in  their  judgment  pu])Uc  utility  or  c-onvenience  may  require: 
and  the  auditor  of  the  county  shall  notify  sucli  viewei*s  and  surveyor  of 
the  time  and  place  of  their  meetinitj:,  and  they  shall  meet  ac<ordingly,  and 
after  taking  an  oatli  or  affirmation  faithfully  and  imi)artially  to  discharge 
the  duties  of  their  apixiintinent,  resi)ectively.  shall  determine  what  lands 
will  be  benetlted  or  damaged  ])y  the  proposed  imjirovement,  and  shall  take 
to  their  assistance  two  suitable  ijcrsnns  as  cliain  carriers,  and  one  marker; 
and  if  the  said  viewers  lind  [tliatj  sucli  improvement  will  be  of  pu]>lic 
utility,  and  that  the  costs  and  «'Xi>ensos  tluTeof  and  damagivs  caused 
thereby  will  be  less  tlian  the  lienetits  to  tlie  lands  within  two  miles  of  the 
improvement.  exce])tin;r  sucli  lands  and  lots  as  lie  wiiliin  the  limits  of  any 
incorporated  town  or  <-ity,  tli<\v  sliall  ui)<>n  tlie  actual  view  of  all  the  lands 
within  two  miles  ol'  tlie  iniin-ovpnieiil.  t*x(»eptin;r  sufli  lands  an<i  lots  as  lie 
within  the  limits  of  any  incorporated  town  or  <'ity,  apportion  the  estimated 
costs,  expenses  and  damajres  upon  all  the  said  lands  within  such  two 
miles  that  will  be  ben(»t1t<»d,  according  to  the  bcnetits  to  be  derived  there- 
from. They  shall  assess  tlie  damages,  if  any.  to  be  sustained  by  any 
person  or  persons  tlirough  whose  lands  such  road  is  proiM>sed  to  be  laid 
out  straightenefl  or  improved. 
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VIEWERS  AND   SURVEYOR — ^REPORT — ^NOTICE. 

Sec.  47.  The  viewers  and  surveyor,  as  soon  as  they  have  performed 
the  duties  prescribed  by  the  preceding  section,  shall  make  a  report  to  the 
board  of  commissioners,  and  file  the  same  with  the  auditor  of  the  county, 
which  report  shall  show  the  public  utility  of  the  proposed  improvement, 
an  estimate  of  the  costs  and  expenses  thereof,  including  reasonable  at- 
torney's fees  for  the  petitioners,  the  damages,  if  any,  assessed  to  the  sev- 
eral tracts  of  lands,  the  benefits  to  each  forty-acre  tract  of  land  or  less, 
where  such  exists,  and  give  a  description  of  the  work  proposed,  the  grade, 
drains,  culverts,  kind  of  improvement,  the  commencement,  width  and 
terminus  of  the  road:  Provided,  That  no  lands  shall  be  assessed  for 
benefits  that  do  not  lie  within  two  miles  of  the  contemplated  work  or 
improvement,  nor  lands  within  Incorporated  towns  or  cities.  As  soon  as 
such  report  is  filed  with  the  auditor,  it  shall  be  his  duty  to  give  notice  of 
the  filing  thereof  by  publication  for  two  successive  weeks,  once  each  week, 
in  some  newspaper  published  In  the  county  where  the  improvement  is  to 
be  made,  and  state  therein  the  points  between  which  such  improvement  is 
to  be  made,  and  the  time  set  for  the  hearing  of  such  report,  the  last  of 
which  publications  shall  be  not  less  than  ten  days  before  the  time  set  for 
such  hearing. 

HEARING  OP  REPORT — ORDER. 

Sec.  48.  At  the  time  fixed  for  the  hearing  of  the  report,  the  board  of 
commissioners  shall  proceed  to  hear  the  same,  and  if  it  is  found  that  notice 
has  been  given,  as  required  by  the  preceding  section,  that  the  proposed 
work  is  of  public  utility  and  that  benefits  assessed  exceed  the  expenses 
and  damages,  such  board  shall  enter  upon  its  records  an  order  that  the 
improvement  be  made,  which  order  shall  state  the  kind  of  improvement 
and  the  width  and  extent  of  the  same. 

AMENDMENT  TO   PETITION. 

Sec.  49.  The  board  of  commissioners  shall  have  power  to  permit 
amendments  to  be  made  to  the  petition  or  report,  and  to  extend  the  time 
to  the  viewers  to  make  their  report,  and  to  continue  the  hearing  from 
time  to  time,  so  as  to  subserve  the  ends  of  Justice. 

REMONSTRANCE— CAUSES. 

Sec.  50.  On  or  before  the  day  fixed  for  the  bearing  of  such  report 
the  owners  of  any  lands  alfected  by  the  work  proposed  may  remonstrate 
against  the  report,  which  remonstrance  shall  be  sworn  to,  and  may  be  for 
any  or  all  of  the  following  causes: 

First.  That  the  report  of  the  viewers  is  not  according  to  law,  stating 
specifically  the  illegality  claimed; 

Second.  That  the  lands  of  the  party  filing  the  remonstrance  are  not 
benefited,  or  are  assessed  too  much  as  compared  with  other  lands  assessed 
as  benefited,  specifying  such  lands; 

Third.  That  the  lands  of  the  party  filing  the  remonstrance  are  dam- 
aged, and  that  the  damages  assessed  are  inadequate; 
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Fourth.  That  it  Is  not  practicable  to  accomplish  the  proposed  work 
without  an  expense  exceeding  the  aggregate  benefits; 

Fifth.    That  the  proposed  work  will  not  be  of  public  utility. 

If  more  than  one  party  remonstrate,  the  remonstrancs  shall  be  con- 
solidated and  tried  together,  and  the  repoi-t  of  the  viewers  shall  be  prima 
facie  evidence  of  the  facts  therein  stated.  The  board  of  commissioners 
shall  try  the  issues  thus  formed,  and  if  such  board  find  for  the  remon- 
strants upon  the  fourth  or  fifth  cause  of  remonstrance,  the  petition  and 
report  shall  be  dismissed  at  the  cost  of  the  petitioners:  Provided,  That  if 
donations  shall  be  made  or  secured  to  the  satisfaction  of  the  l>oard,  suffi- 
cient, with  the  assessments,  to  equal  the  expenses  of  the  work  and  dam- 
ages allowed,  the  petition  and  report  shall  not  be  dismissed  for  the  fourth 
cause  of  remonstrance,  and  such  donations  are  hereby  authorized  to  be 
made.  If  the  board  find  for  the  remonstrants  upon  the  first  cause  of 
remonstrance,  the  report  shall  be  referred  back  to  the  viewers  for  correc- 
tion, or  for  a  new  report,  to  which  new  or  amended  report  remonstrances 
may  be  filed  as  before;  and  if  the  report  shall  finally  be  made  according 
to  law  the  board  shall  find  against  the  remonstrants  for  the  first  cause  of 
remonstrance.  If  the  board  find  for  the  remonstrants  upon  the  second  or 
third  cause  of  remonstrance,  such  board  shall  modify  the  assessments  and 
equalize  the  same  and  assess  the  damage  as  Justice  may  require,  and 
thus  modified  and  equalized  the  assessments  -shall  stand  and  be  adjudged 
valid.  The  only  questions  that  shall  be  raised  shall  be  those  raised  by  the 
remonstrance.  If  the  assessment  upon  the  lands  of  any  remonstrant  is 
not  reduced  twenty  per  cent,  or  the  damages  claimed  by  any  remonstrant 
are  not  increased  twenty  per  cent,  such  remonstrant  shall  pay  all  costs 
occasioned  by  such  remonstrance;  but  if  such  assessment  be  reduced  more 
than  twenty  per  cent.,  or  the  damages  be  increased  more  than  twenty  per 
cent.,  then  the  remonstrant  shall  recover  costs  and  the  board  shall  appor- 
tion such  costs  pro  rata  upon  the  lands  assessed  for  benefits.  Such  assess- 
ments when  confirmed  by  the  board  of  commissioners,  or  higher  court  on 
appeal,  shall  constitute  first  and  paramount  liens  on  the  real  estate 
respecively  assessed,  as  taxes  are  liens,  which  liens  shall  relate  back  and 
bind  the  real  estate  so  assessed  from  the  time  of  the  filing  of  the  report. 
The  auditor  shall  at  once  enter  such  assessments  upon  the  tax  duplicate, 
to  be  collected  by  the  county  treasurer  as  State  and  county  taxes  are 
collected,  with  interest  at  six  per  cent,  per  annum,  [in]  installments  as 
hereinafter  provided,  and  tlie  moneys  collected  shall  be  used  exclusively 
in  payment  of  the  bonds,  costs  and  expenses  of  such  work,  as  hereinafter 
provided. 

Sl'PKUINTENDKNT    OF    CONSTKUCTION. 

Sec.  51.  After  the  improvement  has  been  ordered  and  the  a.sses8- 
ments  confirmed,  as  provided  in  the  last  section,  the  board  of  commission- 
ers shall  appoint  a  comi)otent  person  to  superintend  the  construction  of 
the  work,  who,  before  entering?  upon  the  duties  of  such  trust,  shall  lake 
an  oath  or  affirmation  honestly,  faithfully  and  impartially  to  discharge 
the  duties  of  such  trust,  and  shall  execute  a  bond,  payable  to  the  State  of 
Indiana,  for  the  use  of  the  parties  interested  therein,  in  double  the  amount 
of  the  assessments,  with  surety  conditioned  for  the  faithful  performance 
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of  the  duties  assigned  him,  which  bond  shall  be  approved  by  the  board 
of  commissioners.  Suit  may  be  brought  on  such  bond  by  any  person  or 
corporation  aggrieved,  and  any  judgment  rendered  thereon  in  favor  of 
any  person  or  corporation  shall  be  without  relief  from  valuation  or  ap- 
praisement laws  and  with  attorney's  fees. 

superintendent's  duties. 

Sec.  52.  It  shall  be  the  duty  of  the  superintendent  charged  with  the 
execution  of  the  work  provided  for  in  the  preceding  six  sections  to  pro- 
ceed to  have  the  same  constructed  as  ordered.  He  shall  let  the  contract 
for  such  construction  as  a  whole  or  in  parcels,  as  he  may  deem  best.  He 
shall  give  notice  of  the  time  and  place  the  contract  or  contracts  will  be  let, 
by  publication  once  each  week  for  two  successive  weeks  in  one  or  more 
impers  published  in  the  county,  which  notice  shall  state  the  time  within 
which  the  work  is  to  be  completed,  and  the  parcel  or  parcels  to  be  let. 
Sealed  proposals  shall  be  received,  and  the  work  let  to  the  lowest  re- 
sponsible bidder  or  bidders.  A  bond  with  surety  executed  by  the  bidder 
to  the  State  of  Indiana,  in  the  amount  of  the  bid.  shall  accompany  each 
bid.  Such  bond  shall  be  executed  by  freehold  sureties,  at  least  one  of 
whom  shall  be  a  resident  of  such  county:  or  the  bond  may  be  secured  by 
a  surety  company  to  the  approval  of  the  board.  Suit  may  be  brought  on 
such  bond  on  the  relation  of  the  sui)erintendent  or  that  of  any  person  hav- 
ing an  interest  therein,  for  any  and  all  breaches  thereof,  and  any  judg- 
ment rendered  thereon  shall  be  without  relief  from  valuation  or  appraise- 
ment laws,  and  include  reasonable  attorney's  fees.  If  any  person  or  per- 
sons contracting  to  construct  the  work,  or  any  part  thereof,  shall  fall  to 
perform  the  same  according  to  the  contract,  the  superintendent  shall  have 
the  right  to  relet  the  same,  on  notice  and  after  receiving  bids  as  on  the 
fli-st  letting,  and  deduct  from  the  contract  price  of  the  original  contract 
wliatever  sum  the  last  contract  Is  in  excess  of  the  original  contract,  and 
sliall  also  deduct  the  expense  of  the  reletting:  and  the  superintendent  shall 
have  the  right  to  continue  the  reletting  as  alM)ve  until  the  work  is  fully 
completed. 

AW^KSSMKNTS — PAYMENT ISSUANCE    OF    BONDS. 

Sk(\  5;{.  As  soon  as  the  contract  or  contracts  are  let  for  the  con- 
struction of  the  work  as  i)rovided  in  the  pi^ceding  section,  the  sui>erin- 
tendent  sliall  assess  upon  all  the  lands  benefited,  ratably  ui)on  the  amount 
of  benefits  as  confirnied  and  adjudged  by  the  lioard  of  commissioners,  or 
court  on  appeal,  such  sum  as  may  he  necessary  to  pay  for  the  work  and 
all  costs  and  expenses  accrued  or  to  accnie.  not  exceeding  th(»  whole  bene- 
tits  adjudged  upon  any  one  tract.  He  shall  immediately  tliereafter 
make  out  a  notice  stating  that  the  work  has  l>een  established  by  the  board 
of  coninnssionei*s.  setting  out  also  tlie  sevenil  assessments  to  the  several 
tracts  of  land,  as  confirmed  by  the  board,  or  court  on  appeal,  and  cause 
such  notice  to  be  recorded  in  the  ofBce  of  the  recorder  of  the  county. 
Whenever  any  assessimmt  shall  have  been  satisfied,  it  shall  be  the  duty 
of  the  sui)erintendent  to  enter  satisfaction  of  the  lien  thertnif  in  such 
re(M)rd:  and  in  case  Imnds  are  issued,  as  hereinafter  provided,  it  shall  be 
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his  duty  to  enter  on  the  margin  of  such  record  the  words  ''bonds  issued/' 
which  entry  shall  have  the  effect  to  transfer  the  record  of  the  lien  of  any 
such  assessment  to  the  gravel  road  duplicate  in  office  of  the  county 
treasurer.  Should  such  superintendent  fail  to  enter  such  satisfaction,  the 
board,  by  order  duly  entered,  shall  direct  the  auditor  to  make  such  entry 
of  satisfaction  in  the  recorder's  office.  Such  superintendent  shall  be  liable 
on  his  bond  to  any  person  interested  for  such  failure  of  duty.  The  su- 
perintendent of  construction,  out  of  the  funds  collected  from  the  assess- 
ment so  made  and  conlirmed.  shall  pay  all  costs  of  the  gravel  road  im- 
provement not  otlierwlso  adjudged,  and  all  expenses  incident  to  the 
construction  of  the  work,  including  the  reasonable  attorney's  fees  of  the 
petitioner  or  petitioners  in  the  preparation  and  presentation  of  the  peti- 
tion, the  establishment  of  the  work  and  other  services  rendered  in  such 
work,  and  also  such  other  costs  and  expenses  as  the  board  shall  allow; 
but  no  claim  for  costs  or  expenses,  except  payments  on  the  contract  for 
constructing  the  work,  shall  be  paid  until  such  claim  is  allowed  by  the 
board.  ^Vll  costs  not  taxable  to  the  petitioner  or  petitioners,  remonstrants 
or  api)ellants,  shall,  in  the  first  instance,  be  paid  out  of  the  county  treas- 
ury, and  shall  be  refunded  to  the  county  by  the  superintendent  of  con- 
struction out  of  the  first  moneys  collected  by  him;  next  in  order  he  shall 
pay  all  awards  of  damages;  and  thereafter  he  sliall  pay  to  the  contractor 
such  sums  as  shall  from  time  to  time  become  due  under  the  terms  of  the 
contract,  reserving,  however,  twenty  per  cent,  thereof,  which  shall  be  due 
and  payable  only  on  completion  and  approval  of  the  whole  work.  For 
the  puriK)se  of  raising  funds  for  making  such  payments,  the  superin- 
tendent shall  collect  of  the  assessments  of  l)onefits  adjudged  by  the  board, 
such  sums  as  may  l)o  necessary  therefor,  not  exceeding  the  whole  amount 
of  benefits  assessed  against  any  tract,  and  require  the  same  to  be  paid  to 
him  in  installments  not  exceeding  ten  per  cent,  per  month,  at  such  times 
and  places  as  he  shall  fix,  after  thirty  days'  notice  thereof  given  by  one 
publication  in  a  newspaper  of  general  circulation  published  in  the  county. 
If  any  such  assessment  is  not  paid  in  the  amount  and  at  the  time  by  him 
required,  the  superintendent  shall  make  his  certificate  showing  the  amount 
of  the  assessment  against  any  tract,  and  the  default  in  its  payment  as 
required,  and  shall  file  the  same  witli  the  auditor  of  the  county;  there- 
upon the  auditor  shall  i)la(e  such  amount,  together  with  ten  per  cent,  pen- 
alty for  the  default,  upon  the  tax  duplicate,  to  be  collected  as  state  and 
county  taxes  are  collected,  at  tin*  next  ensuing  date  for  semi-annual  pay- 
ment of  taxes.  If  such  assessment  and  ixMially  are  not  then  paid,  an 
additional  penalty  of  five  [ler  cent,  shall  lie  added,  and  the  land  shall  be 
sold  for  such  assessment  and  penalty  with  interest  thereon  at  six  i>er  cent. 
from  the  date  of  last  default  to  the  date  of  sahs  as  lands  are  sold  for  tho 
non-payment  of  delinciuent  taxes;  and  the  redemption  from  such  sale  may 
be  had  in  the  same  manner,  during  the  same  time  and  on  tlie  same  terms 
as  providei.1  by  law  for  the  rediMuption  of  lands  sold  f(»r  deliniiuent  taxes. 
Gravel  road  bonds  may  be  issued  to  procure  funds  for  the  payment  of  the 
cost,  damages  and  expenses  of  the  construction  of  such  work,  and  of  the 
proceedings  had  therein,  provided  the  owners  of  lands  assessed  for  bene- 
fits shall,  within  thirty  days  from  the  establishment  of  the  work  and  ap- 
proval of  the   assessments  of  benefits  and  damages,   file  their  written 
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requests  therefor  with  the  superintendent  of  construction.  In  euch  writ- 
ten request  any  such  land  owner  shall  agree  that  in  consideration  of  the 
right  to  pay  his  assessment  in  ten  yearly  installments  he  will  not  make 
any  objection  to  any  illegality  or  irregularity,  if  any,  in  the  proceedings 
up  to  and  including  the  letting  of  the  contract  and  the  issuing  of  such 
bondfi  and  that  he  will  pay  such  assessments  with  interest  as  the  same 
become  due.  The  filing  of  such  requests  and  the  issue  of  bonds,  if  any 
there  should  be,  shall  in  no  manner  affect  the  collection  of  assessments 
from  land  owners  and  others  assessed  for  benefits  who  have  not  filed 
requests  for  the  issue  of  bonds,  and  as  to  them  the  collection  of  the 
assessments  as  hereinbefore  provided  for  shall  be  made  as  if  no  bonds 
were  issued;  and  bonds  shall  be  issued  to  cover  only  so  much 'of  the  cost, 
damages  and  expenses  of  the  worli  and  of  the  proceedings  had  therein 
as  is  apportioned  to  the  lands  of  those  who  have  filed  requests  therefor, 
and  shall  be  liens  only  on  such  lands  and  payable  only  out  of  the  assess- 
ments made  thereon.  Such  apportionment  shall  be  made  as  follows:  The 
superintendent  of  construction  shall  carefully  ascertain  the  total  original 
cost  of  the  work,  including  all  damages  awarded  to  the  owners  of  lands 
and  all  incidental  expenses,  and  shall  apportion  such  total  cost,  damages 
and  expenses  to  the  several  tracts  of  land  and  parties  assessed  for  benefits, 
in  proportion  to  the  assessments  for  benefits,  not  in  any  case  exceeding 
such  benefits.  Thereupon  the  superintendent  shall  report  all  such  facts  to 
the  board  of  commissioners,  together  with  all  such  requests  for  bonds  and 
waivers  of  irregularities  by  land  owners,  which  report  and  waivers  the 
board  shall  examine,  and,  if  found  correct,  shall  approve;  whereupon 
such  report  and  requests  and  waivers,  with  such  approval,  shall  be 
entered  in  full  in  the  order  book  of  the  board.  The  board  of  commission- 
ers, after  the  entry  of  such  order,  shall  direct  the  county  auditor  to  pre- 
pare an  assessment  sheet,  or  gravel  road  duplicate,  showing  the  total  cost 
apportioned  to  all  the  parcels  of  land  for  which  the  owners  of  lands 
request  the  issue  of  bonds,  with  proper  columns  for  the  payment  of  in- 
stallments and  interest.  And  such  auditor  shall  assess  ratably  from  year 
to  year  upon  such  lands  a  sum  sufficient  to  pay  such  bonds  and  interest 
as  they  severally  mature.  The  first  of  such  assessments  shall  be  due  and 
payable  at  the  semi-annual  payment  of  taxes  next  following  the  letting 
of  the  contract,  and  the  remaining  assessments  on  tlie  same  day  each  year 
thereafter  for  nine  successive  years,  with  Interest  at  six  per  cent  per 
annum,  payable  semi-annually,  on  all  unpaid  assessments.  Such  assess- 
ments and  interest  shall  be  collected  by  the  county  treasurer  as  State  and 
county  taxes  are  collected,  and  shall  be  subject  to  the  same  penalties  in 
case  of  non-payment  when  due;  and  all  laws  for  the  collection  of  delin- 
quent taxes,  and  for  the  sale  of  lands  for  taxes  and  redemption  from  such 
sale,  shall  apply  equally  to  the  collection  of  such  assessments.  Any  land 
owner  desiring  to  relieve  his  land  of  the  lien  of  such  cost  of  gravel  road 
improvement  may.  at  any  time,  pay  the  whole  amount  of  the  Unpaid  in- 
stallments, with  all  interest  due  thereon.  The  treasurer  shall  receipt  for  any 
payment  on  such  installments,  and  mark  such  payment  on  the  duplicate, 
as  in  the  case  of  payment  of  taxes;  and  any  such  payment  shall  be  a  re- 
lease of  the  lien  of  such  cost,  and  of  the  assessment  for  such  work,  to  the 
extent  of  such  payment.     As  soon  as  such  duplicate  is  so  prepared,  the 
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board  of  commissioners  shall  Issue  tlie  bonds  of  the  county  to  the  amount 
of  the  cost  so  placed  on  the  duplicate  for  collection.  The  bonds  shall  be 
numbered  consecutively,  and  shall  be  in  denominations  of  one  hundred 
dollars  or  any  multiple  thereof,  except  tliat  one  bond  may  be  for  less  than 
one  hundred  dollars.  One-tenth  of  such  bonds,  as  near  as  may  be,  shall 
fall  due  and  be  payable  on  the  first  day  of  June  or  December,  as  the  case 
may  be,  following  the  next  succeeding  semi-annual  payment  of  taxes;  and 
one-tenth  of  such  bonds,  as  near  as  may  be,  shall  fall  due  and  be  payable 
on  the  same  day  every  year  thereafter,  for  nine  successive  years.  All  such 
bonds  shall  bear  interest  from  the  date  of  letting  the  contract  for  such 
work  until  the  bonds  are  paid,  respectively,  at  six  per  cent.  i)er  annum, 
imyable  semi-annually,  on  the  first  day  of  June  and  first  day  of  December, 
each  year.  They  shall  show  on  their  face  for  what  purpose  issued;  and 
shall  be  payable  out  of  collections  made  on  such  assessments,  and  not 
othei'wise.  Upon  the  signing  of  such  l)onds  by  the  board  of  commissioners 
and  the  attestation  thereof  by  the  county  auditor,  they  shall  be  turned 
over  to  the  county  treasurer,  who  shall  receipt  to  the  auditor  therefor. 
Thereupon  the  trea.suror  shall  give  notice,  by  publication  once  in  a  news- 
paper of  g(»neral  circulation  published  in  the  county,  and  by  posting  a 
copy  of  such  [notice]  at  tlie  door  of  the  court  house,  that,  at  the  office  of 
such  treasurer,  on  and  after  the  hour  of  ten  o'clock  a.  m.,  on  a  day  to  be 
named,  not  less  than  twenty  days  thereafter,  the  treasurer  will  proceed  to 
sell  such  bonds,  at  not  less  than  the  principal  sum  named  in  sucIl  bonds. 
to  the  highest  and  best  bidder  for  cash:  I'rovided.  however.  That  in  lieu 
of  Belling  such  bonds,  as  herein  provided,  the  board  of  commissioners,  by 
order  of  record  to  that  effect,  may  direct  that  the  bonds  shall  be  ex- 
changed at  par  and  held  by  the  county  treasurer  for  any  unloaned  school 
funds  or  other  unused  funds  held  in  the  county  treasury;  in  which  case 
the  assessments  and  interest  collected  for  tlie  payment  of  such  bonds  shall 
be  paid  into  and  credited  to  the  fund  so  used  in  their  purchase.  The  pro- 
ceeds of  such  bonds  sliall  be  drawn  out  of  the  county  treasury  only  on 
the  warrant  of  the  auditor,  upon  tlie  certiticate  of  the  superintendent,  in 
p83-ment  of  the  cost  of  construction  of  siwli  work  and  tlie  expenses  inci- 
dent thereto.  In  cnso  tlie  bonds  soil  at  a  premium,  the  aggregate  amount 
of  such  nreniium  shall  be  apijortioned  pro  rnta  to  the  several  assessments 
01*  cost  against  tlie  n-spettive  parcels  of  land;  and  the  amount  thus  appor- 
tioned to  each  jiarcel  sliall  opi  rate  as  a  payiiuMit,  to  thai  extent,  of  the 
first  maturini:  installment. 


a('(i:pta\(  i:  -final  liKroitTs — st;i:i'Ij:s  i'l:m>s. 

Sec.  54.  When  the  wcMk  of  graveling,  niacadainizing  or  otherwise 
improving  sudi  highway,  as  hereinbefore  provided,  is  conipleted.  and  tlie 
<»uperintend«'nl  shall  certify  the  same  to  the  auditor  of  the  county,  the 
tK)ard  of  coininissioners  shall  receive?  the  improvement  and  provide  for 
the  keeping  of  such  hk-hI  in  n-jtair.  as  hereinafter  n.'quired.  It  shall  be 
the  duty  of  the  sai«l  superinti'iulent,  within  sixty  days  after  certifying 
the  completion  of  the  iniprovenitMit.  to  tile  his  report  with  the  auditor, 
showing  the  recei|»ts  and  disbursements,  accompanied  with  voucliers  for 
all  disbursements,  which  report  shall  be  submitted  by  the  audilor  to  the 
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board  of  commissioners  at  their  next  ensuing  term,  for  approval  or  rejec- 
tion. As  soon  as  such  report  shall  have  been  approved  by  the  board  of 
commissioners,  the  superintendent  shall,  within  ninety  days  thereafter, 
distribute  the  surplus  funds,  if  any,  remaining  in  his  hands  to  the  persons 
from  whom  the  same  were  collected,  according  to  the  several  assessments, 
and  take  vouchers  therefor;  and  as  soon  as  he  has  completed  such  dis- 
tribution he  shall  file  his  report  thereof,  accompanied  by  such  vouchers, 
with  the  board  of  commissioners,  for  approval  or  rejection,  and  when  the 
same  has  been  approved,  he  shall  be  discharged  by  order  of  the  board. 
If  for  any  reason  any  surplus  funds  remain  in  the  hands  of  the  said  su- 
perintendent after  having  made  distribution  the  same  shall  be  ordered 
paid  into  the  gravel  road  repair  fund,  to  be  used  only  in  the  repair  of  the 
road  for  the  construction  of  which  the  funds  were  collected.  Whenever 
the  owner  of  any  tract  of  land  assessed  for  the  construction  of  any  such 
road  shall  have  paid  off  such  assessments,  it  shall  be  the  duty  of  the 
auditor  to  release  and  satisfy  such  assessment  lien  by  writing  the  appro- 
priate words  of  such  payment  and  satisfaction  upon  the  record  where 
such  assessment  appears,  and  sign  his  official  signature  to  such  release, 
with  the  date  thereof. 

CONTRACTOR — ^PURCHASE  OP  MATERIALS. 

Sec.  55.  Any  contractor  for  the  construction  of  such  work,  or  any 
part  thereof,  as  provided  for  in  the  preceding  nine  sections  of  this  act, 
shall  have  the  power  to  contract  for  and  purchase  any  materials  that  may 
be  necessary  for  the  construction  of  such  road;  and  if  such  contractor  can 
not  agree  with  the  owner  of  such  materials,  as  to  the  price  thereof,  he 
may  apply  to  the  circuit  court  of  the  county,  or  the  judge  thereof  in  vaca- 
tion, to  appoint  appraisers  to  condemn  and  assess  the  value  of  such  ma- 
terials as  provided  by  law  for  the  condemnation  of  real  estate  under  the 
power  of  eminent  domain.  The  appraisers  shall  also  assess  the  damages 
that  may  accrue  to  the  owner  of  such  materials  by  the  removing  of  the 
same  through  his  premises,  and  shall  immediately  return  their  award  to 
such  circuit  court,  or  to  the  judge  thereof  in  vacation;  and  such  court 
or  judge  shall,  upon  the  return  of  such  award,  on  application  of  such  con- 
tractor, furnish  him  with  a  copy  of  such  award.  Thereupon  such  con- 
tractor shall  enter  ui)on  the  lands,  either  enclosed  or  unenclosed,  and 
remove  such  materials  as  may  be  required  to  make  a  good  road.  An 
appeal  from  such  award  by  the  owner  shall  not  prevent  the  immediate 
entry  upon  the  premises  by  the  contractor  for  the  purpose  of  taking  puch 
materials.  If  the  contractor  appeal  and  the  award  be  not  reduced  ten 
per  cent  thereof,  he  shall  pay  all  costs  occasioned  by  the  appeal;  and  if 
the  owner  of  the  materials  appeal  and  do  not  receive  ten  per  cent,  more 
than  the  award,  such  owner  shall  pay  all  the  costs  occasioned  by  the 
appeal. 

(  REMONSTRANCE  APPEAI/—QUE8TI0N   FOR  TRIAI/— COSTS,   ETC. 

Sec.  50.  Any  pereon  who  appeared  and  liled  a  remonstrance  before 
the  board  of  commissioners  as  provided  for  in  section  fifty  of  this  act, 
shall  be  allowed  an  appeal  to  the  circuit  court,  in  like  manner  as  other 
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appeals  are  now  allowed;  aud  on  such  appeal  the  only  question  that  shall 
be  tried  in  the  circuit  court  shall  be  the  question  raised  before  the  board 
of  commissioners  by  the  first,  second  or  third  causes  of  remonstrance, 
which  questions  shall  be  tried  by  the  court  without  a  jury.  On  such  trial 
the  report  of  the  viewers  shall  be  prima  facie  evidence  of  the  facts  therein 
contained.  If  more  than  one  party  appeal  all  such  appeals  shall  be  con- 
solidated and  tried  together,  and  the  rights  of  each  appellant  separately 
determined.  If  the  court  find  for  any  appellant  upon  the  first  cause  of 
remonstrance  the  report  shall  be  referred  baclt  to  the  viewers  for  correc- 
tion, or  for  a  new  report;  and  if  the  report  as  so  amended  is  found  to  be 
correct  it  shall  be  approved  by  the  court.  If  tlie  court  find  for  any  appel- 
lant upon  the  second  or  third  cause  for  remonstrance,  it  may  modify  and 
equalize  the  assessments  as  justice  may  require,  by  diminishing  or  in- 
creasing any  assessments  or  benefits,  or  by  giving  or  withholding,  in- 
creasing or  diminishing,  damages.  For  the  puri)ose  of  so  ruling  upon  such 
causes  of  remonstrance,  and  so  modifying  the  assessments,  all  persons  or 
corporations  who  are  reported  as  affected,  or  whose  lands  are  reported  as 
affected,  or  who  are  named  in  the  petition  as  affected,  or  who  have  ap- 
peared to  the  petition,  shall  be  deemed  to  be  in  court  for  all -purposes,  by 
reason  of  such  appearance  or  by  virtue  of  the  notices  theretofore  given 
them;  and  as  thus  modified  and  equalized  the  assessments  shall  stand 
and  be  adjudged  valid.  Such  judgment  of  the  court  shall  be  final,  and  no 
appeal  be  allowed  therefrom.  If  the  assessment  upon  the  lands  of  any 
appellant  Is  not  reduced  twenty  per  cent,  or  the  damages  awarded  by  the 
board  of  coniinlssloners  are  not  Increased  twenty  per  cent.,  such  appel- 
lant shall  pay  all  the  costs  occasioned  by  such  appeal,  but  if  such  assess- 
ment be  reduced  more  than  twenty  per  cent.,  or  if  the  damages  be  in- 
creased more  than  twenty  per  cent,  then  the  appellant  shall  recover  costs, 
and  the  court  shall  apportion  such  costs  pro  rata  upon  the  lands  assessed 
for  benefits:  Provided,  That  the  decision  of  the  board  of  commissioners 
as  to  the  fourth  and  fifth  causes  for  remonstrance  shall  lye  final  and  no 
appeal  shall  be  allowed  therefrom:  And  provided,  further,  That  If  any 
appeal  is  taken  from  the  board  of  cominlssloners  to  the  circuit  court,  the 
bonds  hereinbefore  provided  for  shall  not  issue  until  after  the  final  judg- 
ment of  the  circuit  court  on  such  appeal. 

ERROR   IX   rROCEEDTNGS. 

Sec.  57.  No  person  shall  be  i)ermittcd  to  take  advantage  of  any  error 
committed  in  any  proceodinjrs  to  lay  out,  construct  or  improve  any  high- 
way under  and  by  virtue  or  this  act,  nor  of  any  error  committed  by  the 
board  of  commissioners,  or  by  the  county  auditor,  or  by  the  engineer, 
surveyor,  suiiorintcndcnt  or  otlior  i)crson  or  persons  in  the  proceedings  to 
lay  out,  const rnct  or  improve  any  snch  road,  nor  for  any  informality,  error, 
or  defect  apparent  in  tlu?  record  of  such  i>roceedin^s,  unless  the  party  com- 
plaining is  affected  thereby. 

TAXATION    IX    CITIES   OU   TOWNS. 

Sec,  58.  When  any  highway  to  be  improved  under  and  by  virtue 
of  sections  forty-six  to  fifty-seven,  inclusive,  of  this  act,  begins  or  termi- 
nates in  any  city  or  town,  the  corporate  authorities  of  such  city  or  town 
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may,  on  agreement  with  the  board  of  commissioners,  levy  a  tax  for  the 
payment  of  an  amount  not  exceeding  one-fifth  of  the  entire  cost  of  such 
improvement,  in  addition  to  any  amount  that  may  be  assessed  upon  the 
real  estate  in  such  city  or  town  by  virtue  of  the  provisions  of  said  sec- 
tions: Provided,  That  the  entire  tax  to  be  imposed  for  road  purposes  by 
virtue  of  this  section  shall  not  in  any  one  year  exceed  fifty  cents  on  the 
one  hundred  dollars  of  taxable  values  of  such  city  or  town. 

INTO   ADJOINING   COUNTY. 

Sec.  59.  When  it  may  be  desirable  to  continue  any  highway  improve- 
ment contemplated  under  the  provisions  of  the  preceding  sections  from 
forty -six  to  fifty-eight,  inclusive,  into  or  through  an  adjoining  county,  the 
same  proceedings  shall  be  had  in  such  county  as  to  i^etitions,  bonds, 
viewers,  appraisements  and  all  other  formalities  as  are  prescribed  in  said 
sections  for  the  commencement  of  such  improvenient  in  the  first  county, 
and  all  such  proceedings  shall  be  had  before  the  board  of  commissioners 
of  the  county  in  wliich  such  proposed  extension  is  l()cnt('d. 

ONE    MILE   OB   LESS. 

Sec.  SIH.  Whenever  there  slinll  be  constructed  in  any  county  of  this 
State  any  public  gravel  road  or  turnpilce  not  less  than  one  (1)  mile  in 
length,  except  Avhcre  the  entire  length  of  the  road  is  less  than  one  (1)  mile, 
and  connecting  with  any  free  gravel  road  or  terminating  at  any  town  or 
city,  the  same  having  a  substantially  graded  roadbed  not  less  than  twenty 
(i*0)  feet  wide,  with  suitable  side  drains,  culverts  and  bridges,  and  with 
grades  not  exceeding  the  maximum  of  free  gravel  or  turnpike  roads  of  such 
county,  and  having  placed  tliereon  not  less  than  one  (1)  yard  of  suitable 
gravel  or  broken  stone  for  every  three  (3)  feet  in  length  in  such  manner 
as  to  make  a  suitable  road  for  pul>lic  travel;  that  on  the  written  request 
to  the  board  of  commissioners  for  such  county,  of  not  less  than  three  (3) 
freeholders  residing  in  the  road  distiict  wherein  such  road  is  situated, 
said  board  of  commissioners  shall  make  inspection  thereof,  and  for  such 
purpose  may  employ  a  competent  engineer  to  assist  them.  If  u\x)n  such 
examination  such  road  in  their  opinion  is  of  public  utility,  and  shall  con- 
form to  the  re(iuirenients  herein,  they  shall  cause  an  enti-y  to  be  made  on 
their  records  of  such  facts,  and  also  enter  thereon  a  description  of  the 
commencement  and  terminus  thereof,  and  general  description  of  the  route 
of  the  same,  and  thereafter  such  road  shall  be  deemed  a  part  of  the  free 
gravel  or  turnpike  roads  of  such  county,  and  maintained  as  by  law 
provided. 

ON    COUNTY   line — PROCEEDINGS. 

Sec.  go.  When  it  is  desirable  to  make  any  gravel  or  other  highway 
improvement  upon  the  boundary  line  between  two  counties,  such  as  the 
improvements  contemplated  in  the  preceding  fourteen  sections,  the  petition 
therefor  may  be  tiled  before  the  board  of  commissioners  of  either  county, 
and  such  boanl  shall  direct  the  county  auditor  to  transmit  to  the  board  of 
commissioners  of  the  other  interested  county  a  copy  of  such  petition  and 
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a  notice  of  the  time  and  place  wlion  and  where  both  boards  shall  meet  to 
act  uiK>n  the  petition.  Suoli  nKH»tiiijr  shall  be  held  not  less  than  twenty 
days  nor  more  tlian  tliirty  days  from  the  date  of  the  giving  of  such  notice 
and  transmitting  of  surh  copy  of  such  i>etition.  The  two  boards  shall  act 
together  in  all  matters  relating  to  such  Improvement.  The  same  proceed- 
ings shall  bo  had  as  near  as  may  bo,  as  to  the  petition,  viewers,  assess- 
ments, superintendent,  bunds  and  all  other  matters  as  are  prescribed  in 
said  foregoing  sections  of  this  act  in  relation  to  gravel  road  and  other 
like  improvements  aforesaid  wlien  made  in  one  county.  Should  the  board 
of  c*ommIssioners  (►f  sucli  second  county  refuse  or  neglect  to  meet  and  act 
with  the  board  of  the  first  county,  then  said  first  board,  before  which  the 
petition  was  tiled,  may  proci»ed  to  make  the  improvement  on  such  bound- 
ary line,  as  if  the  highway  were  wholly  in  the  first  county,  and  sliall  have 
power  to  malvO  all  assi'ssments  on  lands  within  two  miles  on  each  side  of 
snch  line;  and  such  first  county  shall  have  a  claim  ui>on  such  second 
county  for  one-half  of  all  necessary  exixenses  paid  out  of  the  treasury  of 
the  first  county  in  relation  to  such  work,  which  claim  may  be  collected 
from  the  second  comity  as  any  other  claim  due  from  one  county  to  another. 
Whenever  a  petition  for  any  such  improvement  of  a  highway  on  th(* 
boundary  between  this  J?tate  and  any  other  State  is  filed  before  the  board 
of  commissioners  of  any  county  adjoining  such  other  State,  such  board 
of  commissioners  and  the  other  proper  ofticers  of  such  county  shall  have 
authority  to  unite  with  the  proper  officers  of  any  adjoining  county  in  such 
other  State  in  the  doing  of  such  work,  in  acc<u*dance,  so  far  as  may  be. 
with  the  proceedings  her(»in  authorized  when  the  highway  is  on  the  bound- 
ary line  l)etwetMi  two  counties:  Provided,  That  the  adjoining  county  or 
counties  in  such  otiier  State*  shall  pa^'  one-half  of  all  expenses  and  assess- 
ments for  the  construction  of  such  improvement  and  shall  thereafter  keep 
one-half  of  such  higlnvay  in  repair.  The  commissioners  and  other  proper 
oflficers  in  such  adjoining  county  in  this  State  are  given  full  power  to 
enter  Into  any  equital»le  contract  witli  tlie  proper  authorities  in  sucli  ad- 
Joining  county  or  counties  in  such  otlier  State  to  do  such  work  and  keep  up 
snch  repairs  in  arcordance  witli  the  laws  of  this  State  for  making  and 
keeping  up  such  inipn»venHMits  in  any  county  of  this  State,  so  far  as  tlie 
Slime  can  be  made  applicable. 

FREE    OF    TOLL TOWNSHIP    IIOAI)    FUNDS. 

Sec.  til.  All  liigliways  imi)roved  under  tin*  provisions  of  sections 
forty-six  to  sixty,  inclusive*,  of  tliis  act  sliall  l>e  free;  of  toll.  Nothing  in 
said  sections  sliall  be  so  understood  as  lo  j)revent  townsliij)  trustees  from 
jETi'ading,  gravelling,  inacaelanii/.in.i:  or  olli<'rwis<»  improving  tlur  highways 
in  their  several  townsliips  and  paying  for  tlie'  same  e)ut.  e>r  the*  road  funds 
of  such  townships. 

OKAVKL  KOADS  I5Y  TAXATION. 

Te>Wi\sini'  co.Nsrnre'TieKV,  etc..  nv  TAXATre)N. 

Sec.  (52.  Tlie  boarels  of  commissioners  af  the  several  erounties  of  the 
State  of  Indiana  are  hereby  authorized  and  empowered  to  lay  out.  estab- 
lish and  cause  to  be  graded,  drained  anel  paved  with  stone,  gravel  or  other 
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road-paving  material  any  new  highway  or  part  of  a  highway  in  any  town- 
ship in  said  State,  or  on  the  lino  dividing  any  two  or  more  townships  in 
any  county  in  this  State,  or  to  cause  to  be  graded,  drained  and  improved 
in  liise  manner  any  public  highway  already  established  in  any  such  town- 
ship or  on  the  line  dividing  any  two  or  more  of  such  townships,  in  the 
manner  and  upon  the  conditions  hereinafter  prescribed. 

PEXmON — NOTICE. 

Sec.  63.  Whenever  a  petition  signed  by  fifty  or  more  freeholders 
and  voters  of  any  township  in  any  county  in  this  State,  includes  any 
incorporated  town  or  city  in  such  township  having  a  population  of  less 
than  thirty  thousand  inhabitants,  praying  that  any  public  highway  or 
highways  within  such  township  shall  be  laid  out,  established  and  im- 
proved by  grading,  draining  and  paving  with  stone,  gravel  or  other  road 
paving  material,  or  that  any  public  highway,  or  highways,  or  any  part 
of  any  public  highway,  or  highways,  already  established,  shall  be  graded, 
drained  and  paved  with  stone,  gravel  or  other  road-paving  material,  or 
by  fifty  or  more  freeholders  and  voters  of  two  or  more  townships  in  such 
county  praying  that  a  public  highway  shall  be  laid  out,  graded,  drained 
and  paved  on  a  line  dividing  such  townships,  or  that  a  highway  on  such 
line  shall  be  graded,  drained  and  paved,  shall  be  addressed  to  the  board 
of  commissioners  of  the  county  in  which  such  township  or  townships  are 
located,  and  filed  in  the  office  of  the  auditor  of  such  county,  it  shall  be 
the  duty  of  such  auditor  to  cause  to  be  published  in  a  weekly  newspaper 
of  general  circulation,  printed  and  published  in  said  county,  and  to  be 
posted  in  not  less  than  three  public  places  within  each  of  the  townships 
named  in  such  petition,  and  at  the  door  of  the  court  house  of  such  county, 
a  notice  setting  forth  a  copy  of  such  petition,  and  the  day  upon  which  the 
same  will  be  presented  to  such  board  of  commissioners. 

CONTENTS   OF   PETITION. 

Sec.  64.  The  petition  herein  contetnplated  shall  set  forth  the  begin- 
ning, course  and  termination  of  each  new  highway  or  part  of  highway 
sought  to  be  laid  out  established,  graded,  drained  and  paved,  and  the  be- 
ginning and  tennination  and  a  general  description  of  each  public  highway 
sought  to  be  graded,  drained  and  paved,  together  with  a  recommendation 
of  the  width  of  each  such  highway  and  of  the  character  of  the  improve- 
ment to  be  made,  and  such  petition  may  include  one  or  more  of  such 
highways  at  the  option  of  the  petitioners. 

PRESENTATION  TO   COMMISSIONERS. 

Sec.  65.  Upon  the  filing  of  such  petition  the  auditor  shall  designate 
by  endorsement  thereon  the  day  in  a  regular  session  of  such  board  of 
commissioners,  not  more  than  thirty  days  thereafter  upon  which  the  same 
shall  be  presented  to  such  board  and  the  notice  herein  prescribed  shall  be 
signed  by  such  auditor  and  published  for  two  consecutive  weeks  in  such 
newspaper,  and  posted  not  less  than  fifteen  days,  before  the  day  so  desig- 
nated by  the  auditor. 
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HEARING   ON   PETITION — ^PBOOF — ENGINEEB — VIEWEB8, 

Sec.  66.  On  the  day  so  designated,  by  such  auditor,  the  petitioners 
may  malie  proof  of  the  publication  and  posting  of  such  notices  and  pre- 
sent such  petition  to  such  board  of  commissioners,  and  any  taxpayer  of 
any  township  named  in  such  petition,  or  any  person  or  corporation  whose 
lands  or  property  will  be  affected  by  the  worlc  therein  prayed  for,  may 
file  in  writing  his  objections  to  the  form  or  sufficiency  of  such  petition, 
and  in  the  event  that  such  board  shall  deem  such  petition  to  be  deficient 
In  form,  or  insufficient  in  substance,  the  petitioners  shall  be  permitted  to 
amend  the  same,  but  if  such  petition  be  not  amended  in  such  manner  as  to 
be  in  due  form  and  sufficient,  it  shall  be  dismissed  at  the  cost  of  the  peti- 
tioners. If  on  the  other  hand  such  petition  shall  be  adjudged  by  the  board 
to  be  in  due  form  and  sufficient,  either  in  the  first  instance  or  after  the 
same  has  been  amended,  such  board  of  commissioners  shall  mal^e  an  order 
causing  such  petition  to  be  spread  of  record  and  refeiTing  the  matter 
therein  prayed  for  to  a  competent  civil  engineer  to  be  appointed  by  such 
board  and  two  viewers,  each  of  whom  shall  be  a  responsible  freeholder 
and  voter  of  such  county,  and  not  a  resident  of,  nor  the  owner  of  taxable 
property  in  any  township  named  in  such  petition. 

ENGINEER  AND   VIEWERS OATH — BOND. 

Sec.  67.  Such  engineer  and  viewers  shall  meet  at  a  time  and  place 
to  be  designated  by  such  board  of  commissioners,  within  ten  days  after 
their  appointment,  and  shall  each  take  and  subscribe  an  oath  faithfully 
and  impartially  to  discharge  his  duties,  and  such  engineer  shall  execute, 
and  file  with  such  auditor,  his  bond,  with  good  and  sufficient  sureties  to 
the  approval  of  such  auditor,  payable  to  the  State  of  Indiana,  in  a  penal 
sum  of  five  thousand  dollars,  conditioned  for  the  faithful  discharge  of  his 
duties  as  such  engineer,  which  bond  may  be  put  in  suit  by  any  person  or 
corporation  whose  proi>erty  shall  be  injured  or  damaged  by  any  wrongful 
act  or  negligence  of  such  engineer. 

DUTIES   OF   ENGINEER  AND   VIEWERS — REPORT — PROFILE. 

Sec.  68.  When  such  engineer  and  viewers  shall  have  taken  the  oath, 
and  such  surveyor  has  executed  the  bond,  herein  prescribed,  they  shal) 
proceed,  without  delay,  to  view  and  make  all  needful  surveys  of  the  road 
or  roads  mentioned  in  the  petition,  and  shall  determine 

(a)  Whether  any  proposed  now  highway  or  part  of  highway  de- 
scribed in  the  petition  will  be  of  public  utility; 

(b)  In  respect  to  each  separate  liigliway  or  part  of  highway  named  in 
the  petition,  whether  it  will  be  of  public  utility  to  grade,  drain  and  pave 
the  same  as  therein  prayed; 

(c)  The  width  of  each  highway  or  part  of  highway  to  be  established 
or  improved; 

(d)  The  character  of  the  improvement,  including  the  grading,  drain- 
ing and  paving,  to  be  made  of  each  highway  mentioned  in  the  petition, 
which  they  shall  find  to  be  of  public  utility,  together  with  complete  plans 
and  specifications  of  each  such  improvement  and  of  all  bridges,  culverts 
and  waterways  required  therein; 
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(e)  The  estimated  cost  of  each  improvement  to  be  made. 
And  on  a  day  to  be  designated  by  such  board  of  commissioners,  in  the 
order  appointing  them,  said  engineer  and  viewers,  unless  tlie  time  tlierefor 
shali  have  been  extended  by  an  order  of  said  board,  shall  file  in  the  office 
of  said  auditor  their  report  in  writing,  signed  by  each  of  them,  setting 
forth  their  determination  in  said  matter  in  respect  to  eacli  highway  or 
proposed  highway  mentioned  in  the  ixjtition,  including  an  accurate  de- 
scription of  each  new  highway  to  be  laid  out,  established,  graded,  drained 
and  paved,  and  of  each  public  highway  to  be  graded,  dniined  and  paved, 
together  with  their  recommendations  in  respect  to  the  paving  materials  to 
be  used  in  each  instance  and  complete  plans  and  specifications  for  each 
improvement  to  be  made,  and  the  estimated  cost  of  each  such  improve- 
ment, and  such  re^wrt  shall  be  accompanied  by  an  accurate  profile  of  each 
highway  or  part  of  highway  to  be  improved,  showing  by  proper  lines  and 
figures  the  elevation  thereof  at  each  one  hundred  feet  of  its  length  and  the 
changes  to  bo  made  therein  by  excavation  or  filling,  which  profile  shall  be 
made  by  the  engineer. 


ASSESSMENT   OF   DAMAGES — CLAIMS. 

Sec.  (')0.  The  report  and  profile  of  the  engineer  and  viewers  shall 
remain  in  the  office  of  such  auditor,  open  to  the  inspection  of  every  person 
Interested  therein  and  of  his  agents  and  attorneys  for  at  least  ten  days, 
and  during  such  time  said  viewers  shall  assess  such  damages  as  shall  be 
justly  due  to  any  infant,  idiot  or  person  of  unsound  mind,  and  to  any 
other  person  or  corporation  mailing  written  claim  therefor,  on  account 
of  the  appropriation  of  or  injury  to  liis  property  by  the  laying  out  and 
establishment  of  any  such  now  highway  or  any  improvement  of  any  high- 
way prescribed  in  such  report.  At  the  next  regular  session  of  such  board 
of  commissioners,  after  the  expiration  of  said  ten  days,  Siiid  viewers 
shall  malve  to  said  ])oard  tlieir  supplemental  report  in  writing  setting 
forth  the  sums  allowed  as  damages  to  each  infant,  idiot  or  person  of 
unsound  mind,  and  the  sum  allowed  as  damages  to  each  other  person  or 
corix)ration  making  written  claim  therefor  as  herein  prescribed,  together 
with  a  description  of  the  proi)erty  in  each  case  on  account  of  which  such 
damages  have  been  allowed.  No  damages  shall  be  allowed  to  or  recovered 
by  any  person  other  than  an  infant,  idiot  or  persons  of  unsound  mind, 
unless  claim  therefor  shall  have  been  made  by  him  to  such  viewei*s  before 
the  filing  of  such  supplemental  report.  E^ery  inn'son  or  corporation  who 
has  made  such  written  claim  for  damages,  and  every  infant,  idiot  or 
person  of  unsound  mind  or  his  guardian,  who  shall  be  dissatisfied  in 
respect  to  the  action  of  such  viewers  in  resi>ect  to  his  claim  or  in  respect 
to  the  damages  alloweil  to  him,  may  except  to  such  supplemental  reiwrt  in 
writing  on  that  account  at  the  session  at  which  the  same  is  filed.  Avhere- 
upon  such  board  of  commissioners  shall  api)oint  three  other  view(»rs  to 
reconsider  tlie  same,  whicli  viewers  shall  talve  and  subscribe  an  oath 
faithfully  to  discharge  their  duties,  and  shall  examine  the  lands  or  prop- 
erty claimed  to  be  affected  and  assess  such  damages  in  each  case  as  they 
deem  to  be  just  and  reasonable,  and  malte  report  of  their  doings  in  writing 
to  said  board.    The  board  shall  cause  said  supplemental  report  and  the 
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report  of  such  additional  viewers  to  be  spread  of  record,  and  in  event  that 
the  road  or  iniproveraeut  on  account  of  which  such  damages  are  allowed 
shall  be  finally  established  and  ordered  to  be  constructed,  such  damaj^es 
shall  be  paid  out  of  the  proceeds  of  the  sale  of  the  Iwnds  hereinafter  au- 
thorized: rrovlded.  That  if  the  amount  of  damages  awarded  by  the  re- 
viewers is  not  10  per  cent,  greater  than  the  amount  assessed  by  the  re- 
viewers, the  claimant  slmil  pay  all  costs  made  by  said  reviewers. 

ORDER   FOR   ELKCTION — WHEN   MADE — NOTICE. 

Sec.  70.  When  all  matters  in  respect  to  damages  have  been  deter- 
mined finally  as  hereinabove  provided,  such  l>oard  of  commissioners  shall 
examine  tlie  reports  and  profile  made  by  engineer  and  viewers  and  if  th<\v 
find  and  adjudge  the  same  to  Ije  in  due  form  and  sufficient,  they  shall 
make  an  order  reguiring  the  auditor  to  give  notice  by  publication  for  three 
conse<utive  weeks  in  a  weekly  newspaper  of  general  circulation,  printed 
and  publislied  in  said  county,  that  on  a  day  to  l)e  named  by  the  board  the 
I)olls  will  be  opened  at  the  several  voting  pla<'(*s  in  each  township  named 
in  the  petition  and  report  for  the  jmrpost*  of  taking  the  votes  of  the  legal 
voters  thereof  upon  wliether  the  proi>osed  ni'W  highway  or  highways 
named  in  the  petition  and  report  shall  be  laid  out,  estabfished,  graded, 
drained  and  paved,  or  the  pulilic  highway  or  highways  named  therein 
shall  be  graded,  drained  and  pavcxl.  and  that  said  petition  and  report  and 
all  records  and  matters  pertaining  to  said  matters  may  1h»  found  at  the 
office  of  said  auditor,  and  the  auditor  shall  publish  such  notice  as  required 
by  the  order:  Provided.  That  said  publication  sliall  contain  the  report 
of  the  viewers  and  engineer,  excepting  the  plats  and  profiles:  And  pro- 
vided furtlicr.  That  if  any  petition  filed  as  provided  in  section  02  of  this 
act  calls  for  tlie  l)uil(ling  or  improvement  of  a  road  less  than  three  miles 
in  lengtli  connt'cting  at  eacli  end  witli  an  improved  free  gravel  or  ma- 
cadamized road  t'itlu'r  witliin  said  townshij)  or  townships  or  at  the  bound- 
aries thereof,  the  board  of  county  commissioners  may  in  their  discretion, 
if  they  find  said  petition  otherwise  conii>lies  with  tliis  act,  establish  and 
order  the  construction  of  said  road  witlionl  submitting  the  question  of 
building  thj»  same  to  an  ele<'tion  of  tlu»  voters  of  the  township  or  town- 
ships concerned,  and  wl)«>n  said  l)oard  shall  so  de<ide  tliey  shall  proceed  to 
have  said  road  const rnrted  in  all  other  respects  as  if  sul)mitted  to  an 
election  and  vote<l  as  liereinafter  provided. 

OPKMNO    or    roi.LS — lU  r.FS  — IIAI.I.OT    -CANVASS    OF    VOTE. 

Sk(\  71.  On  tlie  day  named  in  said  nntic<'  sncli  polls  sliall  be  oi)cned 
and  the  votes  of  the  legal  voters  shall  be  taken  upon  the  matters  named 
therein,  and  such  election  shall  be*  governed  in  all  resiK»ets  by  the  gi'iieral 
laws  of  this  Stale  <*oncennrig  eleetiinis  in  so  far  as  the  same  are  applicable. 
The  board  of  election  commissioners  for  such  el(>ction  shall  consist  of 
the  auditor  and  two  <'oininissioners  to  be  appointed  by  the  board  of  com- 
missioners, and  they  shall  prepare  and  cause  to  be  i)rinted  the  ballots 
therefor  and  distribute  the  same  in  the  nnuiner  reciuired  by  law.  The 
ballots  shall  set  forth  a  description  of  each  higliway  and  proposed  high- 
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way  in  question,  and  following  the  description  in  each  instance  there  shall 
be  printed  two  squares  and  words  as  follows: 


YES 


For  the  road. 


I  NO  I      Against  the  road. 


Bach  voter  desiring  to  vote  for  the  establishment  or  improvement  of  any 
such  road  shall  mark  a  cross  with  a  blue  pencil  in  the  square  containing 
the  word  '*Yes/'  and  each  voter  desiring  to  vote  against  such  establish- 
ment or  improvement  shall  mark  such  cross  in  the  square  containing  the 
word  "No."  The  votes  cast  at  such  election  shall  be  canvassed  at  the 
office  of  such  auditor  on  the  Thursday  next  following  the  election,  and  a 
certificate  of  the  votes  cast  for  and  against  each  road  or  improvement, 
signed  by  the  inspectors,  shall  be  filed  with  said  auditor  and  by  him 
shall  be  submitted  to  the  board  of  commissioners  at  their  next  session. 
If  a  majority  of  the  votes  cast  at  any  such  election  be  found  to  be  in  favor 
of  the  establishment  and  improvement,  or  improvement  of  any  such  road 
or  proposed  i*oad,  the  board  of  commissioners  shall  make  an  order  estab- 
lishing such  road  or  work  and  requiring  the  same  to  be  laid  out,  estab- 
lished, graded,  drained  and  paved,  or  graded,  drained  and  paved,  as  the 
case  may  be,  in  accordance  with  the  terms  of  the  report  and  the  plans  and 
specifications  and  profile  therefor. 

SEPARATE  ROADS — PETITION — VOTING   ON   WHOLE — TOWN  OR  CITY. 

Sec.  72.  If  all  of  the  roads  described  in  the  report  of  the  engineer 
and  viewers  are  connected  with  each  other  so  as  to  form  one  system,  the 
whole  may  be  voted  upon  as  one  road,  if  the  petitioners  so  pray  in  tlieir 
petition.  If  two  or  more  petitions  respecting  roads  in  the  same  township 
shall  be  pending  at  tlie  same  time,  they  shall  be  voted  upon  at  tlie  same 
election.  No  street  in  any  incori)orated  town  or  city  shall  be  Improved 
under  the  provisions  of  tliis  act  without  the  consent  of  the  trustees  of  said 
town  or  the  common  council  of  such  city,  by  resolution  duly  adopted,  a 
certified  copy  of  which  resolution  shall  be  filed  in  the  office  of  such  auditor 
and  entered  upon  the  records  of  such  board  before  such  improvements 
shall  be  ordered.  After  any  street  shall  have  been  improved  hereunder, 
the  trustees  of  such  town  or  the  common  council  of  such  city  shall  have 
control  of  the  same  and  shall  maintain  the  same  in  repair. 

NOTICE  TO   BIDDERS. 

Sec.  73.  When  any  such  highway  or  part  of  highway  shall  have  been 
ordered  to  be  laid  out,  established,  graded,  drained  and  paved,  as  herein 
provided,  or  any  public  highway  or  part  thereof,  shall  have  been  ordered 
to  be  graded,  drained  and  paved,  as  herein  provided,  it  shall  be  the  duty 
of  the  board  of  commissioners  to  make  an  order  requiring  the  auditor  to 
give  notice  by  publication  one  time  in  a  daily  newspaper  of  general  circu- 
lation throughout  this  State,  published  at  Indianapolis,  and  by  publication 
for  three  consecutive  weeks  in  a  weeldy  newspaper  of  general  circulation 
printed  and  published  in  the  county,  that  on  a  day  to  be  named  by  such 
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board  in  such  order,  sealed  proposals  will  be  received  by  said  board  for 
the  making  of  said  improvements  in  accordance  with  said  profile  and 
report  and  the  plans  and  specifications  therein  set  forth.  If  there  be  more 
roads  than  one  the  notice  shall  relate  to  all.  The  auditor  shall  give  the 
notices  as  ordered,  and  the  notice  to  be  published  at  Indianapolis  shall  be 
published  at  least  two  weeks  before  the  day  named  therein.  If  the  board 
deems  it  advisable,  it  may  require  similar  notices  to  be  posted  at  public 
places  in  the  township  in  which  the  road  or  roads  are  located. 


CONTRACT — ^BOND  BY  BIDDER. 

Sec.  74.  On  the  day  and  at  the  time  and  place  named  in  the  notices 
the  board  shall  convene  in  session  and  shall  receive  all  sealed  proposals 
tendered  and  shall  open  the  same  in  the  presence  of  the  bidders  and  shall 
let  the  contract  for  the  construction  of  such  road  or  improvement  to 
the  lowest  resiwusible  bidder  therefor,  but  no  contract  shall  be  let 
for  a  bid  higher  than  the  estimates  made  by  the  viewers:  Provided,  That 
with  his  proposal  such  l>idder  shall  submit  his  bond,  payable  to  the  State 
of  Indiana,  in  a  penal  sum  equal  to  double  the  sum  of  his  proposal,  with 
good  and  sufficient  sureties  to  the  approval  of  the  boai*d,  conditioned  for 
the  faithful  performance  of  the  work  in  accordance  with  the  profile  and 
report  and  the  plans  and  specifications  therein  set  forth,  which  bond  shall 
be  for  the  benefit  of  any  person  or  con^oration  who  shall  suffer  loss  or 
damage  by  reason  of  any  failure  or  neglect  of  such  bidder  to  enter  into  a 
proper  contract  to  perform  such  work  or  to  carry  out  the  same  in  any 
particular,  or  to  pay  for  any  labor  or  material  therefor  that  shall  have 
been  furnished  either  to  him  or  to  any  sub-contractor,  agent  or  superin- 
tendent under  him.  If  the  proposal  Inchiiles  more  than  one  highway  or 
improvement  one  bond  covering  all  sliall  be  sufficient. 


BONDS — INTEREST. 

Sec.  75.  For  the  purpose  of  raising  money  to  pay  for  construction  the 
board  of  commissioners  sliall  issue  the  bonds  of  the  county  not  to  exceed 
in  amount  the  contrjict  price  and  nil  expenses  incurred  and  damages 
allowed  prior  to  the  h'ttin^  of  the  contract  and  a  sum  suflicient  to  pay  the 
per  diem  of  iho  engineer  and  superintendent  lioreinaftor  provided  for  dur- 
ing the  construction  of  tlio  work  in  denominations  not  less  than  fifty  dol- 
lars ($50.00)  each  in  forty  (40)  equal  series,  the  first  series  i)ayal)le  in  six 
(6)  months,  the  second  series  in  one  year,  the  third  series  in  one  year  and 
six  months,  the  fourtli  series  in  two  y«»ars,  the  fifth  series  in  two  years 
and  six  months,  tlie  sixtli  series  in  three  years,  tlio  seventli  series  in  three 
years  and  six  nionilis.  tlie  eiglitli  series  in  four  years,  tlio  ninth  series  in 
four  years  and  six  niontlis,  tlie  tenth  series  in  five  years,  the  eleventh 
series  in  five  years  and  six  months,  the  twelfth  series  in  six  years,  the 
thirteenth  s<'ncs  in  six  years  and  six  months,  the  foiu'teenth  series  in 
seven  years,  the  fifteenth  series  in  seven  years  and  six  months,  the  six- 
teenth series  in  eight  years,  the  seventeenth  series  in  eight  years  and  six 
months,  the  eighteenth  series  in  nine  years,  the  nineteenth  series  in  nine 
years  and  six  months,  the  twentieth  series  in  ten  years,  the  twenty-first 


1038  EEPORT   OF    STATE    GEOLOGIST. 

series  in  ten  years  and  six  months,  the  twenty-second  series  in  eleven  years, 
the  twenty-third  series  in  eleven  years  and  six  months,  the  twenty-fourth 
series  In  twelve  years,  the  twenty-fifth  series  in  twelve  years  and  six 
months,  the  twenty-sixth  series  in  thirteen  years,  the  twenty-seventh 
series  in  thirteen  years  and  six  months,  the  twenty-eighth  series  in  four- 
teen years,  the  twenty-ninth  series  in  fourteen  years  and  six  months,  the 
thirtieth  series  in  fifteen  years,  the  tliirty-flrst  series  in  fifteen  years  and 
six  months,  the  thirty-second  series  in  sixteen  years,  the  thirty-third  series 
in  sixteen  years  and  six  months,  the  thirty-fourth  series  in  seventeen 
years,  the  thirty-fifth  series  in  seventeen  years  and  six  months,  the  thirty- 
sixth  series  in  eighteen  years,  the  thirty-seventh  scries  in  eighteen  years 
and  six  months,  the  thirty-eighth  series  in  nineteen  years,  the  thirty-ninth 
series  in  nineteen  years  and  six  months,  the  fortieth  series  in  twenty  years 
from  the  15th  day  of  November  or  the  15th  day  of  May,  as  the  case  may 
be,  after  the  date  of  their  issue,  said  bonds  bearing  interesrt  not  higher 
than  four  and  one-half  per  cent,  per  annum,  and  the  principal  and  interest 
thereon  both  to  be  paid  semi-annually  on  the  15th  day  of  November  and 
the  15th  day  of  May:  Provided,  That  the  petitioners  for  the  improvement 
of  any  road  or  roads,  as  in  tliis  act  provided,  may,  in  their  petition,  ask 
that  the  issue  of  bonds  to  be  issued  and  sold  to  raise  moneys  to  pay  for 
such  improvement  be  issued  in  series,  payable  in  not  less  than  ten  years 
and  not  to  exceed  twenty  years  in  the  denominations  named  in  this  act, 
as  the  petitioners  may  designate  in  their  petition,  and  the  board  of  county 
commissioners  shall  issue  the  bonds  for  such  improvement  in  compliance 
with  the  request  of  such  petitioners:  Provided,  further.  If  the  petitioners 
in  any  such  petition  fail  to  ask  for  any  certain  term  of  years  in  which  sucli 
bonds  shall  be  payable,  then  in  case  of  such  failure  the  board  of  county 
commissioners  shall  designate  and  determine  the  term  of  years  for  which 
such  bonds  shall  issue  and  be  payable.  Such  term  to  be  not  less  than 
ten,  nor  more  than  twenty  years.  The  county  treasurer  shall  sell  bonds 
at  not  less  than  tlieir  face  value,  and  the  proceeds  shall  be  kept  as  a  sep- 
arate and  specific  fuiyi  to  pay  for  the  construction  of  the  particular  road 
or  roads  for  which  they  were  issued,  and  shall  be  paid  by  him  to  the  con- 
tractor upon  warrant  of  the  auditor,  as  directed  by  the  board  of  commis- 
sioners. The  commissioners  shall  order  the  same  to  be  paid  in  such 
amount  and  at  such  times  as  they  may  agree,  but  no  payment  shall  be 
made  by  the  commissioners  for  more  than  eighty  (80)  per  cent,  of  the 
engineer's  estimate  of  work  done  by  the  contractor,  nor  shall  the  whole 
amount  of  the  contract  bo  paid  until  the  road  shall  have  been  received  as 
completed  by  the  board  of  county  commissioners. 


TAX    TO   PAY   BONDS. 

Sec.  71).  For  the  purpose  of  raising  money  to  meet  said  bonds  and 
interest  thereon,  the  board  of  commissioners  shall  annually  thereafter,  at 
the  time  the  general  tax  levy  is  made,  levy  a  special  tax  upon  the  property 
of  the  township  or  townships,  including  the  towns  and  cities,  if  such  there 
be,  of  less  than  thirty  thousand  (30,000)  inhabitants,  in  such  manner  as  to 
meet  the  principal  and  interest  of  said  bonds  as  they  become  due,  and 
such  tax  shall  be  collected  as  other  taxes,  and  shall  be  applied  to  the  pay^ 
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ment  of  such  bonds  and  interest.  If  the  road  or  section  thereof  so  con- 
structed runs  into  or  through  two  or  more  townships,  the  amount  paid 
thereof  [thereon]  shall  be  divided  and  charged  upon  the  property  of  each 
township,  in  the  same  ratio  that  the  assessed  valuation  of  all  the  property 
in  each  township  bears  to  the  assessed  valuation  of  all  of  the  property  in 
all  of  the  townships  through  which  the  said  road  or  roads  runs,  and  said 
special  tax  be  levied  accordingly.  That  when  any  contract  shall  have 
been  awarded  to  any  contractor  for  the  construction  of  said  road  or  roads 
under  this  act  he  shall  give  preference  in  employing  labor  for  the  construc- 
tion of  said  road  or  roads  to  the  citizens  of  the  township  or  townships, 
towns  or  cities  in  which  said  road  or  roads  are  to  be  constructed:  Pro- 
vided, however.  That  said  preferred  labor  shall  be  as  good  and  effective 
as  that  which  could  be  procured  elsewhere,  and  at  no  higher  cost:  And 
provided  further.  That  any  taxpayer  of  the  township  or  townships  where 
said  roads  are,  who  may  render  any  service  or  labor,  or  may  furnish  any 
material  for  the  construction  of  said  roads,  may,  if  he  shall  so  elect, 
demand  of  the  contractor  a  certificate  stating  the  value  of  the  amount  of 
service  or  material  furnished,  and  if  any  such  certificate  shall  be  issued 
the  county  treasurer  shall  receive  the  same  and  it  shall  act  as  a  quietus 
against  a  similar  amount  of  taxes  against  the  property  of  said  taxpayer, 
and  all  such  certificates  shall  be  deducted  from  the  contract  price  of  the 
said  road  or  roads  by  said  contractor. 


FREE   OF   TOLL — REPAIR. 

Sec.  77.  All  roads  built  under  this  act  shall  be  free  of  toll,  and  shall 
be  kept  In  repair  the  same  as  other  free  gravel  roads  constructed  under 
the  otlier  laws  of  the  State  are  repaired. 


SURPLUS  TAX. 

Sec.  78.  After  the  payment  of  the  costs  of  construction  of  said  road 
or  roads,  should  there  bo  any  surplus  colloctcd  or  due  on  delinquent  taxes 
for  that  purpose,  it  shall  be  transfeiTcd  to  the  gravel  road  repair  fund. 


AMENDMENTS — SUPERINTENDENT — BOND. 

Sec.  70.  The  board  of  county  comiiiissionors  shall  liave  power  to 
permit  amendments  to  be  made  to  the  petition  of  said  freeholders,  or 
report  of  viewers  and  to  extend  the  time  to  the  viewers  to  malce  their 
report  and  to  continue  the  liearing  from  time  to  time,  so  as  to  subserve 
the  ends  of  justice.  It  shall  l>e  the  duty  of  tlie  board  of  county  commis- 
sioners to  a  I  ►point  a  competent  superintendent  to  supervise  the  construc- 
tion of  sucli  road  or  ronds  aeoording  to  tlie  plans,  profiles  and  specifica- 
tions filed  by  the  engineer  and  viewers,  on  which  the  contract  to  construct 
such  road  or  roads  was  let.  He  shall  be  a  resident  of  one  of  the  town- 
ships in  whieh  the  road  or  roads  are  located,  and  his  compensation  shall 
not  exceed  two  dollars  (.$2.00)  per  day  for  the  time  actually  employed,  to 
be  paid  out  of  the  construction  fund  of  said  road  or  roads,  and  he  shall 
render  an  account  of  his  time  to  the  commissioners  monthly  at  the  regular 
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term  of  their  court,  subscribed  by  oath.  He  shall  give  bond  in  the  penal 
sum  of  Ave  thousand  dollars  for  the  faithful  discharge  of  his  duties.  The 
engineer  of  such  road  or  roads  shall  also  give  bond  in  the  penal  sum  of  six 
thousand  dollars  for  the  faithful  discharge  of  his  duties,  and  said  super- 
intendent or  engineer  or  both  if  in  default,  shall  be  liable  to  the  township 
or  townships  constructing  such  road  or  roads  on  such  bond  or  bonds  at  the 
suit  of  any  taxpayer  interested  in  such  road  or  roads  for  failure  to  cause 
said  road  or  roads  to  be  built  and  constructed  according  to  the  plans,  pro- 
file and  specifications  under  which  the  contract  to  construct  the  same  was 
let. 

BECOBD — COUNTY  AUDITOB. 

Sec.  80.  The  county  auditor  shall  ma  lie  a  complete  record  of  all'  pro- 
ceedings in  malting  such  improvements. 

LIMIT  AS   TO   BONDS. 

Sec.  81.  It  shall  be  unlawful  for  any  board  of  county  commissioners 
to  issue  bonds,  or  any  other  evidence  of  indebtedness  payable  by  taxation, 
for  the  construction  of  free  gravel  or  macadamized  roads,  when  the  total 
issue  for  that  purpose,  including  bonds  already  issued  and  to  be  issued,  is 
in  excess  of  four  (4)  per  centum  of  the  total  assessed  taxable  valuation  of 
the  property  of  the  township  or  townships  wherein  such  roads  are  located 
or  to  be  located,  and  all  bonds  or  obligations  Issued  in  violation  of  this 
act  shall  be  void. 

COMPLETION — REPORT — FINDING APPEAL. 

Sec.  82.  Whenever  any  superintendent  and  the  engineer  of  any  road 
or  roads  constructed  under  the  provisions  of  this  act,  believes  that  the 
i*oad  or  any  part  thereof,  less  than  the  whole  of  such  improvement  is  com- 
pleted, as  required  and  according  to  the  plans,  plats,  profiles  and  contract, 
under  which  the  improvement  was  let,  then  such  superintendent  and  engi- 
neer shall  each  file  their  sworn  statements  with  the  auditor  of  the  county, 
which  sworn  statements  shall  state  that  such  road  or  roads,  or  part 
thereof,  has  been  completed  according  to  the  plans,  plats,  profiles  and  con- 
tract, under  which  said  improvement  was  let,  and  that  the  quantity  and 
quality  of  material  used  in  making  said  improvement  was  the  kind  of 
material,  and  that  the  quantity  was  used  as  required  in  the  contract,  the 
board  of  county  commissioners  shall  not  act  on  such  proof  of  the  comple- 
tion of  such  road  or  roads  or  part  thereof,  until  the  said  sworn  statements 
have  been  filed  with  the  auditor  at  least  ten  days  before  the  first  day  of 
any  regular  term  of  said  board,  and  if,  within  said  ten  days,  any  taxpayer 
interested  in  such  improvement  shall  file  his  sworn  statement  with  the 
auditor  that  such  road  or  roads  or  part  thereof  has  not  been  completed 
according  to  the  plans,  plats,  profiles,  and  contract  under  which  such  im- 
provement was  let,  and  states  specifically  in  what  particular  the  same  has 
not  been  completed,  then,  in  such  case,  the  lK)ard  of  county  commissioners 
shall  set  a  day  for  hearing  such  issue  and  hear  other  proof  on  such  matter, 
and  may  cause  witnesses  to  be  subpoenaed,  and  hear  sworn  evidence  in 
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the  same  manner  as  other  issues  are  heard  before  the  board  of  commis- 
sioners. And  if  the  board  of  county  commissioners  find  that  such  road  or 
roads  or  part  thereof,  has  been  completed  according  to  the  plans,  plats, 
profile,  and  contract  under  which  such  improvement  was  let,  then  such 
board  of  commissioners  shall  accept  and  receive  such  road  or  roads  or  part 
thereof,  but  if  the  board  of  county  commissioners  find  that  such  road  or 
roads  or  part  thereof  has  not  l}ecn  so  completed,  then  such  board  shall 
refuse  to  accept  the  same  and  require  the  contractor  to  complete  the  same 
according  to  the  plans,  plat,  profiles  and  contract:  Be  it  further  provided. 
That  if  the  board  of  commissioners  find  that  such  road  or  roads  or  part 
thereof  has  been  completed  according  to  contract,  then  in  such  case  the 
taxpayer  who  filed  his  affidavit  and  formed  said  issue  shall  pay  all  costs, 
made  in  any  such  hearing,  and  a  Judgment  shall  be  rendered  against  him 
for  the  same;  but  if  they  find  that  the  road  or  roads  or  part  thereof  has 
not  been  completed  according  to  contract,  then  the  costs  made  in  such 
hearing  shall  be  paid  by  and  judgment  rendered  against  the  contractor  for 
the  same:  Provided  further,  That  such  taxpayer  or  contractor  may  appeal 
from  such  decision  and  finding  of  the  board  of  commissioners  to  the  cir- 
cuit court  of  the  county  at  any  time  within  thirty  days  from  such  decision, 
upon  filing  a  bond  to  the  approval  of  the  auditor  of  the  county,  condi- 
tioned for  tbe  payment  of  all  costs  in  the  cause  that  may  be  adjudged  in 
the  circuit  court  against  the  person  taking  such  appeal,  such  i)roceedlngs 
to  be  tried  de  novo  in  the  circuit  court. 


ADDITIONAL   BONDS. 

Sec.  83.  Whenever  in  any  proceedings  heretofore  had  under  the  pro- 
visions of  an  act  of  the  general  assembly  of  the  State  of  Indiana  entitled 
"An  act  concerning  the  location  and  construction  of  free  gravel,  stone  or 
macadamized  roads,  providing  for  raising  funds  to  pay  for  the  same  and 
for  their  maintenance,  and  providing  for  the  reiKjal  of  other  acts  touching 
the  same  sul)ject-matter,  and  declaring  an  emergency,"  approved  March 
11,  1901,  or  under  said  act  and  acts  amendatory  thereof  or  sui)plemental 
thereto,  the  board  of  commissioners  of  any  county  shall  have  erroneously 
let  a  contract  for  the  construction  or  improvement  of  any  free  gravel, 
stone  or  macadamized  road  or  roads,  in  any  township,  at  a  contract  price, 
within  the  estimates  made  l)y  the  viewers,  but  in  a  sum  so  large  as  not 
to  leave  sufficient  of  the  funds  realizod  from  the  sale  of  boiyls  in  the 
same  proceedings  to  pay  the  sum  named  in  said  contract  and  also  the 
other  exi>enses  incurred  in  su<'h  proceedin?:^,  such  board  of  commissioners, 
for  the  puiT)oso  of  raising  money  to  meet  such  deticiency,  shall  issue  and 
sell  additional  bonds  of  the  county  in  an  aggregate  sum  equal  to  such 
deficiency,  but  in  no  event  in  excess  of  five  per  centum  of  the  original 
estimates  in  said  i)roce<'dinjrs,  payable  within  five  years,  in  the  same  man- 
ner, with  Interest  at  the  same  rate  and  out  of  funds  raised  by  the  same 
process,  as  in  the  case  of  other  Ijonds  issued  in  the  same  proceedings. 


86— Geology. 
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PUBCHASE  OF  TOLL  ROADS — PETITION — ^APPBAISEMENT — PAYMENT. 

Sec.  84.  The  board  of  commissioners  of  any  county  in  this  State, 
when  petitioned  so  to  do  by  one  hundred  freeholders  of  the  county,  may 
purchase  any  or  all  plank,  gravel,  macadamized  and  other  toll  roads  In 
such  county  held  or  owned  by  any  person,  persons  or  corporation,  and  may 
pay  for  the  same  as  hereinafter  provided.  Upon  the  filing  of  such  peti- 
tion, such  board  shall  make  an  order  directing  that  the  road  or  roads 
named  in  such  petition  shall  be  appraised,  and  for  that  purpose  shall 
appoint  one  appraiser,  and  request  the  judge  of  the  circuit  court  of  such 
county  to  appoint  another,  and  the  person,  persons,  company  or  corpora- 
tion owning  such  road  or  roads,  a  third;  whose  duty  it  shall  be  to  appraise 
such  road,  or  roads,  as  hereinafter  provided,  and  report  such  appraisement 
to  such  board  of  commissioners:  Provided,  however,  That  where  such 
petition  asks  for  the  purchase  of  more  than  one  road,  the  person,  persons, 
company  or  corporation  owning  each  road  shall  have  the  right  to  select 
one  appraiser,  who,  with  those  selected  by  such  board  and  judge,  shall 
appraise  the  road  owned  by  the  person,  persons  or  corporation  appointing 
him.  Such  appraisers,  in  making  an  appraisement  of  any  such  road  shall 
value  it  at  its  fair  cash  value,  taking  into  consideration  the  manner  of  its 
construction,  its  condition  as  to  repair  and  its  net  annual  income,  to  be 
determined  by  the  average  amount  thereof,  for  the  five  years  next  pre- 
ceding such  appraisement,  as  sliown  upon  the  books  of  such  company, 
which  average  income  they  shall  also  report.  After  the  return  of  such 
appraisement,  which  shall  be  filed  with  the  county  auditor,  such  auditor 
shall  convene  such  board  in  special  session,  if  it  is  not  at  the  time  in 
session,  and  shall  notify  the  president  of  the  company  or  the  ix?rson  or 
persons  owning  the  road  of  the  time  of  sucli  meeting,  and  if  such  board 
and  such  owner  or  owners  can  agree  upon  terms,  such  board  shall  make 
an  order  upon  its  records  for  the  purchase  of  such  road  or  roads,  setting 
forth  the  price  and  manner  of  payment:  which  price  shall  in  no  case 
exceed  the  appraised  value  thereof.  Whenever  an  agreement  to  purchase 
any  such  toll  road  has  been  enteret!  into  as  herein  provided,  the  purchase 
money  may  be  paid,  in  whole  or  in  part,  out  of  the  general  funds  in  the 
county  treasury  appropriated  therefor,  and  if  the  funds  in  the  treasury 
that  can  be  used  for  such  puri>ose  are  not  sufficient,  the  bonds  of  the 
county  may  he  Issued  therefor  in  the  usual  form,  bearing  not  to  exceed 
six  per  ceiit.  interest  to  an  amount  sufllcient  to  perfect  such  purpose,  and 
falling  dne  at  such  times  as  shall  be  determined,  not  exceeding  ten  years; 
and  the  county  treasurer  shall  sell  [such]  l)onds.  in  the  same  manner  as 
other  county  bonds  are  sold,  to  procure  the  amount  required,  or  may 
deliver  the  same  to  the  vendor  of  such  road  in  payment  thereof:  Pro- 
vided, however,  That  no  money  shall  be  paid,  or  bonds  delivered  to  such 
vendor  until  a  conveyance  has  been  made  of  such  toll  road,  including  its 
franchises,  to  such  county.  And  when  so  conveyed,  such  road  shall 
thenceforth  be  free,  and  shall  be  kept  In  repair,  as  provided  by  law  for 
the  repair  of  other  roads. 
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BOARD   OF   DIRECTORS COUNTY   COMMISSIONERS — ^DISTRICTS. 

Sec.  85.  By  virtue  of  their  ottico,  the  commissioners  of  each  county 
in  this  State  are  hereby  constituted  a  board  of  directors  for  all  free  gravel, 
macadam  and  turnpike  roads  in  such  county,  under  whose  management 
and  c»outrol  all  such  roads  are  hereby  exclusively  placed.  Such  board  shall 
purchase  all  material  necessaiy  to  keep  such  roads  in  repair;  such  mate- 
rial to  be  purchased  in  accordance  with  the  provisions  of  law  relating  to 
the  purchase  of  supplies  by  boards  of  commissioners.  The  county  auditor 
shall  be  clerk  of  such  board  and  keep  its  records  in  a  book  provided  for 
that  purpose.  It  shall  be  the  duty  of  such  board  of  director  to  divide  the 
free  gi'avel,  macadam  and  turnpike  roads  of  such  county  into  three  dis- 
tricts, each  district  to  contain  as  nearly  as  practicable  the  same  numlver 
of  miles  of  such  roads.  Such  directors  shall  by  agreement  assign  one  of 
their  number  to  each  of  such  districts,  and  such  director  shall  have  entire 
charge  of  the  district  so  assigned  him.  Such  director  shall  employ  all 
labor  and  make  all  contracts  necessary  to  keep  the  district  under  his  con- 
trol in  repair,  and  also  make  such  improvements  in  such  roads,  and  make 
such  contracts  therefor  as  the  board  of  directors  may  authorijie.  lie  shali 
oversee  and  superintend  the  lalK)r  employed  and  sch)  tliat  faithful  work  is 
done. 

SUrElilNTENDENTS — BONDS. 

Sec.  8(j.  Such  board  of  dire<-turs  may  divide  the  free  turnpikes  in 
each  of  such  districts,  so  as  to  appoint  superintendents  therein  on  tin* 
basis  of  one  superintendent  for  not  less  than  t(Mi.  nor  more  than  lifteen 
miles  of  free  gravel  road  therein:  Provided.  That  where  any  district 
may  contain,  in  the  aggregate,  less  than  ten  miles  of  free  gravel  road  the 
board  may,  in  its  discretion,  appoint  one  superintendent  tiiereof;  such 
superintendents  so  appi>int(?d  sliall  execute  a  Ijond  to  the  State  of  Indiana 
for  the  use  of  the  board  of  cMmiinissioners  of  sucli  county  in  any  sum  not 
less  than  tive  hundred  dollars,  nor  more  ilian  one  tliousand  dollars,  for  the 
faithful  perfornianee  of  tlieir  duties  as  su«-li  superintendents;  sucli  l)onds 
to  be  approved  and  tlie  amount  tliere<»f  fixed  by  sueli  commissioners. 


DTTIKS    ol-    S[:rEl?lNTi:\I)i:\TS-     I' AY. 

Sec.  87.  KaeU  superint«'nd«  nt,  uiMJer  oitler  of  tlu»  <lireetor  in  cliarge 
of  his  district,  shall  have  ehariri'  of  tlie  r4*pairs  on  liis  division  of  roads, 
and  shali  under  sneh  order  liave  the  employment  of  l:ibor  to  keep  such 
roads  in  repair;  and  lie  slmll  aNo  nvrrsn'  an<l  superintend  all  labor  em- 
ployed and  material  used  an<l  see  tli.il  proinT  inalerlal  is  furnished  and 
that  faithful  work  is  done.  II(»  shall  lile  nee(»ss:iry  :iMi<lavits  against 
X>ersons  violating  ilie  laws  against  lnM\y  haulinir  on  liigliw.ays  and  see  to 
the  enforcement  of  all  laws  ifl.-iiini,'  to  the  euMinir  of  weeds  along  sneh 
highways.  Kach  (»f  sn<'h  snperiiiiendents  ^h;il!  i"ecei\-e  as  coinptMisation 
for  his  .S(»rvices  not  to  (>xeee<l  tAVJ-nty-two  an<l  one-half  «*ents  per  hour  for 
his  work  done  in  ]»erson.  and  if  he  drives  or  uses  his  own  team,  with 
wagon  or  other  implements,  he  shall  receive  not  to  exceed  thirty  cents 
per  hour,  but  any  such  sui>erinteudent  shall  not  use  more  than  one  team 
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of  his  own.  Such  boards  of  directors  are  authorized  to  adopt  rules  and 
regulations  concerning  the  work  on  gravel  and  macadamized  roads  and 
turnpikes  in  their  respective  counties,  not  conflicting  with  any  provisions 
herein,  and  all  superintendents  and  men  employed  shall  be  governed 
thereby  in  all  gravel  road  and  turnpike  work. 

PBEFEBENCS  TO  LABOREBS — ^PAY — ^PUBOHASS  OF  MATEBIALS. 

Sec.  88.  Such  directors  or  superintendents  in  employing  labor  on 
roads  shall  give  preference,  when  the  same  is  equal  in  character  and  price 
with  that  to  be  had  elsewhere,  to  the  land-owners  and  laoorers  along  the 
line  of  such  road;  and  such  directors  or  superintendents  shall  each  keep  a 
complete  and  itemized  time-book  showing  each  laborer  employed  and  all 
material  purchased  and  placed  on  his  said  roads;  which  said  time-book 
shall  be  produced  to  the  board  of  directors  for  its  inspection  and  that  of 
the  general  public,  when  any  such  director  or  superintendent  makes  his 
re*H>rt  to  such  board;  which  said  report  shall  be  made  in  writing,  quarterly, 
on  the  last  day  of  the  month  of  March,  June,  September  and  December  of 
each  year,  and  shall  show  the  time  and  rate  of  compensation  of  each  la- 
borer, the  dates  thereof  and  the  amount  of  any  and  all  material  and  the 
purchase  price  of  the  same,  placed  on  his  said  roads  and  when  and  where 
placed  for  the  preceding  quarter,  and  shall  also  show  all  sums  paid  on 
contracts,  which  contracts  shall  be  filed  with  such  report.  Such  report 
must  be  signed  and  sworn  to;  and,  when  filed,  shall  be  preserved  by  the 
auditor,  and  be  open  to  Inspection  by  the  general  public  at  all  times. 
Each  of  such  commissioners  shall  receive  for  his  annual  services  as  such 
grravel  road  director,  ten  cents  for  each  mile  of  gravel  road  or  turnpike 
road  in  his  county,  which  compensation  shall  be  paid  quarterly.  All  such 
fees  are  to  be  paid  out  of  the  free  gravel  road  repair  fund. 

MATERIALS   FOR   REPAIRS — SUPERINTENDENT. 

Sec  89.  Wlien  the  director  or  superintendent  of  any  free  gravel  road 
or  turnpike  shall  file  his  verified  petition  before  the  board  of  commis- 
sioners of  his  county  at  any  regular  session  thereof,  setting  forth  tliat  in 
his  opinion  the  interests  of  any  such  free  gravel  roads  or  turapikes  re- 
quire an  entry  upon  any  land  in  such  county  to  make  drains  or  procure 
gravel,  stone,  timber  or  any  other  material  necessaiy  for  the  repair  of 
such  free  gravel  road  or  tm-npike  and  giving  a  description  of  the  land  to 
be  entered  uix)n,  togetlier  with  the  name  of  the  owner,  and  the  probable 
amount  of  drainage  or  material  required,  together  with  the  probable  cost 
of  the  same;  such  board  after  having  satisfactory  proof  that  due  notice, 
in  writing,  of  tlie  presenting  of  such  petition  has  been  served  upon  such 
land  owner  or  the  occupant  of  such  land  for  at  least  ten  days  before  the 
presenting  of  sncli  petition,  shall  tliereupon  appoint  three  disinterested 
freeholders  of  the  county,  who.  after  being  duly  sworn,  shall  proceed  upon 
such  land  and  hear  evidence  and  view  the  premises,  and  make  written 
report,  under  oath,  to  such  board  at  its  next  regular  session,  showing  the 
amount  of  damages  such  land  owner  wiji  sustain  by  reason  of  tlie  appro- 
priation of  such  drainage  or  materials  for  such  purpose;  and  thereupon 
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8uch  board  shall  allow  such  amount  specified  by  such  viewers'  report  and 
cause  the  auditor  to  issue  his  warrant  for  such  sum  to  such  land  owner; 
and  Buch  board  shall  also  cause  the  auditor  to  issue  his  warrant  for  the 
reasonable  charge  of  such  viewers  in  doing  such  work,  which  damages 
and  expenses  shall  be  paid  by  such  county  out  of  the  gravel  road  repair 
fnnd,  and  thereupon  such  director  or  superintendent  shall  have  the  right 
to  immediate  entry  upon  such  land  to  make  such  drainage  and  take  and 
use  such  materials  for  such  puriwse.  Such  land  owner  if  he  deem  such 
amount  so  allowed  inadequate  for  the  payment  of  his  said  damages,  shall 
have  the  right  of  an  appeal  to  the  circuit  court  from  such  order  allowing 
and  assessing  such  damages,  in  like  manner  as  other  appeals  are  now 
allowed  to  be  taken  from  the  board  of  commissioners  to  the  circuit  court. 


GRAVEL  ROAD  FUND — TAX  LEVY — COMPENSATIONS. 

Sec.  90.  In  any  county  in  which  free  gravel,  macadamized  or  turn- 
pike roads  are  maintained  under  the  commissioners  of  such  county,  acting 
as  a  board  of  directors  of  such  road,  as  provided  in  the  last  preceding  five 
sections,  the  said  board  of  commissioners  shall  annually  levy  upon  all 
taxable  property  of  such  county  such  sum  as  such  commissioners  shall 
deem  necessary  for  tlie  repairs  of  such  roads,  not  to  exceed  one  cent  upon 
each  one  hundred  dollars  of  such  taxable  property  for  every  tvn  miles 
of  free  gravel,  macadamized  or  turnpike  roads  completed  in  such  county, 
the  proceeds  of  such  levy  to  constitute  a  gravel  road  fund  in  the  county 
treasury  to  be  paid  out  only  upon  the  order  of  the  county  auditor  issued 
upon  the  certificate  of  tlie  board  of  directors  of  such  gravel,  macadamized 
and  turnpike  roads.  The  compensation  of  such  gravel  road  directors  for 
their  services  as  sucli  sliall  be  three  dollars  per  day  for  the  time  actually 
served,  which  sliall  be  in  addition  to  the  ten  cents  per  mile  hereinlxjfore 
provided  for.  Tlie  compensation  of  each  superintendent,  or  director  acting 
as  such,  shall  be  subject  to  the  atrreemont  of  the  board  of  dii^ectors,  not 
to  exceed  two  dollars  per  day.  All  such  compensation  is  to  be  paid  out 
of  the  gravel  road  fund. 


UKPAIK  OF  HIGHWAYS. 

Sl'I'KRVlSt)liS — T.LKCTIOS — PAY — DISTRICTS. 

Sec.  91.  The  qiialifitKl  voters  in  each  road  district  of  the  several 
townships  of  the  sovoral  counties  in  the  State  shall,  on  the  second  Satur- 
day after  the  first  Monday  in  DecoiiilxM*.  I'.^V),  and  every  two  years  there- 
after, elect  a  .siijiorvisor  who  sliall  hold  his  ofiice  for  the  term  of  two 
years  and  until  his  successor  is  electe<l  and  qualified.  Uoad  districts  shall 
not  be  held  to  include  any  part  or  parts  of  cities  or  incor])orated  towns 
that  may  be  in  the  township  in  which  such  road  districts  are  located. 
Each  supervisor  shall  receive  tlie  sum  of  one  dollar  and  fifty  cents  per 
day  for  his  services  actually  performed,  not  exceeding  forty  days  in  any 
one  year  to  b(^  paid  out  of  the  township  treasury,  but  before  receiving 
the  rame  he  shall  file  his  sworn  statement  with  the  trustee  of  the  town- 
ship, which  statement  shall  specify  the  days  on  which  such  services  were 
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performed:  Provided,  Such  supervisor  shall  not  be  entitled  to  charge  or 
receive  any  compensation  whatever  for  a  number  of  days  equal  to  the 
number  required  of  other  persons  of  his  road  district  liable  to  work  on 
highways.  Upon  the  talking  effect  of  this  act,  if  deemed  necessary  by  any 
trustee  of  any  township,  such  tmstee  shall  divide  his  township  into  not 
more  than  four  nor  less  than  two  road  districts  as  nearly  equal  in  num- 
ber of  miles  of  road  as  practicable  and  appoint  supervisors  therefor,  to 
hold  their  offices  until  their  successors  are  elected  and  qualified,  and  if 
any  additional  road  districts  shall  be  created  he  shall  appoint  supei*visors 
thereof  to  hold  their  offices  until  their  successors  shall  be  elected  and 
qualified  as  herein  provided;  and  whenever  such  trustee  shall  deem  it 
necessaiy  he  may  n^ake  any  change  in  such  road  districts  that  may  sub- 
serve public  interests;  Provided,  That  any  change  of  the  existing  bound- 
aries of  road  districts  shall  not  he  made  except  upon  petition  of  six  free- 
holders living  in  the  immediate  vicinity  of  the  change  proposed  to  be 
made.  On  dividing  his  township  into  road  districts,  or  where  any  change 
is  made  therein,  such  trustee  shall  record  a  plat  thereof  In  the  highway 
record  of  his  township,  which  shall  show  the  roads  and  parts  of  roads 
belonging  to  each  road  district.  Each  supervisor  shall  at  the  time  of  his 
election  or  appointment  be  a  qualified  voter  of  the  road  district  for  which 
he  is  elected  or  appointed. 

NOTICE  OF  ELECTION — HOW  CONDUCTED. 

Sec.  92.  The  township  trustee  of  each  township  shall  on  or  before 
the  first  Monday  in  Deceml>er,  lOOo,  and  every  two  years  thereafter,  post 
up  or  cause  to  be  posted,  in  at  least  two  public  places  in  each  road  district 
of  his  township,  written  or  printed  notices  of  an  election  of  supervisor  of 
such  road  district,  giving  tlierein  the  place,  day  and  hour  at  which  such 
election  is  to  be  hold.  The  day  and  hour  of  such  election  shall  be  the  same 
in  each  road  district  of  tlie  townsliip.  The  place  of  such  election  shall,  if 
practicable,  be  a  schoolhouse,  locate<l  in  the  road  district.  Tlie  township 
trustee  shall  act  as  inspector  of  the  election  in  the  road  district  in  or  near- 
est to  which  he  resides,  and  shall  name  from  among  the  qualified  votei*s 
present  two  clerks,  who  shall,  if  possible,  not  both  be  of  the  same  political 
party.  Such  clerks,  with  tlie  trustee,  shall  form  an  election  board  to  judge 
of  the  qualifications  of  voters,  and  shall  collect  or  riK*eive  and  shall  count 
the  ballots  cast.  If  one  or  more  members  of  the  election  board,  or  one 
or  more  freeholders  among  the  qualified  voters  present  shall  challenge 
any  one  offering  to  vote,  and  declare  under  oath  that  such  an  one  is  not 
entitled  to  vote,  giving  reasons  for  such  declaration,  then,  after  the  one 
offering  to  vote  and  challenged  as  aforesaid  shall  have  bcM'n  given  an 
opportunity  to  reply  and  to  declare  under  oath  his  qualifications,  if  such 
one  or  more  members  of  such  election  board  or  sucli  one  or  more  free- 
holders among  the  qualified  voters  present  i>ersist  in  their  challenge  and 
de<'larations,  the  one  thus  challenged  ^^^hall  not  be  allowed  to  vote  unless 
a  freeholder  among  the  qualitied  voters  present  shall  declare  under  oath 
that  such  challenged  voter  is  entitled  to  vote  in  that  road  district  at  that 
election.  For  the  (^lection  of  sui)ervisor  in  each  road  district  of  his  town- 
ship, other  than  the  one  In  or  nearest  to  which  he  resides,  the  trusteg 
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sliall  name  slu  inspector  of  election,  and  sucli  inspector  shall  name  two 
derks,  of  different  political  parties,  if  possible,  from  among  the  qualified 
▼oters  present.  Such  inspector  shall  be  a  freeholder  in  the  road  district  in 
which  the  election  is  held.  The  inspector  and  the  two  clerks  shall  constitute 
an  election  board  to  judge,  as  heretofore  provided,  of  the  qualifications  of 
voters,  and  to  receive  or  collect  and  to  count  the  ballots  cast.  Such  in- 
jector or  trustee  sliall  be  authorized  to  administer  all  necessary  oaths  in 
relation  to  such  election.  The  inspector  and  clerks  provided  for  in  this  act 
shall  serve  without  pay,  but  the  township  trustee  sliall  l)e  entitled  to  his 
regular  pay  for  one  day  for  the  day  on  which  tlie  notices  aforesaid  are 
posted  up  and  for  one  day  for  the  day  on  wliich  he  tiles  reports  of  election 
of  supervisors  with  the  auditor  of  the  county.  The  trustee  shall  provide 
paper  for  ballots  and  for  the  clerks  in  their  count  of  sucli  ballots.  The 
trustee  or  inspector  shall  be  present  promptly  at  the  place  and  hour 
named  in  the  notice  of  election,  and  if  the  said  tinistee  or  inspector  shall 
not  appear  witliin  fifteen  minutes  after  the  time  set.  then  the  qualified 
voters  present  shall  select  a  freeholder  from  their  number  as  inspector. 
The  polls  shall  close  two  hours  after  the  trustee  or  inspector  shall  hJive 
announced  that  the  polls  are  oi^en,  if  all  voters  present  have  voted,  or  have 
been  given  an  opiwrtunity  to  vote,  provided  that  tlie  election  board  may 
close  the  polls  sooner  if  all  voters  present  have  voted  or  have  been  given 
an  opportunity  to  vote,  and  no  vote  lias  been  cast  for  ten  minutes.  Im- 
mediately upon  the  announcement  that  tlie  polls  are  closed,  the  election 
board  shall  proceed  to  count  the  ballots,  and  during  the  count  all  voters 
shall  be  excluded  from  the  room  in  which  the  count  is  made,  excepting 
only  the  election  board  and  two  watchers,  who  may  be  named,  one  by 
each  of  the  clerks.  The  person  receiving  the  highest  number  of  votes 
cast  shall  be  deemed  to  l^e  elected.  Only  those  ballots  shall  be  counted 
which  contain  the  name  of  but  one  person,  and  mistakes  in  spelling  or  in 
Initials  shall  not  prevent  tlie  ballot  from  iK'ing  countiMl  where  the  intent 
of  the  voter  is  evident;  all  counted  or  uncounted  ballots  shall  be  preserved 
under  seal  by  the  trustee  until  June  following  the  day  of  election.  Ballots 
may  be  either  written  or  printed.  When  the  count  is  completed  the 
trustee  or  insiiector  shall  at  once  announct;  the  result  and  the  trustee  shall 
issue  a  certificate  to  the  pei*son  so  elected.  The  inspector  of  each  district 
other  than  that  of  whlcli  the  township  truste(»  is  inspector  shall  file  with 
such  trustee  tin?  ix'port  of  election  in  his  district,  together  with  all  papers 
and  ballots.  The  trustee  shall  within  tliree  days  lile  with  the  auditor  of 
sudb  county  a  report  of  all  elections  of  snix'rvisors  held  in  such  trustee's 
township,  which  report  shall  l»e  certified  to,  in  tlie  r-ase  of  eaeli  road  dis- 
trict, by  the  iiienil)ors  of  tin-  ele<.-iioii  ])oanl  in  such  district. 


VA(  ANCIKS     -now    FILLKIJ     -KX  KMI'TlnN. 

Sec.  'J.J.  When  there  sliall  Ix*  a  failure  to  elect  a  supervisor  for  any 
district,  and  also  in  caso  a  vacain-y  shall  occur  in  sucli  office  for  any 
cause,  the  trustee  of  the*  township  in  whicli  such  district  is  situat(»d,  as 
soon  as  he  is  informed  of  mich  failure  or  vacancy,  shall  appoint  a  super- 
visor who  shall  hold  his  office  until  the  next  biennial  election;  and  when 
an  appointment  of  supervisor  is  made  by  such  trustee  he  shall  make  out 
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a  certificate  of  such  appointment  and  deliver  the  same,  within  three  days 
after  such  appointment,  to  the  person  so  appointed.  Any  person  may  be 
exempt  from  serving  as  such  supervisor  by  paying  into  the  township 
treasury  the  sum  of  six  dollars,  and  in  such  case,  the  vacancy  shall  be 
filled  as  hereinbefore  provided;  but  no  person  shall  be  compelled  to  serve 
of tener  than  one  term  in  six  years. 

OATH  AND  BOND — DUTIES — VACANCY. 

Sec.  94.  Such  supervisor  shall  take  an  oath,  before  entering  upon  the 
discharge  of  his  duties,  for  the  faithful  performance  thereof,  and  give  a 
bond  with  surety,  to  be  approved  by  the  township  trustee  and  conditioned 
for  the  faithful  discharge  of  his  duties,  in  a  sum  not  less  than  two  hun- 
dred dollars,  which  bond  shall  be  deposited  with  the  township  trustee. 
He  shall  carry  into  effect  all  orders  of  the  trustee  of  the  township  in 
which  the  roads  district  is  situated,  touching  the  highways  and  bridges 
therein,  and  keep  the  same  in  good  repair.  He  shall  also  call  out  all 
persons  in  such  district  liable  to  work  on  highways  therein,  superintend 
the  labor  thereon,  see  that  the  same  Is  faithfully  performed  and  report 
to  the  trustee  all  fines  and  commutation  moneys  due  such  district  and  the 
same  shall  be  collected  by  such  trustee:  Provided,  That  if  any  person 
elected  or  appointed  supervisor  shall  be  unable  to  give  such  bond,  such 
inability  shall  be  a  defense  to  the  collection  of  the  forfeiture  provided  for 
in  the  preceding  section,  and  the  township  trustee  shall  appoint  some  one 
else  as  supervisor. 

WHO   REQUIRED   TO   WORK — TIME. 

Sec.  95.  Such  supervisor  shall  call  out  all  able-bodied  male  persons, 
except  insane,  idiotic,  deaf  and  dumb,  and  blind  persons,  who  are  resi- 
dents of  such  district  and  are  over  the  age  of  twenty-one  years,  and  under 
fifty  years  of  age,  and  not  exempt  from  such  labor,  during  not  less  than 
two  nor  more  than  four  days  of  each  year,  between  the  first  day  of  May 
and  the  first  day  of  December  of  each  year.  The  supervisor  shall  require 
such  persons  to  work  on  the  highways  of  such  district  eight  hours  each 
day,  and  to  furnish  in  such  labor  any  tool  that  the  sui>ervisor  may  direct, 
if  the  demand  therefor  be  a  reasonable  one.  Any  person  able  to  perform 
an  ordinary  day's  labor  shall  be  deemed  able-bodied,  within  the  meaning 
of  this  act,  although  the  person  may  be  in  some  respects  disabled:  Pro- 
vided, That  no  person  who  served  in  the  army  or  navy  of  the  United 
States  during  the  war  for  the  Union  or  the  war  with  Spain  or  in  the 
Philippine  Islands,  and  who  was  honorably  discharged  therefrom,  shall 
be  required  to  labor  on  the  public  highways. 

TEAMS — CREDITS. 

Sec.  OG.  Such  supervisor  may  require  any  person  liable  to  work  on 
such  highways  who  is  the  owner  of  an  ox,  mule  or  horse  team,  road 
scraper,  road  scoop,  cart  or  wagon  to  furnish  the  same,  and  a  driver,  in 
such  labor  on  such  highways,  and  such  person-  shall  receive  credit  for  two 
days*  labor  for  each  day's  service  by  such  driver  and  team,  and  shall  be 
given  a  receipt  by  such  supervisor  accordingly. 
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FALSE  CREDITS — ^PENALTY. 

Sec.  97.  Any  road  supervisor  who  shall  issue  and  deliver  to  any 
person  his  receipt,  giving  credit  for  worlc  done  on  highways  in  his  district, 
when  such  person  to  whom,  or  for  whom  such  receipt  is  Issued,  has  not 
actually  worlsed  or  caused  woriL  to  be  done  for  the  full  time  that  such 
receipt  gives  credit  for  at  the  rate  of  eight  hours  for  one  day's  work  or  has 
not  paid  the  commutation  money  as  provided  by  law,  shall  be  deemed 
guilty  of  a  misdemeanor,  and.  on  conviction,  shall  be  fined  not  less  than 
ten  dollars  nor  more  than  fifty  dollars  for  every  such  receipt  so  issued. 


NOTICE  OF  WORK. 

Sec.  98.  Such  supervisor  shall  notify  each  person  in  his  road  district 
liable  to  work  on  the  highways  thereof  of  the  time  and  place  of  working 
on  such  highways,  at  least  three  days  prior  to  the  time  designated  for 
ftuch  work.  Such  notice  may  be  verbal  or  written,  and  if  written  shall  be 
left  at  the  residence  of  the  person  so  notified. 


EXEMPTION   FROM   LABOR. 

Sec.  99.  On  application  to  the  township  trustee  any  person  liable  to 
work  on  the  highways  may  be  exempt  therefrom  if  it  be  shown  that  he  is 
unable  from  bodily  infirmities  to  work  thereon  and  that  he  is  too  poor  to 
pay  the  commutation  therefor;  also  any  pei*son  who  is  a  bona  fide  member 
of  a  legally  organized  fire  company,  located  in  any  city  or  town  in  this 
State.  And  in  such  cases  the  township  trustee  shall  execute  to  such  per- 
son a  certificate,  wliich  shall,  on  being  presented  to  the  supervisor,  entitle 
him  to  such  exemption. 


COMMUTATION   MONEY — USE. 

Sec.  100.  Any  person  liable  to  work  on  the  highways  may  be  exempt 
therefrom  by  paying  to  the  supervisor  of  his  road  district  one  dollar  and 
fifty  cents  for  each  day  he  is  liable  to  work  thereon,  and  in  that  case  he 
shall  receive  a  receipt  therefor  from  the  supervisor.  Such  supervisor  shall 
be  authorized  to  employ  some  person  or  persons  to  work  out  such  money, 
at  the  rate  of  one  dollar  and  fifty  cents  per  day,  on  the  roads  of  his  dis- 
trict; or,  failing  so  to  do,  he  shall  pay  over  all  such  money  into  the  town- 
Ship  treasury,  for  the  benellt  of  the  road  district. 


FAILURE   TO   WORK — PENALTY. 

Sec  101.  E^'er>'  supervisor,  within  ten  days  after  warning  out  the 
hands  liable  to  work  in  his  district,  shall  notify  the  trustee,  who  shall 
bring  suit  before  any  Justice  of  the  peace  of  the  township  in  which  such 
district  is  situated,  and  in  the  name  of  such  township,  agsiinst  such  per- 
sons as  fail  to  work  or  pay  over  the  commutation  money  therefor;  and  in 
such  suit  it  shall  be  necessary  to  file  only  an  account  stating  the  number 
of  days  which  each  of  such  persons  so  failed  to  work  or  pay  for,  and 
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charging  one  dollar  and  fifty  cents  per  day  each  therefor;  and  in  case  of  a 
recovery  against  any  such  defendant,  the  judgment  shall  be  rendered  for 
one  dollar  and  fifty  cents  for  every  day  the  defendant  so  failed,  and  costs 
of  suit,  and  no  stay  of  execution  or  benefit  of  exemption,  valuation  or  ap- 
praisement laws  shall  be  allowed  on  such  judgment.  In  case  any  such 
trustee  shall  fail  to  bring  suit,  after  liaving  been  so  notified  by  such  super- 
visor, he  shall  forfeit  and  pay  the  sum  of  ten  dollars,  to  be  recovered  in 
an  action  brought  by  the  prosecuting  attorney,  before  any  justice  of 
the  peace  of  the  township,  in  the  name  thereof;  and  all  money  so  recov- 
ered under  the  provisions  of  this  section  shall  be  received  and  expended 
under  the  direction  of  the  township  trustee  by  the  proper  supervisor  in 
the  improvement  of  the  highways  of  his  district:  Provided,  That  any 
such  trustee  shall  not  be  required  to  bring  suit  against  any  person  from 
whom  there  is  no  probability  of  collecting,  or  who,  at  the  time  of  working, 
shall  be  sick  or  otherwise  unable  to  labor.  If  such  person  so  temporarily 
sick  or  disabled  be  liable  to  pay  commutation,  he  shall  so  pay,  or  the 
trustee  shall  sue  therefor  witliin  sixty  days.  No  person  able  to  pay  com- 
mutation shall  be  exempt  on  account  of  bodily  disability. 

SUBSTITUTES. 

Sec.  102.  Any  person  liable  to  perform  labor  on  the  public  highways, 
when  notified  for  such  purpose,  may  appear  in  person  or  by  an  able-bodied 
substitute,  and  the  person  or  substitute  so  appearing  shall  actually  work 
eight  hours  each  day,  under  penalties  of  twenty-five  cents  for  every  liour 
such  person  or  substitute  shall  be  in  default,  to  be  deducted  by  tlie  super- 
visors from  the  price  of  the  day's  labor. 

IDLING — PENALTY. 

Sec.  103.  If  any  such  person  or  liis  substitute,  after  appearing,  sliall 
remain  idle  or  not  work  faitlifully.  or  shall  hinder  others  from  workiu>.T. 
such  offender  shall,  for  every  such  offense,  forfeit  the  sum  of  one  dollar 
and  fifty  cents,  to  be  collected  from  such  person  as  other  fines  and  for- 
feitures herein  specified,  and  such  i)erson  or  his  substitute  shall  be  dis- 
charged by  the  supenisor  without  cre<lit  for  any  part  of  the  work  he  may 
have  done. 

REPAIRS — now    MADE. 

Skc.  104.  Such  sui»ervisor,  within  ten  days  after  the  receipt  of  any 
money  which  ho  is  not  required  to  pay  over  to  the  township  trustee,  shall 
proceed  to  employ  laborers  to  repair  the  highways  in  his  district,  but  shall 
not  pay  more  to  such  laborers  than  is  customary  in  his  district  for  similar 
services,  and  such  supervisor  shall  superintend  such  repairs;  but  in  no 
case  shall  such  supervisor  neglect  to  repair  such  highways,  and  if  such 
labor  shall  be  insufficient  therefor,  he  shall  call  out  the  hands  in  his  dis- 
trict to  complete  such  repairing.  If  any  person  so  called  out  shall  refuse 
to  work,  he  shall  be  liable  to  pay  the  commutation  money  therefor,  and  it 
shall  be  the  duty  of  the  trustee  to  bring  suit  for  the  same  as  provided  in 
section  one  hundred  and  one  of  this  act. 
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EXTRA   LABOK — CREDIT. 

Sec.  105.  When  such  extra  hibor  provided  for  in  the  next  preceding 
section  shall  not  i-equire  all  the  hands  in  the  district,  or  an  equal  amount 
of  labor  from  each,  the  supervisor  may  assess  the  same  ui)on  such  hands 
as  he  may  deem  sutticient,  and  for  the  excess  of  work  performed  by  any 
one  over  the  average  amount  performed  by  all  he  shall  give  to  each  per- 
son performing  such  excess  a  certilicate  of  the  amount  thereof,  which 
shall  be  credited  to  the  holder  on  account  of  any  sul)se<iuent  labor  to  be 
done  by  him  on  tlie  highways  in  his  district. 


ENTRY   ON    LAND DAMAGES   ASSESSED— APrEAL. 

Sec.  lOG.  The  supervisor,  or  any  other  person  by  his  order,  may 
enter  upon  any  land  adjoining  or  near  to  any  liighway  in  his  district, 
and  thereui)on.  construct  such  ditches,  drains  and  dams,  and  dig  and 
remove  such  gi'avel,  earth,  sand  or  stone,  or  cut  and  remove  such  wood 
or  trees  as  may  \Mi  necessai-y  for  the  proper  construction,  repair  or  preser- 
vation of  such  highways;  and  the  supervisor,  togctlier  with  two  disin- 
tere8te<l  persons,  shall  i)roceed  at  once  to  the  locality  and  assess  such 
damages  in  favor  of  the  owner  of  tiie  lands  thereof,  as  in  their  judgment 
seem  right  and  pr(>i>cr,  and  rei)()i-t  the  same  under  oath,  within  ten  days 
after  such  assessment,  to  the  trustee,  having  tirst  given  notice  thereof  to 
the  party  damagtnl,  and  such  trustee  shall  pay  the  <lamages  assessed  out 
of  the  township  tn^asury.  The  oath  to  such  appraisers  may  be  admin- 
istered by  tlie  supervisor,  and  the  oath  to  the  supervisor  may  be  admin- 
istered by  lh(»  trustee.  No  person's  land  shall  be  entered  when  material 
can  bt»  found  on  tlie  roadway,  or  convenient  in  the  district  on  the  road- 
ways then»of.  nor  when  drainage  <an  he  made  on  the  roadway,  at  a  cost 
not  exccH'dIng  the  cost  and  damag<-s  of  entering  uiM)n  private  lands.  In 
all  cases  contemplated  in  tliis  section,  demand  shall  first  1h'  made  of  tlie 
owner  of  the  land  before  entering  tliereon  or  taking  material.  If  he  as- 
sent, he  may  point  out  tin*  material  and  the  location  from  which  it  is  to 
l)e  taRen.  and.  if  accessil)le  and  lit  for  the  imriM)s«»  intended,  the  material 
shall  b<i  there  taken.  If  consent  b(»  refused  by  tlie  owner,  the  supervisor 
sliall  notify  such  owner  of  iiis  intention  to  so  enter,  tor  wiiat.  pur|H)se  and 
for  what  time,  and  point  out  the  land  to  l>e  ocj-upiiMl,  or  tlie  material  to 
be  taken.  In  all  assessments  of  damages  the  owner  shall  be  notilied, 
and  hav(»  leave  to  select  one  appraiser,  and  shall  have  notice  of  the  time 
and  place  of  the  meeting  of  the  api)raisers,  and  privilege  to  (►tier  evidence 
as  to  damages  at  the  tinu*  of  the  assessnx'nt  by  the  appraisers:  Provideil, 
also.  That  any  p<M*son  aggrieved  may  a]>peal  from  the  aetion  of  tlie  ap- 
praisers to  any  justice  of  the  peac4'  of  tlie  t(>wnshi[),  l)y  giving  notice  in 
writing  to  the  roa<l  supervisor.  Such  notice  must  be  given  within  ten 
days  after  linal  action  by  the  ap|»rMiser<,  and  such  person  shall  give  bond 
within  thirty  <lays  after  linal  acti<ni  by  the  aj^praisers.  Such  boml  shall 
be  payable*  to  the  trustee.  an4l  shall  be  lihMl  with  and  approved  by  the 
appraLsers,  and  thereupon  the  j)apers  shall  bo  deliveri'd  to  the  justice  of 
the  peaces  and  such  appeal  shall  be  determined  as  other  questions  are 
determined  in  civil  cases  befon*  justices  of  the  peace. 
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OBSTRUCTION — ^REMOVAI*. 

Sec.  107.  When  a  public  highway,  rnnnlng  through  or  bordering 
upon  a  tract  of  real  estate,  shall  become  obstructed,  the  owner  or  occupant 
of  such  land  shall  remove  such  obstruction  as  soon  as  the  same  shall  come 
to  his  knowledge,  for  which  the  proper  supervisor  shall  allow  him  a  rea- 
sonable credit  on  his  liability  to  worlc  on  the  highways,  unless  the  ob- 
struction be  caused  by  the  act  of  such  owner  or  occupant.  In  which  case 
he  will  be  required  to  remove  the  same  without  any  credit 


TREES — OWNERSHIP. 

Sec.  108.  All  trees  standing  or  lying  on  the  land  over  which  any 
highway  shall  be  laid  out,  which  it  shall  be  necessary  to  remove  in  the 
opening  of  such  highway,  shall  belong  to  the  owner  of  such  land,  if  he 
shall  remove  the  same  before  the  supervisor  is  required  to  open  such 
highway;  but  all  such  trees  and  down  timber,  or  other  material  found  on 
such  premises,  may  be  taken  and  used  by  the  proper  supervisor  for  the 
construction  or  repair  of  the  highway  or  of  any  bridge  thereon. 

BRIDGE  OR  CULVERT. 

Sec.  109.  If  the  township  trustee  of  the  township  where  any  pro- 
posed bridge  or  culvert  is  to  be  located  or  repaired  shall  notify  the  board 
of  commissioners  of  his  county  of  the  necessity  of  such  location  or  repair, 
and  if  in  the  opinion  of  the  commissioners  the  public  convenience  shall 
require  the  building  or  repairing  thereof,  they  shall  cause  surveys  and 
estimates  to  be  made  and  provide  for  the  erection  of  the  same:  Provided, 
That  if  the  board  of  commissioners  shall  not  deem  such  bridge  or  culvert 
of  sufficient  importance  to  justify  an  appropriation  from  the  county  treas- 
ury for  the  building  or  repair  thereof,  the  trustee  of  the  township  in 
which  is  located  such  bridge  or  culvert  may  appropriate  any  part  of  the 
road  fund  in  the  township  treasury  for  that  purpose,  if  he  shall  deem  it 
right  and  expedient  to  do  so. 

LEVY   OF  ROAD   TAX — HOW   PAID. 

Sec.  110.  The  township  advisory  board,  on  an  estimate  made  by  the 
township  trustee,  shall  levy  annually  on  or  before  the  first  Tuesday  in 
June  a  road  tax  of  not  more  than  thirty  cents  on  one  hundred  dollars  to 
be  levied  according  to  the  amount  of  real  and  i>ci*sonal  property  owned 
in  such  township,  outside  of  the  corporate  cities  and  towns  subject  to  tax- 
ation for  road  puri>oses,  to  be  collected  as  other  taxes  are  collected,  except 
all  road  taxes  are  to  be  collected  with  the  first  yearly  installment  of 
taxes:  Provided,  however.  That  the  taxes  so  assessed  on  real  estate  shall 
be  worked  out,  as  near  as  practicable,  in  the  road  district  in  which  such 
real  estate  lies,  and  the  taxes  assessed  on  the  personal  property  in  the 
district  where  the  owner  resides,  at  the  rate  of  one  dollar  and  fifty  cents 
per  day  for  each  man.  Such  supervisor  may  require  any  person  liable  to 
work  on  such  highways  who  is  the  owner  of  an  ox,  mule  or  horse,  team 
and  plow,  road  scraper,  road  scoop,  cart  or  wagon  to  furnish  the  same. 
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and  a  driver,  in  such  labor  upon  such  highways,  and  such  person  shall 
receive  a  credit  for  two  days  labor  therefor,  and  shall  be  receipted  by 
such  supeiTisor  accordiuply:  Provided,  further.  That  the  township  trustee 
may,  with  the  consent  of  the  township  advisory  board,  levy  an  additional 
tax,  not  to  exceed  ten  cents  on  one  hundred  dollars*  valuation,  to  be  paid 
into  the  county  treasury  with  the  first  installment  of  taxes  and  to  be  paid 
by  the  treasurer  to  the  township  trustee,  to  be  expended  for  the  construc- 
tion and  repair  of  bridges  and  culverts  and  for  other  road  purposes.  It 
shall  be  the  duty  of  the  county  auditor  to  procure  and  deliver  each  year, 
on  or  before  the  10th  of  September  to  the  proper  township  trustee,  a  list 
of  all  road  taxes  asscsseil  on  each  individual  in  his  township,  and  the 
receipt  of  the  supervisor  of  the  proper  district  for  the  amount  worlted  out 
by  any  taxpayer  shall  be  ttik<»n  by  the  treasurer  of  the  county  in  payment 
of  80  much  of  said  taxes,  if  presented  during  the  year  in  which  the  labor 
has  been  performed,  or  the  year  following  upon  the  performance  of  said 
labor.  No  supervisor  shall  issue  receipt  for  work  performed  by  himself, 
except  for  his  own  road  tax,  and  no  county  treasurer  shall  receive  the 
certificate  of  any  supen-lsor  except  in  payment  of  taxes  on  which  the 
work  shall  be  performed:  And,  provided  further.  That  the  taxes  so 
assessed  on  the  real  estate  and  personal  property  shall  be  worked  out, 
as  near  as  practicable,  in  the  road  district  in  wliich  said  real  estate  is 
situate,  and  the  pei*sonal  propi»rty  under  the  sui)ervision  of  the  supervisor 
of  the  district  where  said  labor  is  performed,  in  the  district  in  which  the 
owner  resides,  upon  three  days'  notice  of  the  time  and  place  such  labor 
is  to  be  performed:  Provided,  further.  That  tlie  road  tax  assessed  on 
real  and  personal  proi)erty  shall  be  worked  out  on  or  before  the  first  day 
of  December  of  the  year  for  which  the  levy  was  made.  All  credits 
allowed  by  county  treasurers  for  road  taxes  worked  out,  upon  settlement 
with  the  township  truste<»,  to  be  properly  distributed  and  charged,  and 
road  supervisors  are  requlrcnl  to  make  out  and  deliver  to  the  township 
trustee,  on  or  before  the  lirst  day  of  December  in  each  year,  a  statement 
containing  a  true  list  of  lu^ryons  of  their  respi?ctive  road  districts  having 
worked  out  their  road  lax,  or  any  i)ail  thert*of,  during  the  yci\r,  together 
with  the  amount  worked  out  by  each  person. 

KXPEXDITURE    OF    ROAD    TAX. 

Sec.  111.  The  township  trustee  shall  order  the  exp<*nditure  of  the 
funds  derivtKl  from  tho  tax  provided  for  in  tho  Inst  section  in  the  improve- 
ment of  the  higlnviiys  of  liis  township  und<'r  such  regulations  as  he  may 
deem  exr>edicnt  for  tlu'  pu])lic  interest,  and  for  tliis  ])urpose  shall  i)ay  such 
sums  as  may  be  necessary,  on  tli(»  order  of  the  supervisors  of  the  township, 
for  work  done  by  tlu'ni  under  his  direction.  Such  order  or  orders  drawn 
upon  the  trustee  sIimU  distinctly  state  the  services  jH^rfornied  by  the 
person  or  persons  to  wlioni  th(»  order  is  given. 

I-KTTINO   WORK  BY    CONTRACT. 

Sec.  112.  Such  trustee  may  let  out  the  work  contemi)latod  in  the  last 
preceding  section  to  the  lowest  responsible  bidder,  and  for  this  pun>ose  he 
may  cause  notices  to  l)e  posted  up  in  three  of  the  most  public  places  in 
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the  township,  that  proposals  will  be  received  under  such  regulations  as 
he  may  prescribe,  at  a  time  and  place  to  be  by  him  designated,  for  the 
improvement  or  repair  of  all  the  highways  and  bridges,  or  any  part 
thereof,  in  such  township;  and  in  all  such  cases  such  trustee  shall 
adopt  such  regulations  as  to  the  extent  of  the  improvements  or 
repairs,  terms  of  payments,  superintendence  of  the  work,  and  the  time 
of  commencement  and  completion  thereof,  as  he  may  deem  proper. 
Payments  on  such  contracts,  according  to  the  terms  thereof,  shall  be 
made  by  the  trustee  out  of  the  road  or  bridge  funds  in  his  hands. 

INJXJKING  OB   OBSTBUCTING  HIGHWAY — PENALTY. 

Sec.  113.  Any  person  who  shall  injure  any  dam,  drain,  embankment, 
ditch  or  other  construction  made  for  the  protection  of  any  highway  or 
bridge,  or  who  shall  wilfully  destroy  any  guide-post,  or  deface  any 
inscription  or  device  thereon,  or  who  shall  unnecessarily,  and  to  the 
hindrance  of  passengers,  obstruct  any  highway  or  bridge,  and  who  shall, 
when  driving  any  vehicle,  fail  to  pass  to  the  right  when  meeting  another 
vehicle,  so  as  to  allow  it  to  pass  without  injury,  for  every  such  offense, 
shall  forfeit  the  sum  of  five  dollars,  to  be  recovered  by  the  trustee  in  the 
name  of  the  township  before  a  justice  o^  the  peace  of  the  county;  and 
for  every  day  such  obstruction  is  continued  the  same  sum  shall  be 
recovered.  In  all  such  cases  such  trustee,  within  three  days  after 
receiving  information  of  any  such  offense,  shall  commence  such  suit,  and 
the  sum  recovered  thereon  shall  be  used  for  the  benefit  of  the  highways 
of  such  township.  In  case  of  a  recovery  in  any  such  action  the  justice 
of  the  peace  sliall  tax,  as  costs,  the  sum  of  five  dollai*s  as  attorney's 
fees  for  plaintiff's  attorney. 

SUIT   BY   SUCCESSOB. 

Sf:c.  114.  All  such  suits  commenced  by  one  trustee  may  be  continued 
by  his  successor  in  ottice,  and  no  cost«  shall  be  taxed  against  him 
therein.  Any  supervisor  who  shall  fail  to  use  due  djligence  in  keeping 
the  higliways  of  liis  district  in  good  repair,  under  the  regulations  herein 
prescribed;  or  who  shall  fail  to  call  out  the  hands  of  his  district  to  work 
on  the  highways  thereof  tlie  number  of  days  herein  prescribed,  unless  the 
tax  assessed  for  such  repair  of  such  highway  is  sufficient;  shall,  for  every 
such  offense,  forfeit  the  sum  of  ten  dollars,  to  be  recovered  before  any 
justice  of  the  i>eace  of  the  county,  in  the  name  of  the  township,  by  the 
trustee  of  such  township;  and  all  sums  so  recovered  shall  be  for  the  bene- 
fit of  the  district  for  which  such  supervisor  was  elected  or  appointed,  and 
such  trustee  shall  bring  suit  within  three  days  after  receiving  information 
of  any  such  failure  of  duty  by  such  sui)ervisor. 

DUTIKS    COXTINUOUS — TOOLS. 

Skc.  115.  Every  supervisor  shall  hand  over  all  books,  papers  and 
moneys,  as  well  as  all  tools  in  his  possession,  to  his  successor  In  office 
when  called  for.  Township  trustees  shall  procure,  with  available  road 
fund  in  their  hands,  such  tools  and  implements  as  may  be  necessary  for 
road  districts. 
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OBDEB  OF  WOBX — ^DONATION 

Sec.  116.  In  determining  upon  the  amount  and  character  of  work 
which  shall  first  be  done  on  any  highway,  or  part  thereof,  the  township 
tmstee  shall  take  into  consideration  the  importance  of  the  highway  to 
the  traveling  public,  and  its  convenience  to  gravel,  stone  or  other 
material  to  be  used  in  its  construction.  Whenever  the  citizens  interested 
In  the  permanent  improvement  of  any  highway  of  public  importance, 
shall,  by  donation,  properly  ditch,  drain,  gravel,  embank  or  otherwise 
Improve  any  such  highway,  such  trustee  may  contribute  and  perform 
work  thereon  equal  in  value  to  such  donation,  if  he  have  the  means  in 
his  hands  to  do  so:  Provided,  moreover.  That  every  township  tmstee 
shall  set  aside  not  less  than  five  per  cent,  of  the  road  funds  received  by 
him  each  year  as  an  emergency  fund,  to  be  used  in  keeping  in  repair  all 
highways  in  his  township  along  or  on  which  United  States  rural  free 
delivery  mail  routes  have  been  or  may  hereafter  be  established  and 
maintained;  and  it  shall  be  the  duty  of  every  such  trustee,  and  of  every 
road  supervisor,  to  give  the  preference  to  such  highways  in  keeping  the 
same  in  repair.  Such  highways  shall  be  kept  properly  drained  and  free 
from  all  obstructions,  including  snow-drifts,  so  as  to  be  at  all  times  in 
good  condition  for  ordinary  travel. 


OATHS. 

Sec.  117.  Each  township  [trustee]  is  emiK)wered  to  administer  oath 
In  all  cases  touching  the  prosecution  of  the  business  of  the  township  of 
which  he  is  trustee. 

DISBUKSEMENTS   OF   ROAD   FUND. 

Sec.  118.  All  road  money  on  hand  or  that  may  hereafter  be  paid  to 
the  county  troasuror  under  the  provisions  of  this  or  of  any  previous  act, 
shall  be  paid  to  the  proper  township  trustee,  and  bo  expended  by  him  as 
other  road  funds  are  required  by  tins  act. 

SUrERVISOU'S   REPOJtT. 

Sec.  111).  Each  supervisor  of  each  road  district  shall,  on  or  before  the 
first  day  of  December  in  each  year,  make  a  full  and  succinct  reiK)rt,  under 
oath,  of  his  proceed injjs.  sliowing  the  names  of  all  persons  liable  to  per- 
form, or  wlio  have  performed,  labor  on  the  roads  in  his  district;  the 
amount  of  coniinulation  money  received,  from  whom  received,  and  the 
amount  of  money  reccMved  from  any  and  all  sources  wliatevor,  and  how 
the  same  has  ]M»en  ex])ended;  and  shall  pay  such  balance  to  and  file  such 
report  with  the  trustee  of  his  township  on  that  day. 

REPORTS   AUDITED. 

Sec.  120.  Such  township  trustee  shall  audit  the  reports  referred  to  in 
the  last  section,  and  enforce  the  payment  of  any  such  balance,  and  com- 
pel such  rei>ort  by  suit. 


1056  SEPOBT    OF   STATE    GEOLOOIST. 

BESPONSIBILITT  FOB  TOOLS. 

Sec.  121.  Eveiy  road  supervisor  shall  be  responsible  for  the  care  and 
safe-keeping  of  all  the  tools  belonging  to  his  road  district,  and  on  going 
out  of  office  shall  report  the  number  and  kind  of  tools  in  his  hands  to  the 
trustee  of  his  township,  under  oath;  and  sucn  trustee  shall  charge  each 
supervisor,  on  coming  into  office,  with  the  whole  amount  of  tools  in  his 
district,  as  shown  by  the  statement  of  his  predecessor  in  office.  Such 
supervisor  shall  be  liable  for  any  loss  of,  or  damage  to  the  tools  belong- 
ing to  his  road  district,  occasioned  by  his  neglect,  to  be  recovered  in  the 
name  of  iiis  township,  upon  complaint  of  the  trustee  of  such  township 
before  any  Justice  of  the  peace  therein. 


BOADS  ON  DIVISION  LINES. 

Sec.  122.  All  roads  running  on  township,  county  or  road  district 
lines  are  assigned  for  construction  and  repairs  as  follows:  On  roads 
running  north  and  south,  the  north  half  is  assigned  to  the  township  or 
townships  and  district  or  districts  on  the  west  side  of  such  line,  and  the 
south  half  is  assigned  to  the  township  or  townships  and  district  or  dis- 
tricts on  the  east  side  of  such  lines;  and  on  roads  running  east  and  west, 
the  west  half  is  assigned  to  the  township  or  townships  and  district  or  dis- 
tricts on  the  south  side  of  such  line,  and  the  east  half  to  the  township  or 
townships  and  district  or  districts  on  the  north  side  of  such  line.  And 
the  highways  so  assigned  shall  be  under  the  control  of  and  be  kept  in 
order  by  the  township  trustee  of  the  township  to  which  they  are  assigned. 
All  roads  running  on  lines  dividing  this  State  from  other  States  shall  be 
worked  in  conjunction  with  such  other  State,  and  shall  be  assigned  for 
construction  and  repairs  in  the  same  manner  as  above  provided  in  cases 
where  roads  run  on  township  or  county  lines,  as  far  as  applicable. 


APPEAL   TO   CIRCUIT   COURT — EFFECT   OF  ACT. 

Sec.  123.  Except  as  otherwise  provided  in  this  act.  any  person  ag- 
grieved by  any  decision  of  the  board  of  commissioners  of  any  county,  in 
any  proceeding  in  relation  to  highways,  may  appeal  therefrom  within 
thirty  days  thereafter  to  the  circuit  court  of  such  county,  by  filing  a  bond, 
with  surety  and  penalty,  to  l>e  approved  by  the  auditor  of  such  county, 
conditioned  for  the  due  prosecution  of  such  appeal,  and  the  payment  of 
costs,  if  costs  be  adjudged  against  him;  and  in  case  proceedings  shall  be 
had  in  more  than  one  county,  the  appeal  shall  be  to  the  circuit  court  of  the 
county  in  which  the  proceedings  were  first  instituted,  and  the  auditor  of 
each  county,  on  being  notified  of  such  appeal  by  the  auditor  of  the  county 
in  which  the  api)eal  is  talien,  shall  transmit  to  the  clerk  of  the  court  to 
which  the  appeal  is  taken  a  transcript  of  all  the  proceedings  In  such 
county:  and  upon  the  determination  of  such  appeal  such  clerk  shall  give 
notice  thereof  to  the  auditors  of  all  the  counties  Interested.  Such  appeal 
shall  be  trted  de  novo,  and  may  be  had  as  to  any  Issue  [tried],  or  that 
might  have  been  tried,  before  the  county  board;  but  every  report  made  to 
the  board  by  viewers  or  reviewers  or  by  any  committee,  body  or  officer. 


TUB  BOAD  LAWS   OF  INDIANA.  1057 

under  the  provisions  of  this  act,  shall  be  considered  in  evidence  on  such 
appeaL  The  court  may  make  final  determination  of  the  cause  so  appealed, 
cr  may  refer  the  case  back  to  the  county  board  or  boards,  with  directions 
how  to  proceed.  This  act  shall  not  have  the  effect  to  release  any  penalty, 
forfeiture  or  liability  incurred  under  any  former  statute,  nor  shall  it 
affect  any  pending  litigation  or  proceedings,  but  the  same  shall  be  con- 
eluded  and  be  effective  in  all  respects  as  if  this  act  had  not  been  passed. 
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REPORT  OF  STATE  INSPECTOR  OF  MINES. 


Office  of  Inspector  of  Mines, 
Indianapolis,  Indiana,  February  12,  1906. 

Prof.  W,  S.  Blalchley,  State  Geologist: 

Dear  Sir — I  have  the  honor  to  submit  to  you  herewith  my  sev- 
enth annual  report  as  Inspector  of  Mines,  covering  the  calendar 
year  of  1905,  and  l)eing  the  Twenty-seventh  Annual  Report  of  this 
Department  and  the  fifteenth  made  to  the  Department  of  Geology 
and  Natural  Resources. 

I  trust  it  will  receive  your  approval  and  be  found  wortliy  of  con- 
sideration by  the  public. 

JAMES  EPPERSON, 

Inspector  of  Mines. 
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ANNUAL  REPORT  OF  THE  INSPECTOR  OF  MINES 

FOR  INDIANA. 


The  subject-matter  of  this  report  is  treated  under  the  same 
several  captions  as  in  preceding  reports,  viz.,  Production  of  Coal, 
Condition  of  Coal  Trade,  Condition  of  Labor,  Statistical,  and 
Mine  Accidents. 

While  following  the  same  general  lines  as  in  former  reports  we 
have  endeavored  to  improve  on  the  different  subjects  reported, 
making  the  information  more  complete  and  reliable  and  of  greater 
interest  to  the  general  public.  There  have  also  been  included  in 
this  report  the  following  new  tables,  which  we  think  contain  in- 
formation desirable  especially  to  those  interested  in  mines  and 
mining :  A  comparative  average  wage  table  has  been  added,  a  ta- 
ble showing  the  per  cent,  gain  or  loss  in  tons  of  coal  produced, 
number  of  employes  and  wages  paid  from  1900  to  1905  inclusive. 
Tables  of  Mining  Machinery,  Table  of  Mines  Suspending  opera- 
ticms  for  a  period  of  thirty  days  or  more,  a  table  showing  the  Geo- 
logical Number  and  the  Number  of  Tons  of  Coal  Mined  from  each 
seam  of  coal  in  the  State.  The  following  summary  contains  most 
of  the  important  totals  for  the  year. 

SUMMARY. 

Number  of  counties  having  shipping  mines 14 

Number  of  companies  operating  mines 95 

Number  of  new  companies  organized 6 

Number  of  new  mines  opened 14 

Number  of  mines  changing  hands 81 

Number  of  macliine  mines 76 

Number  of  picli  or  hand  mines 114 

Total  number  of  mines  worlcing  more  llian  ten  men 208 

Number  of  mines  abandoned 16 

Number  of  piclc  miners  employed 8,760 

Number  of  macliine  runners  and  lielpers  employed 876 

Number  of  loaders  employed 3,61)3 

Number  of  inside  day  and  monthly  men  employed 1,657 

Total  number  of  all  employes 18,609 

Number  of  mules  used 1,449 

Number  of  electric  chain  machines 374 
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Number  of  compressed  air  punching  machines 158 

Total  number  of  mining  machines 432 

Number  of  electric  traction  mine  motors 23 

Number  of  third-rail  electric  mine  motors 11 

Total  number  of  motors 34 

Number  of  dynamo  engines 85 

Number  of  dynamos 85 

Number  of  compressors 25 

Number  of  steam  boilers 385 

Number  of  hoisting  engines 190 

Number  of  automatic  cages 244 

Number  of  shaker  screens 42 

Number  of  box  car  loaders 26 

Number  of  coal  washers 1 

Total  estimated  value  represented  by  tables  of  machinery $1,531,235  00 

Total  number  of  days  mines  have  been  operated 29,277 

Total  tons  hand-mined  block  coal 583,662 

Total  tons  machine-mined  block  coal 75,073 

Total  tons  of  block  coal 658,735 

Total  tons  bituminous  hand-mined  coal 6,275,540 

Total  tons  bituminous  machine-mined  coal 4,061,697 

Total  tons  bituminous  coal 10,337,237 

Total  tons  hand-mined  coal 6,859,202 

Total  tons  machine-mined  coal 4,136,770 

Total  tons  of  coal  produced 10,905,972 

Total  tons  of  coal  consumed  in  Indiana 5,786,035 

Total  tons  coal  shipped  outside  the  State 5,209,937 

Total  wages  paid  to  miners $6,174,749  73 

Total  wages  paid  to  inside  day  and  monthly  men 2.100,474  38 

Total  wages  paid  to  outside  day  and  monthly  men 1,078,670  44 

Total  wages  paid  to  all  employes 9,353.804  55 

Amount  expended  on  improvements 149,838  12 

Total  number  of  fatalities 47 

Total  number  of  serious  accidents 103 

Total  number  of  minor  accidents 101 

Total  number  of  accidents  to  employes 251 
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TABLE 

SlovMi^  by  Months  and  by  Counties  the  Number  of  Tons  Mined  and  Wages  Paid  to 
Employes  for  the  Year  1905  at  Mines  Employing  More  than  Ten  Men. 


MONTHS. 


CLAY  COUNTY. 


Toanagre. 


I 


Wagres. 


DAVIESS  COUNTY. 


Tonnafe. 


Wages. 


January . . 
February  . 

Mareh 

ADril 

Mk7 

Jane 

July 

AiMrnit 

SapUmber 
Ooiober ... 
NoTember 
Daeember. 

ToUl.. 


65,196 
65411 
44^18 
39.306 
37,658 
47.611 
62,759 
71.934 
77,200 
85,lU6 
93,402 
126,059 


815,860 


$79,567  96 

9,777 

70,988  22 

8,5*^2 

59,209  46 

6,665 

48,823  40 

6,186 

44,756  71 

7,096 

53,835  33 

5,513 

71347  23 

2,899 

84,496  97 

2,322 

82,928  10 

4,211 

96,656  8H 

5,49S 

95,405  03 

8,623 

118,942  87 

9,346 

1907,458  16 

76,653 

$10,704  14 
9,343  33 
7,470  77 
6342  33 
7,196  37 
6318  49 
5337  90 
5,123  07 
7375  48 
7,970  96 
10,434  54 
10377  86 

194,795  24 


FOUNTAIN  COUNTY. 


January . . 
Fabraary. . 
March 

iSS'::.::. 

June 

Jnly 

AnffQst 

Saptamber 
October  ... 
November 
December. 

Total.. 


$4,658  51 
4,965  97 
5355  27 
5,461  87 
5,118  67 
6,323  65 
5,561  76 
0,778  06 
(3,499  36 
5,732  53 
6.094  50 
5,870  39 


$C8,410  54 


GIBSON  COUNTY. 


13,167 

10,828 

8,371 

ft.323 

2,855 

3,714 

6,024 

5,965 

8.086 

12.477 

11,920 

12.117 


100,847 


$10,963  56 

9,726  25 

8384  67 

6307  44 

3,136  21 

3323  14 

5394  74 

5,583  70 

6,896  69 

10,706  34 

10318  62 

10,978  88 


$92,719  24 


GREENE  COUNTY. 


KNOX  COUNTY. 


January . . 
February  . 

March 

April 

May 

Jane 

July 

Auffuat.... 
September 
October . . . 
NoTcmber 
December. 

Total. 


231,705 

$193357  06 

218.16t 

178,014  11 

189,W)7 

149.480  55 

124,155 

104.115  60 

142,019 

117.332  76 

152,655 

125,(^7  88 

130,668 

110,782  24 

15').251 

130,401  46 

189,488 

149.971  19 

225.262 

170,237  37 

232,110 

185,771  32 

2f5,7u0 

200,413  Ul 

2,246,:0<i 

$1,821,144  55 

18507 

$14,264  24 

15,630 

13,243  79 

8,909 

7,705  91 

6,743 

5389  54 

11,206 

8.660  15 

15,820 

14.011  74 

20.100 

17.026  14 

19300 

10302  06 

24,8<»5 

21,871  51 

23,939 

22.227  44 

28,106 

23.32:^  I** 

31,133 

25.456  01 

223,964 

$189,680  70 
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MONTHS. 


PARRB  COUNTY. 


Tonnage. 


WacoB. 


PERRY  COUNTY. 


Tonnage. 


Wages. 


January . . 
February . 

March 

April 

May 

June 

July 

August 

September 
October  .. 
NoTember 
December. 

Total.. 


64,673 

673S9 
62396 
44,165 
89,646 
45<48n 
61,936 
68,588 
62,969 
75,612 
76,584 
80,105 


741,013 


f70,376  61 
73,910  04 
48,200  50 
40,92013 
36,815  97 
47,024  77 
67*432  69 
83,073  37 
69,566  71 
80,656  71 
75,821  49 
72,896  20 


$766,695  19 


303 
71 
775 
865 
1,012 
974 
786 
702 
456 
684 
528 
739 


7,805 


$405  45 
158  37 
777  82 
747  02 
966  97 
933  66 
721  77 
660  99 
502  26 
696  60 
599  71 
734  45 


S7,906  07 


PIKB  COUNTY. 


SULLIVAN  COUNTY. 


January . . 
February . 

March 

ApriL 

May 

June 

July 

August.... 
September 
October  . . . 
NoTember 
December. 

Totol.. 


31,879 
33,624 
26,679 
20,994 
20,932 
25,022 
30,976 
28,476 
40,015 
45,280 
41,833 
43,135 


388,845 


$25347  66 
26386  11 
22,060  29 
17,602  74 
17*477  49 
20,26154 
25,983  15 
24375  02 
31312  58 
35338  89 
33,195  40 
33320  74 


1313311  61 


212358 
177381 
182316 
142393 
145,974 
146329 
173,143 
154.622 
195341 
227*448 
199304 
437,614 


2395,918 


Sin,489  38 
135,944  88 
147368  41 
118,051  47 
118,150  67 
125348  17 
147,714  29 
142,690  45 
159335  95 
166,877  18 
151,687  25 
359,795  82 


$1,944,953  92 


VANDERBURGH  COUNTY. 


VERMILLION  COUNTY. 


January . . 
February  . 

March 

April 

Miy 

June 

July 

August... 
September 
October  .. 
November 
December . 

ToUl.. 


31392 
32379 
19,143 
15,906 
12,778 
13,995 
18,211 
22302 
28,691 
36,326 
39339 
37319 


307,781 


$26,149  71 
26,921  67 
16,844  08 
14,252  94 
12309  11 
15,598  08 
17358  77 
21,082  42 
25.268  02 
30,719  11 
32,294  98 
32,080  21 


$271,579  10 


87,901 
74344 
96,802 
112,956 
134,035 
132,668 
129,170 
110,405 
113.550 
116,539 
128,716 
144,160 


1,381,246 


$74,146  30 

64,986  37 

79346  16 

93346  65 

103.796  60 

108,377  27 

101366  13 

87,668  04 

91,093  63 

94*430  62 

102,169  34 

108,-375  18 


$1,108,802  29 


January ... 
February . 

March 

April 

May 

Jiine 

July 

August 

September 
October  ... 
November. 
December. 


ToUl. 


VIGO  COUNTY. 


150.067 
152.280 
163,417 
151,494 
154,470 
139,166 
141346 
139,336 
161,465 
155,489 
193333 
203,254 


1,898.617 


$129,980  20 
124,125  70 
124,851  10 
120,170  79 
132,441  55 
120.601  87 
121305  73 
117,091  23 
132,789  08 
129,360  98 
151313  55 
159,743  65 


$1,563,975  43 


WARRICK  COUNTY. 


37,149 
38374 
26,637 
20.413 
20.255 
23,543 
22.930 
23347 
2),202 
31.710 
35370 
36378 


340308 


$23305  66 
23.089  78 
16395  78 
13.071  76 
12,434  37 
12,967  68 
9,794  36 
14314  84 
1330143 
19,297  31 
21,046  49 
21303  06 

$201,863  51 
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PRODUCTION  OF  COAL  AND  MINING  CONDITIONS. 

A  review  of  the  coal  industry  in  Indiana  for  the  year  1905  dia- 
doees  it  to  be  one  of  marked  features.  During  the  spring  and 
summer  months  the.  business  was  apparently  in  a  depressed  con- 
dition. A  majority  of  the  mines  throughout  the  State  were  run- 
ning less  than  half  time,  while  a  number  were  closed  entirely  for 
indifferent  periods.  The  selling  price  of  coal  was  also  very  low 
during  these  months,  ranging  from  85  cents  to  $1.25  per  ton,  mine 
run,  at  the  mine.  Business,  however,  was  much  better  conmienc- 
ing  in  September,  and  continued  so  throughout  the  remainder  of 
the  year.  The  selling  price  of  coal  was  also  much  better  dur- 
ing that  period,  ranging  from  $1.25  to  $1.50  per  ton,  mine  run, 
at  the  mines.  Notwithstanding  the  idle  time  above  mentioned, 
Ihe  total  production  for  the  year  was  10,995,972  tons,  an  increase 
of  1,003,419  tons,  or  a  fraction  over  10  per  cent  greater  than  any 
preceding  year  in  the  history  of  the  State. 

The  aggr^ate  wages  paid  to  mine  employes  in  1905  was  $9,- 
353,894.55,  an  increase  of  $188,490.17,  or  a  fraction  over  2  per 
cent,  greater  than  in  any  preceding  year.  The  total  number  of 
employes  for  1905  was  18,609,  an  increase  of  771  employes,  or  a 
fraction  over  4  3-10  per  cent,  greater  than  in  any  previous  year. 
Considering  the  time  the  mines  were  idle,  the  above  increase  in 
production,  wages  paid  and  number  of  employes  may  be  surpris- 
ing to  some,  yet  the  following  reasons  should  explain  the  situation 
thoroughly,  viz. :  In  1904,  42  new  mines  were  opened,  a  majority 
of  which  had  only  reached  their  full  producing  capacity  at  the 
close  of  tlie  year.  All  of  these  new  mines,  of  course,  secured  a 
proportionate  share  of  the  trade.  One  other  reason  is  the  fact  that, 
while  some  of  the  mines  were  closed  indefinitely  by  the  large  coal 
companies  who  purchased  them,  yet  the  trade  thus  apparently  lost 
was  concentrated  at  other  mines  owned  by  them.  This  was  es- 
pecially true  in  Greene,  Sullivan,  Vermillion  and  Vigo  counties. 
A  fair  illustration  can  be  had  from  the  Southern  Indiana  Coal 
Company.  While  their  Hoosier  No.  2  mine  was  practically  closed 
the  entire  year,  yet  their  Lattas  Creek  mine  produced  214,853  tons, 
or  30,721  tons  more  than  in  1904. 

The  average  wage  table  shows  the  average  earnings  of  employes 
to  be  $463.26  per  miner,  $579.76  per  inside  day  and  monthly 
man,  and  $650.98  per  outside  day  and  monthly  man.    Taken  as 
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a  whole,  the  above  figures  speak  favorably  as  to  the  condition  of 
mine  employes;  also  that  of  coal  trade  generally. 

The  labor  conditions  during  the  entire  year  were  good,  no  trou- 
ble of  any  consequence  having  occurred,  with  the  exception  of  a 
few  strikes  of  only  a  few  days'  duration.  The  contract  between 
miners  and  operators  covers  the  period  from  April  1st,  1904,  to 
April  1st,  1906.  This  contract  was  given  in  our  last  report,  hence 
we  will  make  no  further  mention  of  it 

NEW  MINES. 

The  number  of  new  mines  opened  and  developed  during  the 
year  was  much  smaller  than  in  any  one  of  the  three  years  pre- 
ceding. 

In  1902  twenty  new  mines  were  opened,  and  in  1903  thirty- 
seven,  in  1904  forty-two  and  in  1905  fourteen.  This  large  de- 
crease in  the  development  of  new  property  is  probably  due  to  three 
causes,  viz.,  the  unusual  activity  exhibited  in  the  opening  of  new 
mines  during  the  three  years  prior  to  1905,  thereby  causing  an 
over-production,  the  reduction  in  selling  prices  of  coal  commenc- 
ing iu  1904  and  continuing  through  1905,  and  the  organization  of 
large  consolidations  of  the  coel  interests  affected  in  the  State,  of 
which  we  will  make  mention  later. 

The  fourteen  new  mines  opened  in  1905  are  distributed  in  dif- 
ferent counties  as  follows :  Clay  County  5,  3  block  and  2  bitu- 
minous, all  of  which  are  hand  or  pick  mines;  Knox  County  2, 
both  bituminous  machine  mines ;  Sullivan  County  4,  1  pick  and  3 
machine,  all  of  which  are  bituminous  mines;  Vigo  County  2,  1 
block  and  1  bituminous,  both  pick  mines;  Warrick  County  1  bitu- 
minous, machine  mine. 

Each  of  the  above  mines,  especially  in  the  bituminous  field,  has 
been  opened  with  a  view  to  having  a  large  output,  being  equipped 
throughout  with  the  latest  up-to-date  machinery,  and  should  add 
materially  to  the  producing  capacity  of  the  State.  In  the  an- 
nexed table  will  be  found  the  names  of  the  different  companies 
owning  these  mines,  the  names  of  the  mines,  the  geological  num- 
ber and  thickness  of  the  coal  seam  mined,  the  depth  and  size  of 
shaft,  railroad  on  which  the  mines  are  located,  location  and  dis- 
tance from  nearest  town  or  city,  and  the  date  on  which  the  first 
shipmenjb  of  coal  was  made. 
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IMPROVEMENTS. 

Large  sums  of  money  were  spent  on  improvements  of  various 
kinds  at  the  mines  in  the  State  during  the  past  year.  This  ex- 
penditure is  represented  in  new  tipples,  the  sinking  of  second  out- 
lets, installation  of  new  machinery  and  other  general  improve- 
ments. The  monthly  reports  of  Coal  Companies  made  to  this  of- 
fice during  that  time  show  a  total  of  $149,838.12  to  have  been  ex- 
pended for  this  purpose,  and  the  following  data,  while  not  repre- 
senting the  total  amount  expended,  will  show  some  of  the  most  im- 
portant improvements  made: 

The  Vivian  Coal  Company  of  Clay  County  has  installed  an 
automatic  steam  lift  for  handling  empty  cars  at  the  bottom  of  their 
No.  2  mine,  which  will  quite  materially  reduce  the  cost  of  caging 
the  coal  as  well  as  increasing  the  capacity  of  the  mine. 

The  Clinton  Coal  Company  has  installed  shaker  screens,  built 
additional  side  tracks  and  made  other  general  improvements  at 
their  No.  1  mine,  amounting  to  about  $8,000. 

The  Caladonia  Coal  Company  of  Chandler,  Warrick  County, 
sank  a  new  manway  during  the  year  and  have  located  their  power 
plant  at  that  point,  eflFecting  great  improvement  in  the  ventilation 
of  the  mine;  also  adding  to  its  capacity. 

The  Princeton  Coal  and  Mining  Company  of  Gibson  County 
suspended  operations  May  1st  at  their  Oswald  mine  for  the  pur- 
pose of  building  a  new  tipple,  which  was  completed.  August  26th 
at  a  cost  of  $6,500. 

The  Indiana  Southern  Coal  Company,  Sullivan  County,  has 
built  a  new  tipple  and  installed  shaker  screens  at  their  Citizens' 
mine,  in  addition  to  which  thoy  have  built  side  tracks  from  S.  I.  K. 
R.,  placing  the  mine  on  the  list  of  railroad  shipping  mines. 

The  Southern  Indiana  Coal  Company,  Sullivan  County,  has 
sunk  and  equipped  with  stairs  a  second  outlet  at  their  Semi-Block 
Mine. 

The  Ayrshire  Coal  Company,  Pike  County,  during  the  month 
of  Septemlx>r  installed  a  Link  Belt  Washer  at  their  No.  4  mine. 
The  washer  has  a  capacity  of  150  tons  per  eight  hours,  and  cost 
$6,000. 

The  Oak  Hill  Coal  Company  of  Vermillion  County  has  in- 
stalled an  electric  light  plant  of  125  volts  at  the  bottom  of  the  Oak 
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Hill  mine,  the  purpose  being  to  light  the  bottom  of  the  shaft  and 
double  partings. 

The  Diamond  Coal  Company,  Vanderburgh  County,  has 
erected  a  new  pit  head  and  tipple,  built  two  new  cages  and  made 
other  extensive  improvements  at  the  Diamond  mine. 

The  Indiana  Southern  Coal  Company  has  installed  motor  haul- 
age in  their  Famsworth  mine,  Sullivan  County ;  also  made  other 
improvements  incident  to  a  large  output 

The  Jackson  Ilill  Coal  Company,  Sullivan  County,  has  installed 
a  third-rail  motor  haulage  system  in  the  Jackson  Hill  No.  2  mine. 

The  Vaudalia  Coal  Company  has  installed  traction  motor  haul- 
age in  the  east  side  of  the  Island  No.  1  mine,  Greene  County,  in 
addition  to  which  they  have  expended  about  $20,000  on  improve- 
ments of  various  kinds  at  many  of  their  other  mines. 

The  Charles  F.  Keeler  Coal  Company  has  added  a  new  gen- 
erator to  their  electric  light  plant  at  their  Atherton  mine,  Vigo 
County,  also  installed  two  new  tubular  boilers. 

The  Crawford  Coal  Company  has  completed  and  equipped  with 
a  stairway  the  second  outlet  at  their  No.  4  and  No.  8  mines. 

The  Southern  Indiana  Coal  Company  has  installed  a  system 
of  light  motor  gatherers  at  the  Hoosier  No.  1  mine,  which  not 
only  will  reduce  the  cost  of  handling  the  coal,  but  will  add  greatly 
to  the  producing  capacity  of  the  mine, 

CHANGES  IN  OWNERSHIP  AND  ORGANIZATION 

OF  NEW  COAL  COMPANIES. 

Coal  trade  during  part  of  1904  and  all  of  1905  was  generally 
in  a  depressed  condition.  Notwithstanding  this  fact  capital  has 
been  more  eagerly  seeking  investment  in  mining  property  within 
Ihe  past  twelve  nionths  than  ever  before  in  the  history  of  the  State. 
During  that  period  81  of  the  largest  producing  mines  in  the  State 
changefl  hand?,  tlic«e  transfers  representing  an  aggi'egate  of  ap- 
proximately thirteen  million  eight  hundred  tliousand  ($13,800,- 
000)  dollars,  or  more  than  half  the  production  and  value  of  ope^ 
rating  plants  in  the  State.  There  were  also  seven  new  coal  com- 
panies formed  during  that  time,  three  of  which  are  operating  block 
coal  and  four  bituminous  mines.  The  names  and  location  of  these 
new  companies  are  as  follows:     The  Monarch  Block  Coal  Com- 
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panj  and  Progreesive  Coal  Companj,  both  operating  block  ooal 
mines,  are  located  in  Clay  County,  and  the  Domestic  Block  Coal 
Company  in  Vigo  County.  One  of  the  Bituminous  Coal  Com- 
pany's mines,  the  Metzer  Coal  Company,  is  located  in  Clay 
County.  The  Clover  Leaf  Coal  Company  and  Carlisle  Coal  and 
Clay  Company,  both  bituminous,  are  located  in  Sullivan  County. 
The  Lower  Vein  Coal  Company,  also  bituminous,  is  located  in 
Vigo  County. 

Of  the  81  mines  changing  hands,  71  bituminous  and  1  block  coal 
mine  were  bought  and  their  operations  assumed  by  six  large  coal 
companies,  viz. :  The  Dering  Coal  Company,  Indiana  Southern 
Coal  Company,  Southern  Indiana  Coal  Company,  Consolidated 
Indiana  Coal  Company,  United  Fourth  Vein  Coal  Company  and 
the  Vandalia  Coal  Company. 

The  Dering  Coal  Company  was  the  first  of  these  to  organize. 
On  February  1st  this  company  assumed  the  ownership  and  opera- 
tions of  the  following  mines :  Bruilettes  Creek  No.  5,  now  called 
Dering  No.  5 ;  Eiverside,  Dering  No.  6 ;  Bruilettes  Cre^  Na  3, 
Dering  No.  7 ;  Kbodes,  Dering  No.  8 ;  Glen  Oak,  Dering  Na  9 ; 
Klondike,  Dering  No.  10;  Bruilettes  Creek  No.  6,  Dering  No. 
12 ;  Mildred,  now  called  Dering  No.  13 ;  Wilfred,  now  the  Dering 
No.  14,  and  the  Willow  Grove,  which  is  now  known  as  Dering 
No.  15. 

April  the  1st  the  Indiana  Southern  Coal  Company  assumed  the 
ownership  and  operations  of  the  Gilmour,  Bunker  Hill,  Caladonia, 
Green  Hill,  Phoenix  No.  1,  Phoenix  No.  3,  Phoenix  No.  4,  Cum- 
mins, Hocking,  Citizens'  and  Forest  Park  mines.  About  the  same 
date  as  above  the  Southern  Indiana  Coal  Company  took  over  con- 
trol of  seven  mines,  five  of  which  are  located  in  Greene  and  two  in 
Sullivan,  as  follows :  Greene  Coxmty,  Hoosier  No.  1,  Hoosier  No. 
2,  Midland,  Tower  Hill,  Lattia  Creek,  and  in  Sullivan  County 
the  Semi-Block  and  Mammoth  Vein.  June  1st  the  Consolidated 
Indiana  Coal  Compiiny  assumed  the  ownership  and  operation 
of  10  mines  in  Sullivan  County,  as  follows:  The  Union,  now 
called  Consolidated  No.  25 ;  Glendoria,  now  the  Consolidated  No. 
26 ;  Virginia,  now  Consolidated  No.  28 ;  Star  City,  now  Consoli- 
dated No.  29 ;  St  Clair,  Consolidated  No.  30 ;  White  Ash,  Con- 
solidated No.  31 ;  Hymera  No.  2,  Consolidated  No.  32 ;  Hymera 
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Na  3,  Consolidated  No.  33 ;  and  Hymera  No.  4,  now  called  Con- 
solidated No.  34. 

The  Vandalia  Coal  Company  was  the  next  to  form.  Sep- 
tember 1st  this  company  took  over  and  assumed  the  opera- 
tion of  27  mines,  situated  along  the  I.  &  V.,  the  Logans- 
port  Branch,  and  main  line  of  the  Vandalia  Railroad,  5  of 
which  are  in  Clay  County,  9  in  Greene,  1  in  Knox,  3  in 
Parice,  2  in  Sullivan  and  7  in  Vigo  County.  The  names  of  the 
mines  prior  to  the  time  of  their  purchase  and  the  numbers  under 
which  they  are  now  operated  are  here  given.  In  Clay  County 
the  Asherville  No.  1,  now  called  the  Vandalia  No.  50 ;  Fairview, 
Vandalia  No.  60;  Pearl,  Vandalia  No.  63;  Cloverland  No.  1, 
Vandalia  No.  64  and  the  Cloverland  No.  2,  now  called  Vandalia 
No.  65.  In  Greene  Coimty,  Island  No.  1,  now  called  Vandalia 
No.  2;  Island  No.  5,  Vandalia  No.  4;  Island  No.  2,  Vandalia 
Na  5;  Island  No.  3,  Vandalia  No.  6;  South  Linton,  Vandalia 
No.  3;  Atlas  No.  1,  Vandalia  Na  8;  Atlas  No.  2,  Vandalia  No. 
9;  Island  Valley  No.  2,  Vandalia  No.  21,  and  the  White  Eose, 
now  called  Vandalia  No.  20. 

In  Knox  County  the  Enterprise,  now  called  Vandalia,  No.  40. 
Li  Parke  County,  the  Minshall  No.  1,  Vandalia  No.  316,  Min- 
ahall  No.  2,  Vandalia  No.  317,  and  the  Raccoon,  now  called  Van- 
dalia No.  314.  In  Sullivan  County,  the  Dugger  Mine,  now  called 
Vandalia  No.  30;  Island  No.  4,  Vandalia  No.  10.  In  Vigo 
County,  the  Hector,  now  the  Vandalia  No.  68 ;  Rose-bud,  Van- 
dalia No.  67 ;  Royal,  Vandalia  No.  66 ;  Broadhurst,  Vandalia  No. 
81;  Greenfield  No.  1,  Vandalia  No.  80;  Lost  Creek,  Vandalia 
No.  69  and  Sugar  Creek  No.  1,  now  calle^l  Vandalia  No.  82. 

A  short  time  later  the  United  Fourth  Vein  Coal  Company  was 
organized  and  purchased  the  following  mines:  Island  Valley 
No.  4,  Black  Creek,  Ipland  Valley  No.  3,  Glenbum,  Antioch, 
North  Linton  and  Black  Ilawk.  Sixty-eight  of  the  mines  owned 
and  operated  by  the  above  coal  companies  are  located  in  the  5 
following  counties:  Clay,  5;  Greene,  22;  Sullivan,  26;  Vermil- 
lion, 5  and  Vigo,  10.  These  5  counties  produced  in  1904  7,281,- 
445  tons  of  coal,  or  more  than  %  ^^  the  entire  production  of 
bituminous  coal  of  the  State;  Greene  and  Sullivan  counties  alone 

producing  3,897,938  tons,  or  nearly  1-3  the  total  output     Con- 

• 
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sideling  the  fact  that  out  of  25  mines  in  Greene  County  the  6 
companies  above  mentioned  own  22  and  of  the  34  in  Sullivan 
Coimty  they  own  26,  while  in  Clay,  Knox,  Parke,  Vermillion 
and  Vigo  counties  they  have  purchased  none  but  the  largest  pro- 
ducing mines,  it  is  evident  that  considerable  more  than  ^  the 
production  of  bituminous  coal  in  the  State  will  be  controlled  by 
them.  In  addition  to  the  above  the  following  changes  in  owner- 
ship were  made  in  1905,  viz. :  The  North  West  Mine,  in  Greene 
County,  was  bought  and  operation  taken  over  in  December  by  the 
Central  Coal  &  Mining  Company.  The  Carbon  Mine,  in  Pike 
County,  was  sold  during  the  fall  to  the  Ayrshire  Carbon  Coal 
Company.  The  Winslow  Gas  Coal  Company's  property  was  sold 
at  public  sale  during  the  summer,  but  we  have  been  unable  to 
learn  the  uame  of  the  company  who  made  the  purchase.  The  S. 
H.  Wulfman  Coal  Company,  also  in  Pike  County,  reorganized 
during  the  fall  months  and  is  now  known  as  the  Patoka  Valley 
Coal  Company.  The  Lewis  Coal  &  Mining  Company,  in  Clay 
County,  disposed  of  (heir  mine  at  Coalmont  to  the  Big  Vein  Coal 
Company,  of  Terre  Haute.  The  Oak  Hill  and  McClellan  Sons 
coal  properties  in  Vennillion  County  were  purchased  in  October 
by  the  Shirkie  Bros.  The  Reliance  Coal  Company,  in  Sullivan 
County,  changed  hands  in  Xovember.  It  was  sold  to  the  Peabody 
Coal  Company  of  Chicago.  In  Vigo  County  the  old  Chicago 
No.  6,  or  Monkey  Mine,  was  purchased  during  October  by  M.  D. 
West  and  3  partners  who  have  secured  a  new  block  of  coal  near 
the  old  mine  which  they  will  open  up. 


ABANDONED  MINES. 

Sixteen  mines  were  abandoned  during  the  year,  in  addition  to 
which  the  Caladonia  mine,  owned  by  Indiana  Southern  Coal 
Company,  reduced  its  working  force  to  loi^s  than  10  men.  This 
shows  an  increase  of  2  in  nuniber  of  abandoned  mines  over  the 
new  ones  opened. 

We  exhibit  in  the  following  table  the  names  of  the  mines 
abandoned,  the  names  of  the  companies  owning  them,  date  of 
abandonment  and  the  counties  in  which  tlie  mines  were  located. 


ABANDONED   MINES. 
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TABLE  OF  ABANDONED  MINES. 


OartNo.lO 

Cornwmll 

Klondike 

Crawford  No.  ^... 
MontKomery  No.  2 

Tempiet«»n 

Cox  No.  3 

Lncia 

KftOCOOD 

n»y  County  No.  1 

Oroen  Hill 

]>iiKger 

Pbooniz  No.  3. 

Bnokeyo 

Brick  Worka 

HMleyville 

Cnladonia 


Brasil  Block  CorI  Co 

•iackton  Coal  and  Mining  Co.. . 

C.  Uhrlioh  CohI  Co 

Crawford  Coal  C<> 

I>avieM  County  Coal  Co 

Coal  Bluff  Mininir  Co 

Brazil  Block  Coal  Co 

M^cca  Cual  Co      , 

Vandalia  Coal  Co    

Clay  County  Coal  Co 

Indiana  Southern  Coal  Co 

ViibdaliaCoal  Co 

New  PitUburic  Cnal  Co 

McClellan  Coal  Co 

Terre  Haute  Brick  and  Pipe  Co 

J.  Ehrlich  Coal  Co    

Indiana  Southern  Coal  Co 


Jan.  1.... 

Aug.  1..., 

Nov.  14.... 

Feb.  1.... 
March  1... 

May  1 . . . . 

Auk.  11... 

May  t... 

Jan.  1... 

Jan.  1.... 

Jan.  1 . ..  < 

^'ept.  10..., 

Jan.  — ... 

Jan.  1.... 

Jan.  I.... 

Jan.  1  .. 

Sept.  1.... 


Clay. 

Clay. 

Clay. 

Clay. 

Daviesa. 

Greene. 

Marke. 

Parke. 

Farke. 

Pnrke 

Sullivan 

oullivaii. 

Sullivnii 

-Vermillion. 

Vigo. 

Vi«o. 

Sullivan. 


The  Caladonia  mine  has  not  been  entirely  abandoned;  about 
six  miners  are  employecl  loading  coal  for  the  Illinois  Central 
Railroad  engines. 

Added  to  the  above  quite  a  number  of  large  producing  mines 
suspended  operations  for  indefinite  periods  on  account  of  slack 
trade,  accidents,  strikes,  etc.,  all  of  which  combined  explains  the 
shortage  as  shown  in  the  table  of  production  for  1905.  We  show 
in  the  following  table  the  names  of  mines  suspending  operations 
for  a  period  of  30  days  or  more,  the  length  of  time  they  were  idle 
and  the  cause  of  suspension. 

SUSPENSIONS. 
CLAY  COUNTY. 


Namr  ok  Mink. 


Rebatock.  

Superior  No.  4 

Pairview 

Pearl 

Crawford  No  8  .... 

Fortner 

Glen  No.  1 

World'a  Fair  No.  2  . 
Taland  Vullcy  No.  4 

Superior  No.  4 

OirlordNo.2 

Harriaon  No.  3 


Lkncth  of  Timr  Idlk. 


CaURK  of  SrSPKNRION. 


May  1  to  July  31 

Aitril  1  to  July  31 
January  1  to  l)er^oinber3l. 
Aufcutft  1  to  0(;t()ber  31.   .   . 
FebruHry  1  to  December  31 

JiiMunry  I  to  July  31 

April  1  to  April  30 

April  1  to  Aii«:uPt3l 

A  pril  1  to  A iifruflt  31 

Miirrh  1  to  July  31 

February  II  to  October  31  . 
April  1  to  October  31  


Slnc:k  trade. 

SiNck  trade. 

Strike  in  1904. 

DurinR  change  of  ownership. 

SiHck  trade. 

Slack  trade. 

Cau^e  unknown. 

Slack  trade. 

Slack  trade,  change  in  ownership. 

Slack  trade. 

Slack  trade,  innkiofr  repairs. 

Making  repair.**,  slack  trade. 


<iREKXE  COUNTY. 


April  1  to  Sop'euiber30 

.lune  1  to  AuKU^4t31   

April  1  to  October  31 

.Tune  to  September 

Sonaier  No.  2 January  to  September 
idland i  April  II  to  May  31 

Latainger '  September,  1904,  to  OctoberJ905. 

IalMidMo.4 '  Maylto31 


laland  Valley  No.  3. 

Qlenburn   

Atlaa  No.  2. 

Taland  No.  3 


Floodo<l.  changed  ownership. 

Slack  trade. 

Slack  trade. 

Mine  flooded  and  no  orders. 

Slack  trade. 

Slack  trade. 

Tauae  unknown. 

Strike. 
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8U8PEN8ION8-Continued. 
KNOX  COUNTY. 


Namb  or  MiKB. 

Lbnoth  of  TiMB  Idlb. 

Causb  of  Subpbnbxok. 

Jnne  1  to  July  31 

Slack  trade. 

lijnn 

Fabraary  1  to  AdHI  30 

Slack  trade. 

BntsFDriM 

March  1  to  Ootobor  1 

Slack  trade. 

PARKK  COUNTY. 


Superior  No.  3 

MinthallNo.l 

MiDthallNo.2 

Blackburn 

Winilow  Noi.3  and  5 

Shirley  Hill  No.  1 . . . 

Banker  Hill 

New  Linton 

Shelbnm 

Reliance 

Linton  Bitaminoui . 
Freeman 


April  1  to  Jnne  30  . . 
April  1  to  August  31 
April  1  to  June  30... 


Slack  trade. 

No  orden.  change  ownership. 

Slack  trade. 


PIKB  COUNTY. 


June  1  to  August  31. 
Idle  entire  year 


Mine  flooded. 

In  hands  reoeirer,  sold. 


SULLIVAN  COUNTY. 


May  1  to  June  30 

April  1  to  July  31 

June  1  to  December  1 

January  to  September 

September  1  to  October  30. 

April  to  October 

May  1  to  October  1 


Making  repairs. 
Making  repairs. 
Strike,  slack  trsde. 
Completing  equipment. 
In  hands  of  receiver,  sold. 
Slack  trade. 
Making  repairs. 


GIBSON  COUNTY. 

Oswald 

May  1  to  August  26 

Rebuilding  tipple. 

VIGO  COUNTY. 

Hector 

April  1  to  September  1 

No  orders,  change  ownership. 

WARRICK  COUNTY 

• 

Chandler 

June  1  to  August  31 

Slack  trade. 

Star  City  No.  1 

Aoril  1  to  October  1 

Slack  trade. 
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ThUe  Showing  Sumber  of  Miners,  Maekint  Smnen  and  Bdptn,  £(«.— Continned. 
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SUMMARY  OF  MINING   MACHINBItY. 

Total  number  of  direct  liolstlns  engines 89 

Total  number  ot  genred  bolstlng  engluca 101 

Grand  total  nunilwr  of  hoisting  Miglnea 190 

Total  estimated  coat  of  direct  hoisting  engines $150,350  00 

Total  estimated  eost  of  gcnred  hoisting  engines 87,500  00 

Grand  tolal  estlmaicil  cost  of  liolsting  engines 243,850  00 

Total  number  of  tubular  boilers 2i,n 

Total  numl>er  oC  flued  boilers 57 

Total  number  of  cylinder  boilers 50 

Grand  total  numlier  of  boilers 385 

Total  estimated  cost  oC  tubulnr  Iwllers ¥l!Mi.lKi  00 

Total  estimated  cost  fined  Iwillers 22.21*0  00 

Total  estimated  eost  cylinder  Iwllers JT.OOO  00 

Grand  total  estimated  cost  of  boilers 2;r>,385  00 

Grand  total  hoisting  engines  and  boilers 470,235  00 

Total  number  eliaker  screens 42 

Total  cBllmated  cost  shaker  screens 503.000  00 

Total  number  automatic  cages 244 

Total  estimated  cost  automatic  cages J73.200  00 

Total  number  box  car  loaders 26 

Total  estimated  cost  box  car  loaders $69,000  00 

Total  number  coal  waabera 1 

Cost  o(  coal  washer , , J6,0(»  W 
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ELBCTBIO  MACHINEBY. 

Total  number  of  dynamo  engines 85 

Total  number  of  dynamos 86 

Total  number  of  chain  mining  machines 374 

Total  number  of  mine  motors 34 

Total  estimated  cost  of  dynamo  engines $136,000  00 

Total  estimated  cost  of  dynamos 153,000  00 

Total  estimated  cost  of  chain  mining  machines 411,400  00 

Total  estimated  cost  of  mine  motors 58,400  00 

Grand  total  estimated  cost  electrical  machinery 758,800  00 

Total  number  of  mines  having  rope  haulage 7 

Total  estimated  cost  of  rope  haulage $28,000  00 


COMPRESSED  AIS  MACHINEBY. 

Total  number  of  compressors 25 

Total  number  couipressed  air  punching  machines 158 

Total  estimated  cost  of  compressors $75,000  00 

Total  estimated  cost  punching  machines 46,400  00 

Grand  total  estimated  cost  compressed  air  machinery 121,400  00 


RECAPITULATION. 

Total  estimated  cost  of  hoisting  engines $243,850  00 

Total  estimated  cost  of  steam  boilers 235,385  00 

Total  estimated  cost  of  automatic  cages 73,200  00 

Total  estimated  cost  of  box  car  loaders 65,000  00 

Total  estimated  cost  of  coal  washers 6,000  00 

Total  estimated  cost  of  electrical  machinery 758,800  00 

Total  estimated  cost  of  roi>e  hauhige 28,000  00 

Total  estimated  cost  of  compressed  air  machinery 121,000  00 

Grand  total $1,531,235  00 

Note  1.  Tliere  are  no  electric  hoisting  engines  at  any  of  the  Indi- 
ana mines. 

Note  2.  The  above,  while  representing  the  important  parts  of  ma- 
chinery, cost.  etc..  that  make  up  the  complement  of  a  mine,  does  not 
represent  l)y  fjir  the  actual  amount  expended  in  opening  and  developing 
a  mine.  To  this  ninst  bo  adde<l  the  sinking  and  timbering  of  shaft,  tipple, 
engine  room,  lM)ikT  room  and  other  buildings  ventilating  fan,  scales, 
ropes,  blacksmith  shop,  smithing  tools,  mine  cars,  mine  pumps,  mine 
mules,  railroad  switch  and  many  other  articles  all  of  which  would  amount 
to  a  sum  about  equal  to  that  represented  in  the  recapitulation. 
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TABLE 

Showing  by  Counties  the  Oeologicnl  Ikumber  of  eocU  Mams  operated  in  the  Bituminous 
Coal  fields  of  Indiana  and  the  Number  of  Tons  mined  from  each  seam  in  1905. 


Total. 
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465,074 

»88,847 
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2^387,679 

307,781 

1,H84.682 

1392,82^ 
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EXAMIXATIO^\S. 

Examinations  of  applicants  for  certificates  of  competency  to 
serve  as  mine  boss,  fire  boss  and  hoistin^r  engineers  were  held  in 
Terre  ITaiite  on  the  foUowin^:  dates  during  the  year  1905,  and  the 
result  of  each  examination  exhibited  in  the  table  below : 


Applicants. 


Passed. 


Failed. 


M.lJ.iF.B.  H.  K. 


M.  B. 


F.B.  n.  K   iM.B. 


F.B.  U.  K. 

I 


April  11  tola.  .. 
August  2^  24,  25 
December  27,  28. 


Total 


1 

47 

8 

55 

25 

35 

8 

24  : 

21 

37 

24 

35 

1 

27 

119 

40 

114 

'^' 

5 

1 

18 


23 


22 


10    .      11 
23  12 


3 
i 
6 


32 
14 


We  give  herewitli  a  list  oi  tho  names  and  addresses  of  persons 
who  passed  at  tlie  above  examinations  and  to  whom  certificates 
were  granted,  also  inimbor  of  c(»rtiticate  and  per  cent,  of  grade: 


noisTiNd  exginp:ers. 

Examination  Held  April  11,  12  and  13,  1905. 

No. 
Certi/loate,  Nanif.  Addrw*. 

7 Wni.  n.  Southerlin Carlisle 

8 Lon  Wilson Carlisle 

9 Hershel  Wence Shelburn 

XO Isaac  Kauble. Linton 


Per 
Cent, 

79 

78 

80 

76 
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No,  Per 

Certificate,          Name,                                                     Addren,  Cent. 

11 J.N.  Artbar Qilmoar 76 

15 John  Strietelmier Linton 75 

17 Frank  Gambill Sullivan 77 

18 George  A.  Gastinean Sullivan 77 

22 Thad  Miller Seeleyville 79 

31 A.M.Dale Bicknell 77 

33 Joseph  Fox Bicknell 84 

63 Jas.  N.Watson Linton 78 

66 Oscar  L.Lind Sandborn 83 

65 W.  B.  Beattie Littles. 77 

70 Allen  Ruble Tritcbton 77 

85 J.  A.  Baker Goalmont 79 

90 Charles  Miller Linton 77 

93 Jas.  C.Winn Brasil 76 

94 J.  B.  West Linton 78 

95 C.  H.  Ruubauffh Brazil 77 

99 Benj.H.  Ruble Wheatland 76 

104 Albert  Weaver Bicknell 79 

113 Scott  Amour Linton 76 


MINE  BOSS. 

Examination  Held  April  11, 12  and  13, 1905. 

No.  Per 

Certifieate.           Name,                                                        Addreta,  Cent, 

6 Arch  Fisher Diamond 81 

25 Herbert  M.  Stewart Burnett 84 

26 Ambrose  Johnson Terre  Ilaute 77 

29 .  E.  Kent  Davis Shelburn 77 

32 George  H.  Burton Princeton 81 

36 WilliamTreager Brazil 84 

37 James  Gray Diamond 78 

39 Reaben  H.  Crabb Edwards 77 

42 Thoman  E.  Cassady Cannelburg 82 

43 John  Pint  in Edwards 77 

45 George  Benefield Shelburn 84 

46 Oliver  Hou«tin Clinton 87 

51 Alex  Wright Ehrmandale 79 

52 Harry  Harvey Linton 79 

72 T.  A.  Mathews Jasonville 80 

75 William  Sampson Linton 77 

76 Charles  E.  Sherwood Linton 86 

78 John  D.Harper Linton 87 

79 Stephen  J.  Robinett Linton 81 

91 Charles  S.  Perry Cates 91 

96 Otto  R.  Chamberlain Seeleyville 76 

24 Charles  Mc Atee Linton 79 

106 Thomas  Race Brazil 77 

108 Archie  McCulloch Clinton 82 

109 L.L.  Reese Bicknell 77 


FIRE  BOSS. 

E.Ynmination  Held  April  11, 12  and  13, 1905. 

A'o.  Per 

Certificate.  Name.  Address.  Cent. 

5^ Jules  Surmont Linton 80 

54 Robert  E.Collins Linton 78 

58 Patrick  Byrne Linton 76 

82 George  Murdock Linton 76 

97 W.H.  Chandler Clinton $1 
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HOISTING  ENGINEERS. 

Examination  Held  Angait  22, 23  and  24, 1905. 

No.  Pwr 

Ceriifieatf..           Name.                                                        Addre»».  Cent. 

2 John  Mommert Ploaiantville 80 

A Ed  A.  Allen Jasonville 76 

7 Charles  Beadley Midland 78 

8 Fred  Q.Marshall Sulliyan 81 

9 OtisEthridge FarmersburR 78 

11 W.  H.Coker Linton 78 

13 William  Roseberry Furnswortb 75 

14 D.  E.  Alumbaugh Sullivan 75 

15 Henry  Ballard Dugger 75 

16 Daniel  Brown Dugger 76 

MINE  BOSS. 

Examination  Held  August  23, 24  and  25, 1905. 

No.             ^  Per 

Certifivote.     Name.                                                                Addrenn.  Cent, 

18 George  W.  Chambers Clinton 90 

20 Charles  A.Thompson Carbon 76 

21 Urick  Decker Sullivan 85 

23 W.  S.Harris Tcrre  Haute 82 

25 J.A.  Crabb Terro  Haute 77 

26 Robt.P.  McKinney Linton 78 

27 Fran k  Crooks Caladonia 80 

28 Mont  Ayler Carbon 82 

30 RobertT.Peel Farmersburg 90 

32 Clay  Moss  Jasonville 77 

33 Jules  Surmont Paxton  92 

35 Edgar  Livingston Linton 76 

36 Albert  Wheatley Linton 75 

37 Ivor  Risher Linton 80 

40 Reuben  Street Terre  Haute 79 

42 George  H.  Richards Terre  Haute 76 

43 Arthur  Love Linton 83 

44 Scott  Amour Linton 84 

45 J.F.Leigh Linton 75 

46 Oscar  J.  Plesohner Linton 75 

41 Noah  Duchene  Brazil 76 

22 Clem  Phillips Brazil 78 

79 Alvah  Halbert Linton •. 89 

HOISTINiJ  ENGINEERS. 

Examination  Held  I>e«.*embor  27  and  2H,  T.KVS.    - 

No.  Per 

Certifientr.      Nnme.                                                                   AddrrxM.  Cent. 

11 Wm.Mcirinjf Brazil 83 

16 Charles  McCarter Shelburn 78 

20 Ja[iu»<»  Powell Due^rer 75 

22 R. C.  Lf wellyn Dutr^cr 76 

23 Charles  Weaver Sullivan 77 

25 J.  0.  Stewart Linton 78 

27 Sherman  Turvy Linton 76 

28 (iarnet  (Jardncr Linton 77 

30 KohortBaird Cardonia 77 

31 William  Smith Boonville 76 

32 Harry  Low  is Prinreton 90 

35 Edward  Jonos Linton 7rt 

37 KdShott Burnett 75 

86 Alpha  M.Withrow  Diamond 81 
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Jfo.  Per 

Ctrt^eate.          Name.                                                       Addre—.  Cent, 

65 Clear  Hall Caladonia. 89 

76 George  Chad  wick FontanetL 80 

77 Blaford  Gadberry   Shelbam 79 

79 Garfield  Dagger Shelbam 7fl 

78 VickVandvoir Coal  Blaff. 78 

83 Samael  Fleming Carlisle 75 

86 OIlie  Ring Farmersbarg 93 

89 J.Thomas  Williams  Carlisle 79 

94 George  B.  Kassell Barnett 89 

MINE  BOSS. 

Examination  HeM  December  27  and  28, 1906. 

Jfo,  Per 

Certificate.      Nnmr.                                                                   Addreet.  Cent. 

2 John  J.  Rowa Farmersbarg 84 

6 Cooper  Taylor Jasonville 76 

6 Morgan  Thomas Rosedale 90 

7 Adam  Vonderschmitt Vicksborg 76 

10 William  Pierce Boonville 76 

12 W.  L.Brown  Harmony 88 

14 William  Burcham Linton 78 

15 Theodore  Lindcr Terre  Haate 76 

17 P.  Wiggs Littles 79 

33 Jens  Thomas Shelbam 80 

41 Wm.  Gregory Cass 85 

43 T.H.Mills Shelbnm  83 

47 R.  M.Hughes Barnett 77 

49 David  Wilson  Sallivan 88 

51 Charles  Martin JaRonville 76 

51 John  Henry  CoxviJIe  82 

54 William  Anderson Linton 87 

68 William  Oambill West  Terre  Haute  81 

61 James  Kennedy West  Terre  Haute  82 

63 James  Simons Ayrshire 78 

72 Milburn  Little Winslow 76 

74 JameB  White Jasonville 83 

75 David  Evans Coal  Bluff 79 

78 William  Hays Terre  Haute 80 

81 (JeorRO  Anderson Farmersburg 86 

86 Jas.  Vanderver Coal  Bluff 82 

98 Wm.  W.  Hughes Clinton 76 

FIRE  BOSS. 

Examination  Held  December  27  and  28, 1905. 

/Vo.  Per 

Certiffrate.      Name.                                                                 Addre»H.  Cent. 

2 John  J.  Rowa Farmersburg 84 

3 Steve  Robinett Linton 79 

4 Walter  Lambert Jai^onville 86 

40 John  Sutton Farmersburg 87 

42 (/lay  Mops Jasonville 85 

4o ThoH.  Thoman  Shelburn 85 

4(> Jamea  Nolun Linton 83 

57 Harvo  Conrad Bicknell 86 

69 Sol  Davis Bicknell 80 

71 John  Archer Shelburn 91 

73 William  Myers Turner 87 

93 R.B.Coleman Sullivan    76 

80  Uric  Decker Sullivan 80 


MINE   GASHALTIES. 
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No. 
CtrtificaU.  AddrtMt. 

82 S.J.  Wilton Linton 

87 James  Dann Vickeburg 

91 Harry  Evani Hymera... 

92 £.  B.Roaie Sullivan  .. 

99 William  Burrows Shelbarn.. 


Ptr 
Cent. 

82 

86 

85 

83 

99 


Certificates  of  service  granted  the  following  in  1905  : 

MINE  BOSS. 

H.  E.  Hotteller Jasnn ville. 

Benjamin  King Seeleyville. 

David  Wesley Clinton. 

Oeorge  B.  Stuthard Clinton. 

W.F.  Bosley Troy. 

Joseph  Herron Evansville. 

William  Seckinger Farmersbarg. 

Thomas  Wilson Washington. 

Martin  Cahill Cannelbnrg. 

HOISTINO  ENGINEERS. 

John  H.Merrill Newburgh. 

Charles  A.  Wilder Boonville. 


MliVE  CASUALTIES. 

The  monthly  reports  of  coal  companies  and  mine  bosses  made  to 
this  office  during  the  year  1905  show  an  aggregate  of  251  acci- 
dents to  mine  employes,  claspifie<l  as  follows :  Fatal,  47 ;  serious, 
103,  and  minor,  101.  Tho  causes  of  these  accidents  are  sho\m 
in  the  annexed  table: 


TABLE 

Exhibitintj  Number  of  Casualties  Arvting  in  Indiana  Mines  Durintj  the  Year  1905  and 

the  Different  Causes  Thereof. 


CAUSES  or  ACCIDENT. 


Falling  slate 

Falling  coal 

8moke  explosion 

Delayed  shots 

Premature  ^hots 

Blown-out  shots 

Misplaced  shotn 

Ascending  cage 

Decending  oage  

Kicked  by  mule 

Mine  cars 

Falling  down  shaft 

Mining  machines 

Railroad  ears 

Coal  falling  down  shaft 

Explosion  of  fire-damp 

Shot  blowing  through  pillar. 

Powder  explosion 

MisoellaneoQS 


Totals 


I  I  ■ 

I    Fatal.   ,  Serious,  i  Minor. 


18 


1 
2 


9 
4 


1 
1 
1 
1 
3 
4 

"47" 


103 


•  •  •  •  •      •  •  I 
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FATAL  ACCIDENTS. 

We  give  herewith,  by  months,  a  detailed  statement  of  facts 
and  circumstances  attending  each  of  the  above  fatal  accidents  as 
established  by  investigation  made  by  this  department,  acting  in 
conjunction  with  the  coroner  of  the  county  in  which  tlie  accident 
occurred,  also  such  comments  on  same  as  we  deem  necessary,  with 
recommended  legislation  relating  to  mine  accidents. 

JANUARY. 

The  records  for  this  month  show  a  total  of  4  fatal  accidents 
arising  from  different  causes.  The  first  of  them  occurred  on  the 
4th  inst.,  in  the  McClelland  Coal  Company's  Buckeye  Mine,  Ver- 
million County.  John  Galloway,  American,  a  shot  firer,  aged  2G 
years,  met  his  death  as  the  result  of  a  smoke  explosion,  caused 
by  blown  out  shots.  Decedent  and  a  fellow  miner  by  the  name 
of  Charles  Houser,  were  employed  to  fire  the  shots  in  this  mine 
after  the  miners  and  other  workmen  had  completed  their  day'? 
work  and  left  the  mine.  About  3:30  o'clock  p.  m.  (firing  time) 
of  above  date,  they  had  commenced  firing  the  shots,  as  usual, 
which  had  been  prepared  by  the  miners  during  the  working  hours 
of  the  mine  and  bad  comi)leted  all  of  their  work  on  the  north 
side  of  the  mine,  except  one  pair  of  cross  entries,  viz.,  the  1st 
and  2d  northwest.  Both  men  were  lighting  shots  on  the  2d  west, 
Galloway  connnoncing  at  the  head  of  the  entry  and  Ilouser  a 
numl)er  of  rfx>ms  farther  back,  each  to  continue  lighting  shots 
one  after  the  other  as  long  as  there  were  any  to  light  in  the  district 
allotted  him.  Some  S  or  10  shots  had  been  lighted  in  this  man- 
ner l)efore  any  one  of  them  had  time  to  explode,  when  a  shot 
located  in  face  of  the  entry  and  one  in  room  4  (both  resulting  in 
blown  out  shots)  exploded  simultaneously,  the  flames  of  which 
entering  the  dense  body  of  heated  powder  smoke  made  by  the 
shots  previously  fired,  caused  a  smoke  explosion  of  such  violence 
as  to  almost  wreck  the  interior  of  the  mine.  The  shot  firers  evi- 
dently fi^are<l  an  explosion  would  follow  some  one  of  the  shots 
they  had  lighted,  as  they  had  gone  over  into  room  1  on  the  first 
west  for  safety.  The  explosion,  however,  covered  the  entire  area 
of  both  entries?^  and  when  found  by  searching  parties  several  hours 
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later,  Galloway  was  dead,  having  succumbed  either  to  after  damp 
or  powder  smoke,  possibly  both.  Houser  was  unconscious,  but 
on  being  taken  to  the  surface  was  revived  with  much  difficulty, 
otherwise  he  suflFered  no  serious  inconvenience  and  was  at  his 
work  again  in  a  few  days. 

A  very  dangerous  practice,  one  for  that  matter  which  a  majority 
of  shot  firers  are  guilty  of,  is  exhibited  in  this  instance,  viz.,  that 
of  lighting  a  number  of  shots  in  succession,  frequently  causing  a 
dozen  or  more  to  explode  at  the  same  moment,  thus  creating  a 
dense  body  of  powder  smoke,  sometimes  at  almost  white  heat. 
Also  the  extra  heavy  concussion  of  so  many  shots  raising  the  coal 
dust  in  suspension  and  should  the  flame  of  a  blown  out  shot  enter 
the  atmosphere  in  this. condition  an  explosion  of  greater  or  lees 
violence  is  sure  to  follow. 

On  January  12th,  Fred  Willis,  American,  aged  18  years,  single, 
was  fatally  injured  by  being  nm  over  by  a  loaded  mine  car,  in  the 
Victory  Mine,  Greene  County.  At  the  time  of  the  accident  he 
was  coming  down  a  slight  grade  with  a  trip  of  loaded  cars  at  a 
rapid  rate  of  speed,  ridincr  by  standing  with  one  foot  on  the  draw 
bar  in  the  front  end  of  the  first  car  and  the  other  foot  on  the  tail 
chain.  Just  as  he  reached  the  lx)ttom  of  the  grade,  his  foot  slipped 
and  ho  fell  under  the  front  car  and  dragged  for  some  distance, 
crushing  him  about  the  head  and  chest,  injuring  him  so  that  he 
died  a  few  davs  later. 

On  January  I7th,  George  Hugh,  American,  aged  46  years, 
was  killed  by  falling  slate  in  the  Linton  Semi-Block  Mine,  Sulli- 
van County.  At  the  time  of  the  accident  Hugh  and  3  other  per- 
sons were  at  work  cleaning  up  a  slate  fall  near  the  face  of  a  cross 
entry.  A  few  feet  inside  the  point  where  they  were  working  was 
a  very  dangerous  j)ie(*e  of  loose  slute,  which  the  mine  boss  had 
examined  when  starting  the  men  to  W()rk,  and  gave  them  orders 
that  no  one  sliouhl  go  under  it  until  it  liad  been  properly  secured 
or  tiiken  clo\^^l,  but  for  some  reason  <locedent,  at  about  11:30 
o'clock,  bad  gone  under  it  and  was  working  when  suddenly,  with- 
out warning,  it  gave  way  and  a  large  piece  of  the  slate,  measuring 
8  feet  wide,  10  feet  long  and  13  inches  thick,  fell  <ni  him,  killini; 
him  instantly.  TTc  leaves  as  dependents  a  wife  and  5  children. 
A  confonnance  to  the  orders  given  by  the  mine  boss  in  this 
instance  would  have  prevented  the  loss  of  a  life. 
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On  January  25th,  Andrew  Trueblood,  American,  loader,  aged 
25  years,  was  fatally  injured  by  falling  slate  in  the  Wilfred  No. 
1  Mine,  also  in  Sullivan  County.  At  about  8 :00  o'clock  a.  m.  of 
above  date,  Trueblood  and  his  buddy  were  engaged  in  loading  a 
car  of  coal  and  were  working  within  6  or  8  feet  of  the  face  of 
this  room,  when  a  piece  of  slate  7  feet  wide,  8  feet  long  and  5Vi2 
inches  thick  fell,  striking  decedent,  injuring  him  so  badly  that 
he  died  9  hours  later  at  his  home.  He  leaves  a  wife  and  1  child. 
The  accident  w^as  investigated  by  Assistant  Inspector  Mr.  Dodds, 
who  reported  plenty  of  timbers  of  proper  length  and  cap-pieces  on 
hand,  and  that  the  accident  could  have  been  prevented  had  a  num- 
ber of  them  been  set  under  the  slate,  which  was  not  done. 

FEBRUARY.  * 

Three  deaths  resulting  from  mine  accidents  occurred  during  this 
month,  the  first  of  which  was  that  of  Lew  E.  Webb,  American, 
aged  52  years,  night  foreman  at  the  Glendora  Mine,  Sullivan 
Coimty.  At  about  11  o'clock  p.  m.  of  the  14th,  Webb  and  1 
other  person  w-ere  engaged  thawing  out  some  steam  pipes  with 
burning  waste.  The  pipes  were  located  a  short  distance  above  the 
surface,  and  in  order  to  reach  them  they  were  using  the  east 
cage.  After  they  had  com])leted  the  work  of  thawing  out  tlie 
pipes  they  came  down  to  the  ground,  landing  on  the  cage,  and  the 
night  bein^  very  cold  they  went  into  the  engine  r(X>m  to  warm, 
leaving  the  cage  stationary  at  the  groimd  landing.  After  staying 
in  the  engine  room  about  5  minutes  decedent  started  to  go  down 
the  shaft  for  the  purpose  of  starting  the  pump.  Both  of  the  shaft 
gates  were  standing  open  and  although  the  pit  head  was  well 
lighted  with  electric  lights,  he  in  some  ^vay  made  a  mistake  and 
stei)ped  into  the  open  or  west  side  of  the  shaft,  falling  to  the  bot- 
tom, a  distance  of  160  feet,  killing  him  instantly.  lie  leaves  as 
dependents  a  wife  and  2  children.  An  observancx>  on  the  part  of 
decedent  of  the  statute  requiring  the  mine  management  to  keep 
shaft  gates  closed,  except  when  in  u^^e,  would  have  prevented  this 
accident. 

On  February  18th  Tillman  Shoemaker,  American,  miner,  aged 
28  years,  was  fatally  injured  by  a  premature  blast  in  the  Osw-ald 
^fine,  Gibson  County.     At  alK.nit  3  oVlock  j).  m.  of  above  date, 
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deceased  was  attempting  to  charge  a  shot  and  his  cartridge  having 
stuck  fast  before  reaching  the  back  of  the  drill  hole,  it  is  pre- 
sumed that  he  was  trying  to  drill  it  out  with  the  steel  bitt  on  his 
tamping  bar,  and  fired  the  powder  by  the  steel  coming  in  contact 
with  a  piece  of  sulphur,  making  a  S])ark.  'Hiis  opinion  is  based 
on  the  fact  tliat  a  frcsh  cartridge  of  powder  was  sUtnding  about 
4  feet  back  from  where  he  was  working.  Also  from  the  fact  that 
the  tiunping  bar  was  found  some  20  feet  back  from  the  face  of  the 
room,  wnth  the  bitt  pointing  toward  tlie  drill  hole.  The  bitt  was 
also  very  warm  when  examined  a  few  minutes  after  the  accident. 
When  found,  decedent  was  lying  about  21  feet  back  from  the  drill 
hole  where  he  was  thrown  l)y  the  shot,  and  although  conscious,  his 
pain  was  so  intense  from  injuries  received  that  he  was  unable 
to  give  any  information  as  to  how  the  accident  occurred,  and  die<l 
20  hours  later  witliout  having  done  so.  He  leaves  a  w-ife  and 
1  child. 

On  February  2Sth,  J)aniel  Shake,  American,  miner,  aged  44 
years,  was  fatally  burned  by  an  explosion  of  blasting  powder  in 
the  Knox  ^line,  Knox  County.  From  evidence  given  at  the  in- 
vestiffation  bv  deceased  himself,  he  at  the  time  of  the  accident 
(12:20  p.  m.)  was  engaged  making  up  cartridges  preparatory  to 
charging  his  shots.  He  had  made  and  filled  with  powder  1  car- 
tridge abfjut  2\<*  feet  in  length  and  alx>ut  2  inches  in  diameter, 
which  he  leaned  up  again«>t  the  coal  within  a  foot  or  so  of  his 
lamp,  which  was  ^^4ting  on  the  floor,  an<l  while  preparing  a  se<;- 
ond  cartridge  the  one  leaning  against  the  coal  was  in  some  way 
knocke<l  over  on  the  hunp,  igniting  the  i)nw<ler,  exploding  both 
cartridges  and  nearly  a  full  ko«r  of  powder,  frnni  which  he  was 
filling  tlic<  r.lrtn(le(*^^.  buniinii;  him  Iwjth  inteniallv  and  exiernally, 
from  which  injuries  he  died  <iu  Mnrcli  M  follawing.  He  loiives 
as  dependents  a  wife  and  4  chiMren. 

MAKCII. 

Eleven  fatal  a<*ci(lonts  were  recorded  during  this  month,  the 
first  of  wlii(*li  (K'curred  in  the  Jackson  Hill  No.  2  Mine,  Sullivan 
County,  when  on  the  <)tli  inj^t.  Jacob  Ih'umitt,  American,  a  driver, 
agwl  2<>  yours,  was  fatally  injured  by  falling  do^\^l  the  hoisting 
shaft  off  an  ascending  cage.  At  about  H  :45  o'clock  p.  m.  d(K*eased 
having  completed  his  day's  work  was  bringing  his  mule  up  the 
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shaft  and  when  within  about  10  feet  of  the  surface  landing  he 
in  some  way  fell  over  and  was  caught  and  dragged  through  be- 
tween the  cage  bottom  and  the  buntins,  crushing  him  about  the 
head  and  chest,  permitting  him  to  fall  to  the  bottom  of  the  shaft, 
a  distance  of  about  90  feet,  injuring  him  so  badly  that  he  died 
7  days  later.  He  leaves  a  wife  and  2  children.  There  were  no 
eye  witnesses  to  this  accident  and  it  is  not  known  what  caused  him 
to  fall.  It  is  reported,  however,  that  he  stated  to  some  persons  a 
short  time  after  the  accident  that  his  mule  had  reared  up  while  he 
was  holding  it,  causing  him  to  lose  his  footing.  This  statement  is, 
in  all  probability,  true  and  will  explain  the  cause  of  his  fall. 

On  March  9th  Harlin  Lee,  American,  loader,  aged  19  years, 
single,  was  killed  by  a  premature  blast  in  the  Island  Valley  No.  2 
Mine,  Greene  County.  Decedent  and  his  father  were  working  to- 
gether as  loaders,  their  duties  being  to  shoot  down  and  load  out 
the  coal  after  it  had  been  under  cut  with  an  electric  chain  ma- 
chine. Also  to  timber  their  working  place.  On  the  evening  of 
the  above  date  they  had  prepared  their  shots  in  one  of  their  rooms, 
which  had  been  under  cut  6  feet  deep.  One  of  the  shots  known 
as  the  breaking  down  shot  was  located  in  the  center  of  the  room, 
the  other  two  were  located  one  on  each  rib  of  the  room, 
the  two  latter  being  tamped  on  fuse,  while  the  center  or  breaking 
down  shot  was  tamped  on  a  needle  to  be  fired  with  a  squib.  When 
firing  time  came  the  center  shot  was  lighted  and  both  men  ran 
to  a  place  of  safety,  where  they  waited  until  they  heard  it  ex- 
plode. When  they  returned  to  light  the  2  shots  remaining,  the 
father  taking  the  one  on  the  left  and  the  son  the  one  on  the  right 
rib,  the  father  succeeded  in  lighting  his  shot,  but  just  as  the 
son  was  attempting  to  light  the  one  on  the  right  he  discovered  that 
the  powder  in  the  fuse  was  burning,  having  been  lighted  from 
the  flame  made  by  the  center  shot.  He  caUed  to  his  father  warn- 
ing him  of  the  danger  and  they  both  started  to  run,  the  son  in  the 
lead,  and  when  he  had  reached  a  point  some  20  feet  from  the 
face  of  the  room,  the  shot  exploded,  a  piece  of  the  flying  coal 
striking  him  on  the  head,  killing  him  instantly.  Had  common 
squibs  been  used  to  fire  these  shots,  one  more  victim  sacrificed  to 
the  practice  of  using  fuse  in  shot  firing  would  have  been  spared. 

On  March  2  2d  occurred  in  the  Oswald  Mine,  Gibson  County, 
one  of  the  most  appalling  mine  accidents  in  the  history  of  the 
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State.  Nine  lives  were  sacrificed  on  that  date,  5  of  whom  were 
taken  from  the  mine  dead  and  4  fatally  injured,  as  a  result  of  an 
explosion  of  powder  smoke,  blasting  powder  and  a  small  amount 
of  coal  dust,  caused  by  a  windy  or  blown  out  shot.  This  shot  had 
been  prepared  by  a  miner  named  Roscoe  Hedrick,  and  his  utter 
disr^ard  of  the  statute  governing  the  use  of  powder  and  the 
manner  of  placing  and  preparing  shots  in  coal  mines,  as  well  as 
the  general  methods  of  mining  followed  by  miners,  amounted  to 
nothing  more  nor  less  than  criminal  negligence.  An  examination 
of  the  scene  of  the  accident  was  made  on  the  day  following  the 
explosion  by  Assistant  Inspectors  Dodds  and  Tliomas,  2  practical 
mine  superintendents,  viz. :  Michael  King  and  John  Eddy,  and 
myself,  which,  together  with  the  investigation  made  by  the  coroner 
of  Gibson  County,  and  myself,  disclosed  the  following  facts :  That 
during  the  forenoon  of  the  above  date,  Roscoe  Hedrick  had  pre- 
pared a  shot  in  the  face  of  room  10  (his  working  place)  on  the 
fourth  south  cross  entry,  on  the  west  side  of  the  mine,  by  drilling 
a  hole  6  feet  4  inches  deep  in  an  almost  straight  line  of  face, 
there  being  no  loose  end  or  chance  whatever,  other  than  an  offset 
of  probably  18  inches  in  depth  at  a  point  O^/^  feet  distant,  meas- 
ured at  right  angles  from  the  drill  hole.  This  hole,  probably  4 
inches  in  diameter,  was  drilled  perfectly  straight  with  no  lift 
whatever,  and  according  to  testimony  given  by  Hedrick,  was 
charged  with  3  feet  of  powder.  It  is  evident  to  persons  conversant 
with  mining  that  there  could  be  no  other  result  from  a  shot  so 
arranged  than  that  which  occurred,  viz. :  a  windy  or  blown  out 
shot.  After  having  prepared  the  shot  Hedrick,  wishing 
to  leave  the  mine  for  the  balance  of  the  day  (it  then  Ix^ing  11 
o'clock  a.  m.),  requested  his  father,  whose  working  place  was  on 
the  same  entry,  to  fire  it  for  him  at  firing  time.  The  father 
refused  to  do  so  and  requested  him  to  ask  some  one  else  to  fire  it. 
He  then  atked  Harry  Ta^ott,  whose  working  place  was  room  11, 
adjoining  that  of  Hedrick,  to  fire  it  for  him,  which  he  agreed  to 
do.  Hedrick  tlien  left  the  mine  and  did  not  return  during  the 
day.  The  hour  as  above  stated  being  11  o'clock  a.  ni.  would  have 
given  him  until  3  :*^0  o'clock  p.  m.  (firing  time)  4:\.U  hours  in 
which  to  have  made  a  shearing,  or  chance  for  his  shot  to  do  the 
work  intended.  It  was  customary,  wlien  firing  shots  on  this  entry, 
to  b^in  at  the  first  rooms  and  fire  toward  tlie  face  of  the  entry, 
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the  miners  leaving  the  mine  in  that  direction,  traveling  against 
the  air,  thus  avoiding  the  powder  smoke.  This  same  rule  waa 
followed  on  the  evening  of  the  accident  and  some  6'  or  8  very 
heavy  shots  had  been  fired  one  after  the  other  in  turn  in  quick  suc- 
cession. Immediately  before  Tagett  fired  that  of  Hedrick,  these 
shots  were  all  shot  off  the  solid.  In  addition  to  the  dense  body 
of  heated  powder  smoke  made  by  them,  was  a  certain  amount  of 
coal  dust  brought  into  suspension,  by  the  extra  heavy  concussion. 
When  Hedrick's  shot  exploded,  the  point  of  least  resistance  being 
along  the  drill  hole,  it  merely  seamed  the  coal  from  roof  to  floor, 
resulting  in  a  windy  or  blown  out  shot,  the  flame  of  which  enter- 
ing the  body  of  powder  smoke  and  coal  dust  mentioned,  was 
followed  by  a  smoke  explosion  which  in  turn  exploded  a  number 
of  kegs  of  powder  located  along  the  entry  in  different  working 
places.  This,  combined  with  the  other  two  elements,  i.  e.,  smoke 
and  dust,  added  greatly  to  the  intensity  of  heat,  as  well  as  the  force 
of  the  explosion,  which  covered  the  entire  area  from  the  face  to 
the  mouth  of  both  the  third  and  fourth  south  entries,  also  ex- 
tending down  the  main  entry  to  within  a  short  distance  of  the 
hoisting  shaft,  tearing  out  doors  and  brattices,  overturning  mine 
cars,  knocking  out  cross  bars,  props,  etc.,  wrecking  that  part  of 
the  mine  generally.  Immediately  after  the  explosion  the  mine 
boss,  firo  boss  and  others  legan  the  work  of  rescue  at  great  peril 
to  their  own  lives.  JSTo  serious  results  followed,  however,  and 
within  about  2  hours  after  the  explosion  all  of  the  dead  bodies 
and  all  of  the  injured,  as  well  as  the  uninjured,  had  been  rescued. 
The  following  is  a  list  of  the  names  of  the  dead : 

Alfred  Geiser  (German),  miner,  age  20,  single. 
Edmnn  Greiser  (German),  miner  (brother  of  above),  age  22, 
also  single. 

William  Biggs  (American),  miner,  age  38. 
Harry  Tagett  (English),  miner,  age  48. 
Hudson  Weatherly  (American),  miner,  age  30. 

Th ose  f a t al  1 V  in  j u red  wore : 
John  Dill  (American),  miner,  age  21. 
George  Dill  (American),  miner,  age  47. 
Joseph  Ward  (American),  miner,  age  52. 
William  Jones  (English),  miner,  age  65. 
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After  the  investigation  had  been  comi)leted  and  having  secured 
ample  evidence,  which  in  my  opinion  would  justify  the  prosecu- 
tion of  lied  rick,  I  placed  all  of  the  facts  and  circumstances  rela- 
tive to  the  case  before  the  deputy  prosecutor  of  Gibson  County, 
and  roi]uested  that  prosecution  l)e  filed  against  Ile^lrick  in  2 
counts,  also  requesting  that  he  bo  arrested  and  placed  under  lx>nd 
so  tJiat  he  miglit  not  escape  punishment,  but  for  some  re^ason  the 
affidavits  were  not  made  for  several  davs  aiul  Avhen  arrested  lied- 
rick  w^as  placed  under  a  bond  of  $150.  Later  I  was  informed 
that  IIcNlrick  had  plead  guilty  in  the  Circuit  Court  to  the  charges 
preferred  against  him.  Vp  .to  the  present  time,  however,  I  have 
been  unable  to  learn  what  decision  the  court  lias  rendered,  but  am 
informed  that  the  judge  still  has  the  case  under  advisement,  and 
that  IIedri(;k  has  Ix^en  released  on  his  own  recognizance,  and  it 
is  supposed  that  he  had  left  the  place. 

APRIL. 

Two  fatal  acridents  occurred  during  this  month,  the  first  of 
which  occurred  in  the  vards  of  the  Oak  Hill  Mine,  Vermillion 
County,  when  on  the  14tli  inst.  James  Ilaga,  American,  a  flat 
trimmer,  was  instantly  killed  by  railroad  cars  at  about  1 :30  o'clock 
p.  m.  Decoflent  was  chalking  a  car  on  the  scales,  and  after  he 
had  chalked  the  car  and  sto])[)ed  it,  he  ste])])ed  backward  out  onto 
the  passing  or  main  railroad  track  jn<t  as  a  coal  train  was  ap- 
proaching. The  brakcman  was  on  the  front  end  of  the  train  and 
shoutcil  at  him,  but  owing  to  the  noise  lunde  by  the  hoisting  and 
screening  iiiachiiierv,  dinnping  of  coal,  (^tc,  be  could  not  make 
him  hear.  There  wjis  a  train  of  18  cai's  nliead  of  the  eniiine  and 
he  was  stru(»k  by  flic  first  car,  the  (Mil ire  train  passing  over  him 
before  it  conbl  l>e  slopjiiH],  scvi^'ing  liis  bead  and  logs  from  the 
bodv. 

On  A]>ril  lOtli  J.  \V.  Spraggins,  American,  driver,  aged  10 
years,  was  fatally  injured  by  IxMng  ernslicd  between  a  loaded  mine 
car  and  the  roof  in  the  Ayrshire  Tso.  ^  ^fine.  Pike  County.  On 
the  morninir  <>f  abov(^  date,  at  alwmt  10  oVloek,  decedent  was  com- 
ing out  of  the  mine  with  a  tri])  of  10  loade(l  ears,  riding  on  the 
front  end  of  tlie  first  car.  At  the  time  of  the  accident  he  wa- 
coming  down  a  stwp  grade  and  was  fixing  his  lamp  so  that  it 
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would  give  better  light,  and  his  attention  being  so  absorbed,  he  did 
not  notice  a  low  place  in  the  roof  which  he  was  approaching 
and  failed  to  stoop  low  enough  to  avoid  it.  His  head  struck  the 
roof,  crushing  him  down  on  the  car,  injuring  his  spine,  causing 
total  paralysis,  from  which  he  died  19  hours  later.  He  leaves  as 
dependents  a  wife  and  a  younger  brother. 

MAY. 

But  1  fatal  accident  occurred  in  this  month,  viz.,  that  of  Anton 
Lackman,  German,  a  miner,  aged  55  years,  single,  who  was  killed 
on  May  9th  in  the  Lost  Creek  Minej  Vigo  County.  At  about  12 
o'clock  noon  decedent  was  engaged  drilling  a  hole  when  sud- 
denly, without  warning,  a  large  piece  of  rock  12  feet  long,  9  feet 
wide  and  18  inches  thick  gave  way  and  fell  on  him,  killing  him 
instantly.  But  one  prop  had  been  set  under  the  slate  where  at  least 
4  or  5  were  needed.  Lackman  was  warned  of  his  danger  by  a 
fellow  miner,  who  advised  him  not  to  work  under  the  rock,  he  con- 
tinuing to  do  so,  however,  with  the  above  result. 

JUNE. 

The  records  for  this  month  show  a  total  of  8  fatalities  occurring 
in  or  about  the  mines,  as  follows:  On  June  2d  James  Phillips, 
Scotch,  miner,  aged  30  years,  and  Jack  Ferells,  Scotch,  also  a 
miner,  aged  30  years,  were  killed  by  falling  slate  in  the  Hocking 
Mine,  Sullivan  County.  At  about  1 :30  o'clock  p.  m.  both  of  the 
decedents,  who  worked  buddies,  were  engaged  loading  a  car  of 
coal  at  the  face  of  a  cut  off  entry.  The  entry  was  about  10  feet 
wide,  nnder  cut,  6  feet  deep,  with  an  electric  chain  mining  ma- 
chine, and  the  empty  car  which  they  were  loading  stood  within 
about  6  feet  of  the  face  of  the  entry.  They  had  loaded  out  about 
2-3  of  a  shot  or  undercut,  which  had  uncovered  a  slip  extending; 
directly  across  the  place  and  up  into  the  roof.  They  had  nearly 
completed  the  loading  of  their  car,  when  suddenly  a  piece  of  slate, 
0  feet  long,  3  feet  wide  at  the  bottom  (in  V  shape),  19  inches 
thick  in  the  center,  tapering  to  a  feather  edge  on  the  sides,  fell 
out  of  this  slip,  striking  l)oth  men,  killing  them  instantly.  Both 
decxjdents  were  married.  Phillips  leaves  a  wife  and  3  chilrlren, 
and  Ferells  a  wife  and  1  child.  Both  families  are  in  Kilmarnock, 
Ayrshire,  Scotland. 
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On  Jnne  3d,  Franz  Grerper,  Polander,  miner,  aged  38  years, 
was  killed  by  a  blast  in  the  Lattajs  Creek  Mine,  Greene  County. 
At  firing  time  on  the  evening  of  above  date,  Grerper  had  prepared 
2  shots  to  fire,  1  on  each  side  of  his  room,  both  of  which  were 
tamped  on  fuse.  When  firing  time  came,  he  fired  1  of  the  shots, 
and  his  place  being  filled  with  powder  smoke  he  called  to  a  neigh- 
bor by  tho  name  of  Stove  Kotchis  to  hold  a  light  for  him  while 
ho  lighted  his  remaining  shot.  Kotchis  went  up  into  the  room 
and  happened  to  notice  that  the  fuse  was  burning  in  the  shot, 
it  having  been  lighted  from  the  flame  of  the  first  shot'  He  shouted 
to  Gerper  notifying  him  of  the  fact  and  both  men  started  to 
run,  but  when  they  had  reached  a  point  about  11  feet  distant  from 
the  shot  it  exploded,  pie(!es  of  flying  coal  striking  decedent,  break- 
ing his  neck  and  killing  him  instantly.  Kotchis  was  also  knocked 
down  and  badly  bruised,  but  managed  to  walk  to  the  bottom  of  the 
shaft,  where  he  gave  die  alarm.  Decedent  leaves  a  wife  and  5 
children,  supposed  to  be  in  Westphalia,  Deutchland.  This  acci- 
dent is  identical  to  that  occurring  in  the  Island  Valley  No.  2 
Mine.  Had  common  squibs  been  used  in  preference  to  fuse,  a  life 
might  have  been  spared. 

On  June  9th,  Paul  Phillips,  Americjin,  loader,  aged  19  years, 
single,  was  fatally  burned  by  an  explosion  of  fire  damp  in  the 
Reliance  Mine,  Sullivan  County.  From  evidence  adduced  at  the 
invCvStigation  of  this  accident  it  was  learned  that  prior  to  the 
accident  William  and  Paul  Phillips  had  l^een  driving  the  main 
east  entry.  Their  duties  wore  to  shoot  doAvn  and  load  out  the 
coal  from  this  place  after  it  had  been  under  cut  with  an  electric 
chain  mining  machine.  On  tho  afternoon  of  the  Sth  the  machine 
runner  in  undercutting  tho  ])]ace  struck  a  fault  from  which  fire 
damp  was  goneratod  after  tho  coal  had  boon  shot  doAvn  by  Phillips 
at  firing  time  (8:*50  p.  m.).  On  tho  morning  of  the  0th  the  firo 
boss,  when  examining  tho  mine  for  firo  damp,  discovoro<l  a  body 
of  gas  extending  from  tho  face  of  tho  entry  back  nearly  to  the  first 
break  through,  a  <listanoe  of  40  foot.  This  he  immediately  re- 
ported to  tho  niachino  bo?:^,  who  instructor  him  to  take  2  other 
persons  with  him  and  ])ut  up  a  temporary  l)rattico  along  the  side 
of  the  entrv  to  tho  t'aoo,  thus  dirot^tinsf  tlio  air  current  into  tho 
place  for  the  purj^ose  of  driving  out  tho  gas.  The  fire  boss,  how- 
ever, took  4  men  with  him  instead  of  2,  viz.,  his  two  brothers, 
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Fred  and  Henry  White,  and  the  two  trackmen,  J.  A.  Garwood 
and  Fred  Jones,  the  livo  Phillips  boys  also  going  along  so  as  to  be 
on  hand  when  their  working  place  had  been  cleared  of  the  fire 
damp  and  made  safa  The  brattice  had  been  constructed  to  within 
10  or  12  feet  of  the  face  of  the  entry  and  the  fire  boss  was 
brushing  out  the  gas  inside  that  point  with  his  coat  At  this 
time  (7:45  a.  m.)  the  other  parties,  6  in  number,  were  sitting 
in  the  last  break  through  and  some  one  or  more  of  them  had  left 
their  lamps,  through  oversight  or  carelessness,  setting  on  the  entry 
directly  in  the  path  the  gas  would  have  to  travel  when  brushed 
out  The  moment  the  gas  came  in  contact  with  the  open  lights, 
an  explosion  followed,  fatally  burning  Paul  Phillips,  also  burn- 
ing the  other  6  persons,  some  of  whom  were  injured  more  seri- 
ously than  others;  among  the  latter  was  William  White,  the  fire 
boss,  whose  injuries  for  a  time  it  was  thought  would  prove  fatal. 
Fred  White  and  Fred  Jones  were  also  very  seriously  burned,  the 
others  escaping  with  slight  bums  about  the  face  and  hands. 
Phillips  died  of  his  injuries  on  the  12th  following. 

On  Jime  13th  Clinton  Harris,  American,  driver,  aged  33  years, 
was  killed  by  falling  slate  in  the  Indiana  Block  Coal  Company's 
No.  1  Mine  at  Saline  City,  Clay  County.  At  about  2 :30  o'clock 
p.  m.  decedent  had  gone  into  a  room  for  the  purpose  of  pulling  a 
car  of  clay  and  had  sat  down  near  the  face  of  the  room  and  was 
talking  to  the  two  miners  who  had  loaded  the  car  of  clay.  While 
so  engaged  a  piece  of  slate  8  feet  long,  4  feet  wide  and  2  inches 
thick  fell  on  him,  breaking  his  neck,  killing  him  instantly.  He 
leaves  a  wife  and  1  child. 

On  Sunday  morning,  June  25th,  Viola  Yates,  daughter  of 
J.  W.  Yates,  a  miner,  was  killed  by  falling  down  the  Island  No. 
1  hoisting  shaft,  Greene  County.  Mr.  Yates  was  employed  as  a 
loader  in  the  above  mine  and  lived  but  a  short  distance  from  the 
works,  and  on  the  morning  of  above  date  had  gone  over  to  the 
shaft  to  visit,  taking  his  little  daughter  with  him.  He  was  sit- 
ting talking  to  a  number  of  other  miners  and  the  child  was 
playing  under  the  tipple  and  around  the  shaft  with  some  other 
children.  At  about  0:30  o'clock  she  was  missing  and  search  was 
immediately  instituted.  Parties  descending  the  shaft  found  her 
at  the  bottom,  dead,  where  she  had  fallen  a  distance  of  GG  feet. 
There  were  no  eye  witnesses  to  the  accident  and  the  general  sup- 
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position  is  that  the  child  was  looking  do^vn  the  shaft,  became  dizzy 
and  losing  her  balance,  fell  in. 

On  Juno  2Sth  Richard  A.  Spnrr,  American,  jerryman,  aged 
46  years,  Avas  killed  by  falling  slate  in  the  Pan  American  Mine, 
Parke  County.  Decedent  at  the  time  of  the  accident  was  engaged 
removing  some  iron  rails  from  an  abandoned  part  of  the  mine 
where  the  pillars  had  been  drawn.  At  about  11 :50  o'clock  a.  m., 
while  lifting  some  rails,  a  large  piece  of  slate  16  feet  long,  7  feet 
wide  and  7  inches  thick,  suddenly  gave  way,  falling  on  him,  kill- 
ing him  instantly.    He  loaves  a  wife  and  7  children. 

On  June  30th  Matt  Karnge,  Russian,  miner,  aged  37  years, 
was  fatally  injured  by  falling  slate  in  the  Jackson  Hill  Na  4 
Mine,  Sullivan  County.  Decedent  was  in  his  working  place  as 
usual  on  the  morning  of  alx)ve  date  and  while  engaged  in  loading  a 
car  of  coal  at  about  10  o'clock,  working  within  a  few  feet  of  the 
face  of  his  room,  which  was  well  timbered  up  to  that  point,  a 
piece  of  slate  six  feet  long,  tlirec  feet  wide  and  four  inches  thick 
fell  on  him,  inflicting  injuries  from  which  ho  died  on  July  10th 
following.     He  leaves  as  dependents  a  wife  and  four  children. 

JULY. 

Two  fatal  accidents  is  also  the  record  for  this  month.  On 
the  13th  inst.  Samuel  Anderson,  Scotch,  miner,  aged  38  years, 
was  killed  by  falling  slato  in  the  Brazil  Block  Company's  No.  7 
Mine,  Clay  County.  At  tlie  time  of  the  accident — 11 :45  a.  m. 
of  above  date — decedent  was  engaged  mining  off  a  block  of  coal 
at  the  face  of  his  room,  when  a  piece  of  slate  14  feet  long,  11  feet 
wide  and  8  inches  tliick  on  the  inside,  tapering  to  a  thin  edge  on 
the  outside,  fell  on  him,  killing  him  instantly,  also  slightly  in- 
juring his  buddy,  John  O'Neil,  who  was  loading  a  car  at  the 
time.  This  slato  fall  Avas  in  the  nature  of  a  flat  or  sand  rock  roll, 
and  a  slip  extending  up  over  the  rcxik  along  the  outside  edge  and 
around  each  end  hnc)  been  uncovered,  but  not  noticed  by  either 
of  the  men.  Tliev  had  sounded  and  examined  the  rock  earlier 
in  the  dav,  and  while  thev  knew  it  was  loose,  considered  it  safe 
to  work  under,  and  proceeded  to  do  so  with  above  results.  There 
were  ample  timbers  in  the  room  of  projx^r  length  to  have  sccureil 
the  rock  had  they  been  set  under  it  as  they  should  have  been. 
Decedent  leaves  a  wife  and  two  children. 
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On  July  27th  George  Hillagas^  American,  miner,  aged  23  years, 
was  fatally  burned  by  an  explosion  of  blasting  powder  in  the 
Island  No.  4  Mine,  Sullivan  County.  At  the  time  he  received 
his  injury,  decedent  was  and  has  been  for  some  time  employed 
driving  the  fourth  southwest  entry  in  the  above  mine  and  on  the 
evening  of  the  27th  had  arranged  to  fire  two  shots,  one  a  snubber 
and  the  other  a  back  or  butt  shot  When  firing  time  (3 :30  o'clock 
p.  m.)  came  he  tamped  up  his  snubber  shot  and  after  lighting  it 
ran  back  to  the  first  break  through,  a  distance  of  27  feet^  and 
while  waiting  for  it  to  explode  was  standing  about  the  center  of 
the  break  through  and  directly  over  a  full  cartridge  of  powder, 
40  inches  in  length  and  2  inches  in  diameter.  There  was  also  an 
open  keg  containing  about  16  pounds  of  powder  setting  beside  the 
cartridge.  When  the  snubber  shot  exploded,  either  the  flame  from 
the  shot  traveled  back  to  where  he  was  standing  or  the  extra 
heavy  concussion  from  the  shot  jarred  a  spark  from  his  lamp, 
falling  into  the  powder,  exploding  it.  Hillagas  was  unable  to 
furnish  us  any  information  on  the  matter  whatsoever,  but  owing 
to  the  fact  that  the  distance  from  the  shot  to  the  break  through 
was  but  27  feet  and  the  shot  being  very  heavily  chained,  I  be- 
lieve the  former  theory  correct — i.  e.,  that  the  powder  was  ex- 
ploded by  the  flame  from  the  snubber  shot.  His  burns  were  sup- 
posed to  be  only  external  and  thought  not  fatal  at  first,  yet  he 
died  as  a  result  of  his  injuries  August  9th  following.  He  leaves 
a  wife  and  two  children. 

AUGUST. 

Seven  fatalities  is  the  record  for  this  month,  the  first  of  which 
occurred  on  the  2d  inst,  in  the  Lawton  Mine,  Vigo  County,  at 
which  time  Earl  Martin,  American,  a  trapper,  aged  16  years,  met 
his  death  resulting  from  being  hurled  against  a  mine  door  by  an 
extra  heavy  rush  of  air.  There  was  no  eyewitness  to  the  acci- 
dent, but  from  evidence  brought  forward  at  the  investigation  held 
by  Assistant  Inspector  Thomas  and  the  Coroner  of  Vigo  County, 
together  with  an  examination  of  the  scene  of  accident  made  by 
Mr.  Thomas,  it  was  learned  that  decedent  was  trapping  a  door 
within  a  short  distance  of  a  portion  of  the  mine  in  which  a  num- 
ber of  rooms  had  been  worked  out  and  the  pillars  drawn.  At 
about  1 :20  o'clock  p.  m.  of  the  above  date  an  extra  heavy  fall  of 
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roof  occurred  in  two  of  these  rooms,  the  fall  or  cave  having  an 
area  of  80  by  100  feet,  or  8,000  square  feet,  and  falling  a  dis- 
tance of  six  feet,  the  height  of  the  coal  seam,  caused  a  rush  of 
air  equal  to  a  tornado.  A  driver  witka  loaded  car  had  just  passed 
through  door  which  decedent  was  tending,  and  the  supposition  is 
that  he  was  in  the  act  of  closing  the  door  when  the  cave  occurred 
and  the  rush  of  air  came,  which  hurled  him  against  the  door, 
crushing  his  head  and  breaking  his  neck,  killing  him  instantly. 

On  August  3d  Peter  Francone,  Italian,  miner,  aged  25  years, 
single,  was  killed  by  falling  slate  in  the  Glen  No.  1  Mine,  Clay 
County.  At  about  10  o'clock  a.  m.  of  above  date  decedent  was  as- 
sisting Dominie  Maretta,  a  day  man,  to  roll  a  heavy  piece  of 
slate  off  the  roadway,  which  the  latter  had  pulled  down  when  a 
second  fall  came  and  a  piece  of  slate  4  feet  long,  4  feet  wide  and 
6  inches  thick  fell  on  him,  killing  him  instantly.  Maretta  had 
examined  the  slate  which  fell  on  decedent  a  few  minutes  prior  to 
the  accident,  and  decided  it  was  safe  to  work  under,  yet  his  ex- 
amination could  not  have  been  very  rigid,  as  the  accident  occurred 
immediately  after  he  made  it 

August  7th  Ed  Evans,  American,  driver,  aged  18  years,  was 
fatally  injured  by  being  caught  and  crushed  imder  a  loaded  mine 
car  in  the  Derinc:  No.  8  Mine,  Vermillion  County.  At  about  9 :00 
o'clock  a.  m.  on  this  date  decedent  was  coming  out  of  the  mine 
with  a  trip  of  loaded  cars,  riding  by  st-anding  with  one  foot  on 
the  drawbar  of  the  first  car  and  the  other  on  the  tail  chain.  At 
the  time  of  the  accident  ho  was  passing  through  a  cut-off  and  down 
a  short  grade,  on  Avhich  was  located  a  canvas  door.  There  were 
no  spraggs  in  the  cars,  although  there  should  have  been,  and  the 
cars  were  running:  at  rather  a  high  rate  of  speed.  When  the  mule 
reached  the  door  for  some  reason  it  clieokcd  its  speed,  allowing 
the  cars  to  run  up  against  if,  causing  decedent  to  lose  his  footing 
and  fall  under  tlio  front  end  of  the  first  car,  crushing  and  injur- 
ing him  so  that  he  died  at  5  o'clock  p.  m.  of  the  same  date. 

August  8tli  Victor  Bombasorow,  Italian,  loader,  aged  5G  years, 
single,  was  fatally  injured  by  falHnir  slate  in  the  Big  Muddy  Mine, 
Knox  County.  From  evidence  adduced  at  the  investigation  of 
the  accident,  it  was  leanied  that  some  days  prior  to  the  accident 
decedent  had  fired  three  shots  in  his  room,  which  had  been  under- 
cut with  an  electric  mining  machine.     Two  of  the  shots  were 
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placed  one  on  each  rib  and  the  third  one  in  the  center  of  the 
room.  The  latter  was  known  as  the  breaking-down  shot^  and  was 
drilled  up  into  the  roof  some  three  inches.  This  shot  when  fired 
loosened  a  piece  of  slate  7  feet  long,  6  feet  wide  and  from  3  to  4 
inches  thick.  At  about  10:30  o'clock  a.  m.  of  above  date  de- 
ceased was  loading  a  car  of  coal,  working  directly  under  this  loose 
slate  when  suddenly,  without  warning,  it  gave  way,  falling  on 
him,  crushing  him*  and  inflicting  injuries  from  which  he  died  at 
2 :30  o'clock  p.  m.  of  the  same  date. 

On  August  9th  Archie  McClelland,  Scotch,  boss  timber  man, 
aged  45  years,  was  killed  almost  instantly  by  falling  slate  at  a 
double  parting  in  the  Glendora  Mine,  Sullivan  County.  There 
was  no  one  immediately  present  at  the  time  of  the  accident  and  lit- 
tle was  learned  as  to  the  cause  other  than  decedent  had  charge  of 
the  timbering  and  caring  for  loose  slate  on  that  side  of  the  mine 
in  which  the  accident  occurred  and  that  he  knew  the  slate  was 
loose,  having  a  few  minutes  prior  to  his  death  warned  a  driver 
not  to  pass  under  it,  as  it  was  dangerous.  The  presumption  is 
that  he  was  either  trying  to  take  the  slate  down  or  was  making 
arrangements  to  timber  it.  When  found  he  was  lying  imder  a 
piece  of  slate  8  feet  long,  5  feet  wide  and  4  inches  thick,  and 
lived  about  twenty  minutes  after  it  had  been  taken  off  him.  He 
leaves  as  dependents  two  children. 

August  21st,  at  about  8:00  a.  m.,  Koss  Williams,  American, 
driver,  aged  28  years,  was  instantly  killed  in  the  Cloverland  No. 
2  hoisting  shaft,  Clay  County.  Little  could  be  learned  as  to  the 
exact  cause  of  this  accident  except  the  fact  that  the  mine  being 
idle,  the  drivers  and  mules  were  being  sent  out  of  the  mine. 
W^hen  it  came  his  turn  AVilliams,  with  his  mule,  got  on  the  cage 
and  gave  the  word  to  bell  it  away,  the  hoisting  signal  was  given 
and  after  the  cage  had  ascended  the  shaft  some  distance  an  un- 
usual noise  was  heard  and  the  engineer  was  signaled  to  stop.  As 
soon  as  the  cage  w\is  stopped  the  mine  boss  called  up  the  shaft  to 
Williams,  but  got  no  reply.  A  miner  by  the  name  of  Cliff  Jack- 
son then  climbed  up  the  shaft  a  distance  of  53  feet  to  where  the 
cage  was  and  found  decedent  lying  on  his  back  on  the  floor  of  the 
cage,  his  head  hanging  over  and  between  the  cage  bottom  and  a 
buntin,  life  extinct.  The  presumption  is  that  he  in  some  way  losi 
his  balance  and  fell,  or  was  probably  throAvii  against  the  buntin- 
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by  the  miiie.  He  leaves  a  wife  and  three  children.  Charges  of 
fast  drivinfiT  and  incompetency  were  preferred  by  some  members 
of  the  local  union  against  the  hoisting  engineer,  Fred  SheflFer- 
man.  These  charges  were  investigated  by  the  State  President  of 
the  miners'*  organization  and  myself,  at  which  investigation  the 
charges  were  proven  false  and  the  engineer  exonerated  from  any 
blame  whatever. 

Angnst  25th  John  Duning,  American,  miner,  age  unknown,  w 
killed  by  a  shot  blov/ing  through  a  pillar  in  the  Shirley  Hill  No. 
1  Mine,  Sullivan  County.  From  evidence  brought  ftvrward  at  the 
investigation  of  this  accident,  together  with  my  inspection  of  the 
premises,  it  was  learned  that  the  course  of  room  one  on  the  third 
southwest  entry,  which  was  being  driven  parallel  to  the  main  en- 
try, had  in  some  way  been  turned  off  its  proper  course  and  that 
the  barrier  pillar  betw^een  the  two  places  reducc<l  to  about  eight 
feet  two  inches  in  thickness.  This  room  w^as  imdcrcut  six  feet 
deep  with  an  electric  chain  mining  machine  on  the  day  of  the 
accident  and  a  hole  drilled  five  and  one-half  feet  deep  on  the  rib 
next  to  the  main  entry.  This  shot  was  charged  with  18  inches 
(possibly  tw^o  pounds)  of  powder,  and  when  fired  blew  through 
the  pillar,  throwing  out  probably  one-half  a  ton  of  coal,  expending 
its  entire  force  on  that  side  of  the  pillar.  The  main  entry  was  the 
traveling  road  into  and  out  of  the  mine  for  all  persons  working 
inside  that  point.  Dunning,  Avhose  working  place  was  on  the 
third  northwest  entry,  having  completed  his  day's  work,  was  on 
his  way  to  the  sliaft  bottom  and  had  reached  a  point  directly 
opposite  that  wlicre  the  shot  came  through  the  pillar  just  as  it  ex- 
ploded, receiving  the  full  fnrro  of  the  blast,  y)ieces  of  flying  coal 
striking  him,  crus]iini>'  his  sknll  and  mangling  him  otherwise,  kill- 
ins:  him  instantly.  ITe  loaves  a  wife  and  five  children.  Consid- 
erable  neirliirencc  on  the  part  of  the  mine  boss  is  sho^vn  in  this 
accident,  as  ho.to-ti1iofl  on  tlie  witness  stand  that  ho  thought  the 
pillar  was  IJ)  fool  tliick,  but  that  the  only  examination  made  by 
him  to  dtMorniinc  tliat  fact  was  listening  to  tlie  machine  retreat 
after  it  had  in:nK'  an  undercut.  Considering  tlu^  fact  tliat  all  of 
tlie  persons  working  inside  the  pnjnt  wlicre  tlic  accidcMit  nccnrred 
must  pass  directly  by  that  point,  al^o  the  additional  fact  that  the 
men  who  were  driving  the  room  were  not  English-speaking  peo- 
ple, unused  to  the  custom  and  methods  of  this  country,  should 
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have  caused  him  to  take  every  precaution  possible  to  prevent  an 
accident  such  as  occurred. 

OOTOBEni. 

Three  deaths  due  to  mine  accidents  occurred  during  this  month, 
the  first  of  which  was  that  of  William  Mattingly,  American,  miner, 
aged  62  years,  who  was  killed  instantly  on  the  16th  inst.  by  falling 
slate  in  the  Montgomery  No.  3  Mine,  Daviess  County.  No  one 
witnessed  this  accident,  and  little  was  learned  at  the  investigation 
other  than  the  fact  that  Mattingly  had  been  driving  an  entry  in 
which  the  roof  was  very  bad.  He  had  been  warned  repeatedly  to 
be  careful  of  it  by  the  mine  boss,  who  at  one  time  seriously  con- 
templated stopping  the  place  on  account  of  having  so  much  falling 
slate  to  handle,  but  at  the  insistence  of  Mattingly  decided  to  drive 
it  a  short  distance  farther  in  hopes  that  the  roof  would  get  bet- 
ter. Decedent  when  discovered  by  the  driver  at  about  10  o'clock 
a.  m.,  was  lying  under  a  large  piece  of  rock  which  would  wigh 
probably  two  tons,  and  life  had  been  extinct  for  some  time.  He 
leaves  a  wife  and  three  children. 

October  23d  Edward  Boger,  German,  driver,  aged  30  years,  was 
killed  by  falling  slate  at  the  Big  Muddy  Mine,  Knox  County.  At 
the  time  he  met  his  death  (9:00  o'clock  a.  m.),  decedent  was  go- 
ing into  a  room  with  his  mule  for  the  purpose  d¥  pulling  a  car 
of  coal,  and  when  within  about  36  feet  of  the  face  of  the  room, 
while  passing  under  a  fault  or  slip  in  the  roof,  a  large  piece  of 
slate,  V-shaped  and  of  slip  formation,  7  feet  in  length,  5  i^c^ 
wide  and  12  inches  thick  in  the  center,  suddenly,  without  warn- 
ing, gave  way,  falling  on  him,  killing  him  almost  instantly.  He 
leaves  a  wife,  but  no  children. 

On  October  24th  a  second  fatal  accident  occurred  in  Knox 
County,  when  Wilson  Moore,  American,  trackman,  was  killed  by 
a  falling  boulder  (commonly  called  by  miners  "nigger  head"),  in 
the  Lynn  mine.  At  firing  time  on  the  afternoon  of  the  day  pre- 
vious to  the  accident  the  coal  had  caught  fire  from  a  shot  in  tlie 
face  of  one  of  the  working  places,  and  on  the  following  day  ^loore 
and  several  other  persons  were  at  ^vork  trying  to  extinguish  the 
fire  by  mining  off  the  coal  that  was  on  fire  and  throwing  water 
on  it  At  the  time  he  met  his  death  (2  :30  o'clock  p.  m.)  decedent, 
knowing  the  boulder  which  caused  his  death  and  the  slate  siir- 
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rounding  to  have  been  loosened  very  much  by  the  heat  of  the  fire, 
was  at  work  shoveling  out  some  fallen  slate  from  under  it,  pre- 
paratory to  setting  up  some  props.  The  place  was  filled  witli 
smoke  and  steam  made  by  throwing  water  on  the  fire,  which  pre- 
vented as  thorough  an  examination  of  the  roof  as  should  have  been 
made,  and  later  development  proved  the  boulder  and  slate  much 
looser  than  it  was  supposed  to  be.  Decedent  had  just  commenced 
shoveling,  and  while  standing  directly  under  the  boulder  it  and  the 
entire  mass  surrounding  it  gave  way,  falling  on  him,  killing  him 
almost  instantly.  A  son  and  daughter  survive  him,  but  no  de- 
pendents. 

NOVEMBEH. 

Four  fatalities  were  recorded  during  this  month,  the  first  of 
which  was  the  death  of  John  Stoivanof,  a  Servian  miner,  aged  25 
years,  single,  who  was  killed  on  the  19th  inst.  by  an  ascending 
cage  in  the  ]\recca  No.  13,  hoisting  shaft,  Parke  Coxmty.  Dece- 
dent had  been  showing  a  couple  of  friends  through  the  mine,  the 
latter  never  having  been  in  or  seen  a  mine  prior  to  this  time,  and 
at  about  3 :30  o'clock  p.  m.,  having  completed  their  visit,  they  were 
returning  to  the  surface.  When  about  twenty  feet  up  from  the 
bottom  of  the  shaft,  decedent  from  some  cause  fell  over  against 
the  buntins  and  tlie  cage,  which  was  running  very  fast,  caught  and 
dragged  him  tlirough  a  space  of  about  four  and  one-half  inches 
between  the  buntins  and  the  cage  bottom,  killing  him  instantly  and 
permitting  him  to  fall  back  to  the  lx)ttom  of  the  shaft.  There 
were  hand  bars  within  oa^v  reachiufi^  distance  and  had  decedent 
taken  the  precaution  of  holding  to  them  tlie  acrident  would  in  all 
probability  not  liave  l)ap]xjned. 

On  Novenibor  24th  Jolm  Kiddele,  a  Polish  miner,  aged  40 
years,  was  fatally  injured  hy  falling  slate  in  the  Lawton  Mine, 
Vigo  County.  At  about  12:00  noon  deoe<kmt  was  engaged  in 
loading  a  car  of  coal,  when  a  piece  of  draw  slate  5  feet  long,  2% 
feet  wide  and  *^  inches  thick  fell  on  him,  dislocating  his  spine, 
breaking  his  le<j:  and  injuring  him  otherwise,  so  that  he  died 
two  days  later.  A  dependent  wife  and  three  children  survive 
him. 

On  the  same  date  as  that  on  which  the  above  accident  occurred 
Charles  Groves,  a  Russian  minor,  aged  28  years,  single,  was  killed 
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have  caused  him  to  lake  every  precaution  possible  to  prevent  an 
accident  such  as  occurred. 

OCTOBEm. 

Three  deaths  due  to  mine  accidents  occurred  during  this  month, 
the  first  of  which  was  that  of  William  Mattingly,  American,  miner, 
aged  62  years,  who  was  killed  instantly  on  the  16th  inst.  by  falling 
slate  in  the  Montgomery  No.  3  Mine,  Daviess  County.  No  one 
witnessed  this  accident,  and  little  was  learned  at  the  investigation 
other  than  the  fact  that  Mattingly  had  been  driving  an  entry  in 
which  the  roof  was  very  bad.  He  had  been  warned  repeatedly  to 
be  careful  of  it  by  the  mine  boss,  who  at  one  time  seriously  con- 
templated stopping  the  place  on  account  of  having  so  much  falling 
slate  to  handle,  but  at  the  insistence  of  Mattingly  decided  to  drive 
it  a  short  distance  farther  in  hopes  that  the  roof  would  get  bet- 
ter. Decedent  when  discovered  by  the  driver  at  about  10  o'clock 
a.  m.,  was  lying  under  a  large  piece  of  rock  which  would  wigh 
probably  two  tons,  and  life  had  been  extinct  for  some  time.  He 
leaves  a  wife  and  three  children. 

October  23d  Edward  Boger,  German,  driver,  aged  30  years,  was 
killed  by  falling  slate  at  the  Big  Muddy  Mine,  Knox  County.  At 
the  time  he  met  his  death  (9:00  o'clock  a.  m.),  decedent  was  go- 
ing into  a  room  with  his  mnle  for  the  purpose  o¥  pulling  a  car 
of  coal,  and  when  within  about  35  feet  of  the  face  of  the  room, 
while  passing  under  a  fault  or  slip  in  the  roof,  a  large  piece  of 
slate,  V-shaped  and  of  slip  formation,  7  feet  in  length,  5  ^.»e^ 
wide  and  12  inches  thick  in  the  center,  suddenly,  without  warn- 
ing, gave  way,  falling  on  him,  killing  him  almost  instantly.  He 
leaves  a  wife,  but  no  children. 

On  October  24th  a  second  fatal  accident  occurred  in  Knox 
County,  when  Wilson  Moore,  American,  trackman,  was  killed  by 
a  falling  boulder  (commonly  called  by  miners  "nigger  head"),  in 
the  Lynn  mina  At  firing  time  on  the  afternoon  of  the  day  pre- 
vious to  the  accident  the  coal  had  caught  fire  from  a  shot  in  tlie 
face  of  one  of  the  working  places,  and  on  the  following  day  Moore 
and  several  other  persons  were  at  work  trying  to  extinguish  the 
fire  by  mining  off  the  coal  that  was  on  fire  and  throwing  water 
on  it  At  the  time  he  met  his  death  (2 :30  o'clock  p.  m.)  decedent, 
knowing  the  boulder  which  caused  his  death  and  the  slate  sur- 
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rounding  to  have  been  loosened  very  much  by  the  heat  of  the  fire, 
was  at  work  shoveling  out  some  fallen  slate  from  under  it,  pre- 
paratory to  setting  up  some  props.  The  place  was  filled  with 
smdse  and  steam  made  by  throwing  water  on  the  fire,  which  pre- 
vented as  thorough  an  examination  of  the  roof  as  should  have  been 
made,  and  later  development  proved  the  boulder  and  slate  much 
looser  than  it  was  supposed  to  be.  Decedent  had  just  commenced 
shoveling,  and  while  standing  directly  under  the  boulder  it  and  the 
entire  mass  surrounding  it  gave  way,  falling  on  him,  killing  him 
almost  instantly.  A  son  and  daughter  survive  him,  but  no  de- 
pendents. 

NOVEMBER. 

Four  fatalities  were  recorded  during  this  month,  the  first  of 
which  was  the  death  of  John  Stoivanof,  a  Servian  miner,  aged  25 
years,  single,  who  was  killed  on  the  19th  inst  by  an  ascending 
cage  in  the  Mecca  No.  3,  hoisting  shaft,  Parke  County.  Dece- 
dent had  been  showing  a  couple  of  friends  through  the  mine,  the 
latter  never  having  been  in  or  seen  a  mine  prior  to  this  time,  and 
at  about  3 :30  o'clock  p.  m.,  having  completed  their  visit,  they  were 
returning  to  the  surface.  When  about  twenty  feet  up  from  the 
bottom  of  tlie  shaft,  decedent  from  some  cause  fell  over  against 
the  buntins  and  the  cage,  which  was  running  very  fast,  caught  and 
dragged  him  through  a  space  of  about  four  and  one-half  inches 
between  the  buntins  and  the  cage  bottom,  killing  him  instantly  and 
permitting  him  to  fall  back  to  the  bottom  of  the  shaft.  There 
were  hand  bars  within  easy  reaching  distance  and  had  decedent 
taken  the  precaution  of  holding  to  them  the  accident  would  in  all 
probability  not  have  happened. 

On  November  24th  John  Kiddele,  a  Polish  miner,  aged  40 
years,  was  fatally  injured  by  falling  slate  in  the  Lawton  Mine, 
Vigo  County.  At  about  12:00  noon  decedent  was  engaged  in 
loading  a  car  of  coal,  when  a  piece  of  draw  slate  5  feet  long,  2lA 
feet  wide  and  3  inches  tJiick  fell  on  him,  dislocating  his  spine, 
breaking  his  leg  and  injuring  him  otherwise,  so  that  he  died 
two  days  later.     A  dependent  wife  and  three  children  survive 

him. 

On  the  same  date  as  that  on  which  the  above  accident  occurred 
Charles  Groves,  a  Eussian  miner,  aged  28  years,  single,  was  killed 
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by  an  ascending  cage  in  the  Vigo  County  Coal  Company's  Ray 
Mine,  Vigo  County.  Decedent  had  forgotten  his  dinner  pail  and 
left  it  on  the  pit  head  when  going  into  the  mine  to  work  on  the 
morning  of  above  date,  and  was  returning  to  the  surface  to  get  it 
at  about  6*:45  a.  m.  He  stepped  on  the  cage  and  gave  the  word  to 
bell  it  away,  and  when  the  cage  had  reached  a  point  about  25  feet 
from  the  bottom  he  in  some  way  fell  over  against  the  buntins  tu\d 
was  drawn  through  between  them  and  the  cage  bottom,  crushing 
his  head. and  chest,  killing  him  instantly.  The  cage  was  well 
provided  with  handle  bars  or  supports,  and  had  decedent  taken  the 
precaution  of  holding  to  them  his  life  might  have  been  spared. 

November  28th  Lorenzo  Patritto,  an  Italian  miner,  aged  28 
years,  was  killed  by  an  explosion  of  fire  damp  and  blasting  powder 
combined  in  the  Zellar  McClelland  Superior  No.  2  Mine,  Parke 
County.  From  evidence  adduced  at  the  investigation  of  the  ac- 
cident it  was  learned  that  Patritto's  working  place  was  room  No. 
2,  on  the  third  east  entry,  and  that  a  heavy  fall  or  cave-in  oc- 
curred in  room  No.  1  the  evening  prior  to  the  accident,  opening  a 
small  pocket  of  gas,  which  accumulated  at  the  face  of  No.  2  room, 
and  when  decedent  entered  his  working  place  at  7  :30  a.  m.  of 
above  date  he  fired  this  gas,  which  in  turn  exploded  a  keg  of  pow- 
der and  possibly  some  dynamite.  The  force  of  the  explosion 
hurled  decedent  across  the  entry  and  against  the  opposite  pillar, 
crushing  almost  every  bone  in  his  body,  killing  him  instantly.  Ho 
leaves  a  wife  and  one  child. 

DECEMBER. 

Two  fatalities  occurred  in  this  month  as  follows:  On  the  18th 
inst.  Frank  Asliey,  an  Austrian  miner,  aged  26  years,  single,  was 
killed  by  falling  slate  in  the  Zellar  McClelland  Coal  Company's 
Superior  No.  3  Mine,  Parke  County.  At  the  time  of  the  accident 
— 8  :00  o'  clock  a.  m. — decedent  was  engaged  mining  off  a  loose 
shot,  when  a  large  piece  of  slate  20  feet  long,  4l^  feet  wide  and  2 
feet  thick  fell  on  him,  killing  him  instantly. 

Dcccmbor  22d  George  Cassey,  American,  miner,  aged  26  years, 
was  instantly  killed  by  a  delayed  shot  in  the  Sunnyside  Mine,  Van- 
derburgh County.  At  firing  time  on  the  evening  of  above  date 
decedent  had  prepared  two  shots  to  fire,  one  of  which  was  tamped 
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on  a  needle  to  be  fired  with  a  squib  and  the  other  on  fuse.  After 
lighting  tlie  squib  he  ran  to  a  place  of  safety,  where  he  waited 
until  he  thought  the  shot  should  have  had  time  to  explode,  and 
thinking  the  squib  had  either  missed  or  had  gone  out,  he  returned 
to  light  the  fuse.  When  within  a  few  feet  of  the  shot  which  he 
was  trying  to  fire  with  tlie  squib  it  exploded,  hurling  him  about 
25  feet  or  more  do^\^l  the  room,  killing  him  instantly.  He  leaves 
as  dependents  a  wife  and  one  child. 

The  following  summary  table  contains  the  names,  age  and  oc- 
cupation of  persons  killed,  cause  and  date  of  each  accident,  the 
name  of  mine  and  county  in  which  the  accident  occurred,  the  name 
of  the  mine  owner  and  the  number  of  persons  dependent  on  those 
killed. 
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Shmemg  NatiimaUly  of  Pernmt  Killed  in  or  Around  the  Minet  of  Indiana  During  iht 
Year  1805,  Atw  Pereoni  Dependent  on  Them/or  f-ujyporl. 
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SEKIOUS  ACCIDENTS. 

Of  the  one  hundred  and  one  serious  accidents  occurring  during 
the  year,  little  can  be  said  other  than  the  fact  that  they  are  due 
to  the  ordinary  risks  or  dangers  incident  to  mining.  The  above 
number  includes  those  who  have  received  broken  bones,  internal 
injuries,  cuts,  bruises,  or  such  other  injuries  as  we  think  require 
special  mention. 

A  majority  of  such  accidents  have  been  investigated  by  this 
office,  and  we  exhibit  by  counties  in  the  following  table  the  names 
and  occupations  of  persons  injured,  the  cause  and  date  of  accident, 
extent  of  injury,  the  name  of  mine  and  county  in  which  the  ac- 
cident occurred  and  the  name  of  company  owning  the  mine. 
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ACCIDENTS   TO   MIKE   PBOPERTY.  1141 

ACCIDENTS  TO  MINE  PROPERTY. 

Six  notable  accidents  to  mine  property,  which  we  deem  worthy 
of  mention,  have  occurred  during  the  past  year,  and  have  been  in- 
vestigated by  this  ofBca  Four  of  these  accidents  occurred  in  the 
inside  workings  of  the  mines  and  four  in  the  surface  plants.  We 
give  herewith  a  brief  description  of  each  one  that  occurred. 

BUCKEYE  MINE. 

On  the  evening  of  Januaiy  4th  a  smoke  explosion  occurred  in 
the  Buckeye  Mine,  Vermillion  County,  resulting  in  the  death  of 
one  of  the  shot  firers  and  almost  a  total  wreck  of  the  mine.  So 
great  was  the  force  of  tlie  explosion  that  both  cages  were  wrecked, 
one  of  them  being  thrown  up  against  the  sheave  wheel,  buntins 
and  guides  were  torn  out,  mine  doors  and  brattices  blown  out, 
cross-bars  and  odier  timbers  knocked  do\vn  and  fifteen  mine  cars 
totally  demolished.  I  have  not  learned  what  the  financial  loss 
would  be,  but  considering  the  time  the  mine  was  idle,  added  to 
the  property  destroyed,  it  will  probably  amount  tr>  several  thou- 
sand dollars. 

HYMERA  No.  4  MINE. 

At  about  3  o'clock  p.  m.  of  February  7th,  a  heavy  explosion 
of  fire  damp  occurred  in  the  Hymera  Xo.  4  Mine,  which  in  effect 
was  very  much  like  that  occurring  at  the  Buckeye  Mine.  Both 
cages  were  wrecked  and  thrown  to  the  surface,  buntins  and  guides 
torn  out,  doors  and  brattices  blown  out,  mine  cars  demolished  and 
timbers  of  various  kinds  knocked  down,  causing  heavy  slate  falls, 
etc.  Fortunately  there  was  no  one  in  the  mine  at  the  time,  other- 
wise the  results  would  have  been  disastrous.  It  is  presumed  that 
the  explosion  was  duo  to  the  coal  at  one  of  the  working  faces  hav- 
ing been  ignited  from  a  shot  fired  on  the  evening  previous  and  that 
a  body  of  gas  had  accumulated,  coming  in  contact  with  it. 

MEX?CA  No.  1   MINE. 

On  the  night  of  March  18th  the  entire  surface  plant  of  the 
Mecca  No.  1  Mine,  Parke  County,  was  destroyed  by  fire.  This 
was  probably  the  most  destructive  mine  accident  during  the  year, 
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as  the  mine  was  well  equipped  with  first-class  machinery,  all  of 
which  was  rendered  useless  bv  the  fire.  The  financial  loss  was 
estimated  at  about  $20,000. 

SHELBURN  MINE. 

On  the  evening  of  March  20th,  at  firing  time,  the  coal  at  the 
face  of  one  of  the  rooms  in  the  Shelbum  Mine,  Sullivan  County, 
caught  fire,  igniting  from  a  shot  The  mine  was  idle  the  follow- 
ing day  for  the  purpose  of  making  repairs  and  the  fire  was  not  dis- 
covered until  Sunday  morning,  six  days  later,  when  smoke  was 
noticed  coming  out  of  the  shaft.  At  that  time  it  was  not  known 
whether  the  fire  was  in  the  No.  V  or  lower  seam,  of  in  the  up- 
per abandoned  No.  VI  seam.  The  superintendent  being  absent  at 
the  time  no  investigation  was  made,  but  the  shaft  was  covered  over 
with  loose  planks,  the  purpose  being  to  exclude  the  air  from  the 
fire.  On  his  return,  three  days  later,  Superintendent  Thomas 
uncovered  and  descended  the  shaft  to  No.  V  for  the  purpose  of 
locating  the  fire.  He  had  not  proceeded  more  than  seventy-five 
yards  from  the  shaft  bottom,  however,  when  he  encountered  a  body 
of  fire  damp  in  such  quantity  as  precluded  his  making  further  in- 
vestigation and  having  by  this  time  determined  the  fact  that  the 
fire  was  in  the  No.  V  seam  and  still  burning,  he  hurried  to  the 
surface  and  recovered  the  shaft  with  boards  and  dirt.  ITe  had 
hardly  completed  his  work  when  a  violent  explosion  occurred,  do- 
ing considerable  damage  at  the  surface  and  wrecking  the  interior 
of  the  mine.  Fortunately  no  one  was  injured,  although  several 
had  narrow  escapes  from  flying  debris.  The  top  of  the  mine  was 
sealed  off  air-tight  again  and  left  to  remain  so  for  about  five  weeks, 
the  fire  being  extinguished  by  this  time.  The  shaft  was  uncov- 
ered, necessary  repairs  made  and  operations  resumed. 

GOLD  KNOB  MINE. 

At  about  4  o'clock  a.  m.  June  19th  the  fan  house  and  fan  at 
the  Gold  Knob  ^line,  Clay  County,  was  destroyed  by  fire,  entailing 
a  loss  of  about  $600  and  causing  the  mine  to  remain  idle  for  sev- 
eral weeks.  .    \  \ 
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LtJCIA  MINE. 


DuTing  the  night  of  May  9th  water  broke  into  and  flooded  this 
mioe,  which  since  that  time  has  been  abandoned.  Numerous  other 
accidents  of  minor  character,  such  as  floods,  breaking  of  ropes, 
cages,  etc.,  incident  to  mining,  have  occurred,  but  as  a  rule  have 
entailed  such  small  flnancial  loss  and  an  idleness  of  such  short 
duration  we  will  make  no  mentim  of  them. 


MINE  DIRECTORY. 


Names  and  addresses  of  persona  operating  mines  in  each 
county,  also  names  of  mines: 


CLAY  COUNTY. 


Zenar,  MgClelUn  i  Coum'ti 


(hawrord  Coal  CDmpanr  '  - 
Onwfurd  Coal  Coinpany  . . 
Oraoford Co»l  Com)>nny  .. 


Ootlir 


JndiaDaBlmkCnslUonipunf I  f^aline 
HODTillaCoalCompany Junnvill 

nan  Davla  Coal  CniDpany '  Itriizil... 

KDitsd  Pourtli  Vain  Cnnl  CompHnTi  I.intnn  . . 
aieaater  Block  C.ial  f  ""       " 


.  I  Terra  Hautfl  .. 


BraiilBlackNo.1. 
BraiitBI(i«hNo.4. 
BraailBlMkNo.T. 
BTatllBlockNo.8. 


Vaadiilia  No.  SO. 


VandaliaMo.ee 
Superior  Ne.  4. 
Superior  No,  7. 

CrawrordNs.4. 
Crawi.rdNo.5. 
Crawford  No.  K. 
Crawford  No.*. 
Crawford  No.  B. 


OlennNo.Z. 
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DAVIESS  COUNTY. 


Cdufint. 

A...- 

Mi». 

Stnckr  ft  Oibnrn 

DariBM  Countr  Coal  ComtiaD 

ffiiS-ASK™."":::: 

.-..    ^t^mery 

£k""""'- 

ViDklsplsck&OTerton 

OierWn  Coal  Compaoj 

PO0NTAIN  COUNTY. 


rwQod  Coal  Company  . . 


aBEENE  COCNTT. 


Botitbi 

Sonthi 


VaDdtliaCoK   Compftny 

IndiaBk  f  ontbarD  Coul  Company. 
Sontbern  Indiana  I'oBi  CampD.ny. 
-       ■         •    ■  CoalCompaDy, 

Coal  Company. 


Coal  Company. 

CoalCampany 

"  Coal  Company  


eami 

Victoria  C( 

lima  Vallay  Coal  Compan;. 

Crouob  Coal  Company 

I.etfiniBr Coal  Company.  .  . 


iBdianipo 

:i::s: 

ndianapo 
ndiatopu 

JhioaBO. 

IndiaDBpD 

S 

"• 

Terra  Ilai 
Linton  . . 


li".Si,T-:;,, 


aiBEO^  COUNTY. 


Princeton  Coat  and  Mining 

Com- 

Cwald. 

Fort  Branch  Coal  Company 

KNOX  COUNTY. 


Bleknell.. 

Bicknell 

Bieknall 

Bicknell. 

Wheatland.   ' 
Pine  Knot. 

Soiar  Loaf  Coal  and  Minim  Com- 

cfioSIiand  BijMuddyCoal  Com- 

WaihiDEton 

Bioknell 

DntBOTOBT  OV  nTOIAHA   ] 
PABEI  OOURTT. 


COUPIMV. 

Addrksb. 

Mink. 

Bra.il 

SaperiorKo.  1. 

VandaliaKo.  SIT. 
Pan^Amerwan. 

Ml. 

sSafcrifSSiiy- 

I.uicoln  0*al  and  Hinlof  Company 

|fl:g:::!!;S;:lgSK :::::: 

PBBHY  CODNIY. 


BarBsnroth  Broi. . 


PIKB  COUNTY. 


A^TBhire  Carbon  foal  CampaoT 
ATrth ire  Carbon  Con]  Companr 

D.  loglo  Coal  Companj 

D.  Incia  Coat  Company 

P.IoilaCaalCDmpanr 

8.  w.LlttlcCoal  Campanj 

S.  W.  Little  Coal  Company 

8.  W.  Littlo  Goal  Company 

Patoka  Valley  Coal  Company 

Haaeie  Coal  and  Uialnc  Company 
WlDilow  aa«  Coal  Company  . 
Wioilon  Oaa  Coal  Company  . 


BL  Loo  la,  Ho. 
Bt  Lout*,  Ho. 

Sakland  Cifey 
aklaod  Olty 
Oakland  City 
EraniTlIle... 
EnDiHIIg... 
BianiTlllo.  . 
Hnntiofbars 

MDDOis 

Window 

Wlnalott 


Aberdaen. 

Arrahira  No.  3. 
Aynhlr*  No.  i. 
Amhire  No.  6. 

Bl^kbnrD. 

Littlei. 

Hartwell. 

!fiSS».... 

Wioaloir  No.  S. 


SULLIVAN  COUNTY. 


Indiana  Soatbarn  Coal  Company.  .|  Chicaao,  III. . 
[Ddiana  Bontbern  Coat  CrmoraDy.,^  Chicato,  III. . 
Indiana Sonthsro  Coal  Company,.!  Cbivaao.III. . 
ndlaoa  SontharD  Coal  Company..    Cbieago.  III. . 

■ ...-,»■  I  chlflHo  111.. 

Chicaco.Ill.. 


.    Banker  Bill. 
.'  Caladonia. 
.1  PboenliNe.4. 


Indiana  Ban 


CbioMO.. 
Chioato ., 

Cbkago  . . 


idlana  Boatbero  Co&l  Company. 

Donflowsr  Coal  Company 

Oonaolidatad  Indi&na  Coal   Com- 

ConuTidalad' Indiana  Coal   Com: 

Conialldated  "Indiana  Coal' Coin' 

Coniolidai'ed  Indiana  Coal    Com. 

pany l  Ublcacn 

CoDtolidnled  Indiana  Coal   Coin-| 

CoDtolidated  Indiana  Coal  Com-; 
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ANNUAL  REPORT  OF  THE  STATE  NATURAL 
GAS  SUPERVISOR- 


Office  of  State  Gas  Sdpebvisob, 
Mabion,  Indiana,  Feb.  5,  1905. 

Prof.  W.  S.  Blatchley,  Stale  Geologist: 

Dear  Sir — -I  have  tlie  honor  to  submit  to  you  my  third  annual 

report  as  State  Natural  Gaa  Supervisor,  that  for  the  year  1908. 

This  is  the  fourteenlh  annual  report  from  this  department     In 

ray  last  report  I  brought  to  your  attention  a  few  su^;estion3  that 

would  in  a  great  manner  have  protected  the  field.     Many  of  these 

auggestiona,  approved  by  you,  have  been  acted  upon  by  this  ofEice, 

and  I  am  pleased  to  raport  a  better  condition  in  the  gas  field  frtMO 

both  producers'  and  consumers'  standpoint     In  this  report  I  shall 

dwell  upon  those  things  which  I  consider  to  be  of  most  importance 

ntereat4?<i  in  the  natural  gas  industry. 

I  trust  the  report  will  receive  your  approval  and  that  the  same 

I  be  found  worthy  of  consideration  by  those  interested  in  the 

natural  gas  field  of  Indiana. 

BKYCE  A.  KINNEY, 
State  Natural  Gas  Supervisor. 


'/ 


ANNUAL  REPORT  OF  THE  STATE  NATURAL 

GAS  SUPERVISOR* 


The  laws  governing  the  production  of  natural  gas  have  not  been 
changed  during  the  last  year.  They  remain  the  same  and  the  du- 
ties of  the  State  Natural  Gas  Supen'isor  are  set  out  in  these  en- 
actments. 

As  stated  in  my  last  report  of  1904  the  gas  laws  were  made  to 
conform  to  and  govern  existing  conditions.  The  State  Legisla- 
ture from  time  to  time  changed  these  laws  so  that  the  attention 
of  this  office  could  be  directed  in  different  channels.  My  purpose 
in  this  report  is  to  dwell  upon  those  things  which  are  necessary  to 
the  preservation  of  {;bs  fields,  also  the  dangers  that  confront  the 
producers  of  gas  in  the  Indiana  fields. 

This  office  is  required  to  incorporate  in  this  annual  report  to 
the  State  Geologist  complete  and  tabulated  statistics  of  the  num- 
ber of  gas  wells,  with  the  location  and  record  of  geological  strata 
passed  through  in  drilling  them,  the  volume  of  gas  produced,  the 
rock  pressure,  increase  or  decrease  in  rock  pressure  and  volume  of 
flow;  the  number  of  miles,  capacity  and  cost  of  mains  laid;  the 
cost  of  gas  as  a  fuel  and  number  of  persons  employed  in  the  pro- 
duction of  pas.  It  is  impossible  for  this  office  to  give  all  of  the 
foregoing  information,  for  the  reason  that  the  field  has  developed 
to  such  an  extent  that  it  is  impossible,  for  the  number  of  per- 
sons em])loyo(l,  to  collect  the  correct  information.  In  each  and 
every  instanoo  a  sufliciont  number  of  wells  have  been  visited  to 
gain  correct  ideas  on  these  points,  but  it  is  impossible  for  me  to 
give  the  ^c^corcl  of  each  and  every  well  drilled  in  this  locality. 
The  ins])oction  of  ])ipe  lines  has  ceased  to  be  a  necessity  today  on 
the  part  of  this  olfico,  for  the  reason  that  all  of  the  larger  gas  com- 
panies employ  inon  to  inspect  their  lines  regularly  and  gas  at  this 
time  is  of  such  value  as  to  cause  gas  producers  to  husband  it  very 
carefully.  I  make  a  close  inspection  of  all  gas  lines  running  in 
and  throuirh  cities  where  escaping  gas  is  liable  to  cause  explosions 
resulting  in  great  injury  and  oftentimes  loss  of  life  to  persons  and 
their  property.     Gas  companies,  however,  give  rather  closet  at- 

(U61) 


1162  KEPORT    OF    STATE    GEOLOGIST. 

tention  to  the  lines  entering  and  running  through  the  cities,  for 
the  reason  that  they  do  not  court  actions  for  damages  for  injury 
and  damages  caused  by  escaping  gas. 

As  stated  in  my  last  report,  the  most  important  duties  required 
of  this  office  are  to  see  that  the  laws  of  the  State  in  regard  to  the 
drilling  and  plugging  of  wells  and  the  consumption  of  gas  be 
enforced.  During  the  last  six  months  it  has  been  necessary  for 
me  to  employ  assistants  in  order  to  make  sure  that  operators  com- 
ply with  this  law.  The  main  trouble  has  been  in  the  plugging  of 
wells,  since,  as  the  field  develops  and  the  territory  extends,  it  is 
impossible  for  us  to  be  present  at  every  well  when  it  is  plugged. 
It  would  be  more  possible  to  be  present  at  the  plugging  of  wells  if 
the  law  was  such  that  it  would  require  operators  to  give  notice 
of  the  time  and  place  of  plugging  such  wells*  There  are  operators 
who  have  drilled  wells  that  were  paying  producers,  who  have  spent 
their  money  and  wish  to  get  out  of  it  as  cheaply  as  possible,  and 
these  are  the  men  or  operators  who  are  causing  the  trouble  in  the 
Indiana  field,  as  they  do  not  properly  plug  the  wells  when  they 
are  abandoned.  For  instance,  they  will  try  and  pull  the  pipe  and 
casing  from  such  wells,  and  this  pipe  or  casing  will  pull  apart 
half  way  down  the  well  and  it  is  impossible  to  get  the  remaining 
pipe  out  unless  by  means  of  hydraulic  jacks,  that  are  used  for  that 
business.  In  the  event  that  they  do  not  draw  all  of  the  pipe  they 
can  not  comply  with  the  law  governing  the  plugging  of  wells,  for 
the  reason  that  they  can  not  use  the  iron  balls  therein  provided, 
and  it  would  take  a  deputy  in  every  county  where  gas  and  oil  is 
found  in  Indiana  to  supervise  the  plugging  of  such  wells.  Owing 
to  the  experience  of  this  office  in  such  matters,  I  think  we  can 
with  propriety  suggest  such  measures  as  we  think  necessary  in  re- 
gard to  these  matters.  Before  plugging  such  wells  the  office  of 
the  Natural  Gas  Supervisor  should  be  notified  and  he  be  present 
or  send  a  deputy  to  be  there.  Unless  measures  of  this  kind  are 
adopted  the  gas  industry  will  be  abandoned  throughout  the  State 
of  Indiana  where  the  Trenton  rock  exists. 

In  different  parts  of  the  State  where  the  law  has  been  rigidly  en- 
forced during  the  la?t  five  years  the  gas  pressure  increased  one- 
third  in  the  past  year,  which  goes  to  illustrate  what  could  be  done 
if  the  law  could  be  cnforc/?d.  Fresh  water  in  the  Trenton  rock 
fields  not  only  affects  the  gas,  but  it  has  ruined  parts  of  the  oil 
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fields  in  Grant,  Madison  and  Delaware  counties.  If  it  were  not 
for  the  fresh  water  now  in  the  Delaware  Conntv  fields  thev  wonld 
l>e  getting  a  large  production  of  oil  where  tliey  are  at  present 
pumping  water.  Different  oil  men  have  consulted  me  frequently 
in  regard  to  this  matter  and  asked  me  to  suggest  some  way  by 
which  they  could  l)e  protected  from  persons  impn>|KM'ly  plugging 
these  wells.  My  luinds  ]m\H^  been  tied  so  far  as  tn  being  at  every 
well,  as  T  have  no  Avay  <;f  knowing  when  these  wells  are  ])lugged, 
and  it  is  utterly  impossible  after  a  well  has  be<m  plugged  for  me 
to  try  and  replug  it,  as  the  iron  hall  that  is  seate<l  at  the  lower  end 
of  the  former  casing  prev(Mits  the  drill  from  going  deei)er  in 
the  well.  One  well  that  has  b(H*n  impro|>erly  ]>lugged  cjin  do  more 
damage  and  let  more  fresh  water  into  the  iras-bearing  rock  than 
two  wells  can  pump  out.  In  fact,  one  well  l)eing  opou  in  a  field 
with  twenty  other  wells  in  the  immediate  vicinity  will  in  five  years' 
time  ruin  the  twenty  wells.  If  a  well  is  re{M;rt(Ml  that  has  been 
improperly  plugge<l  and  I  have  evidence  to  the  fact  that  would 
waiTant  a  conviction,  T  have  no  means  of  remedy  for  the  evil  al 
ready  done.  As  there  has  hoou  rny  appropriation  made  for  that 
puri)08e,  we  may  convict  a  criminal,  but  we  can  not  repair  the 
damage^  We  have  no  o])])ortnnity  to  enforce  the  law,  for  the  rea- 
son that  the  ]»arties  are  irresjMmsiblc  or  that  the  wells  wer<»  left 
oj)en  years  airo.  The  pro<luction  of  natural  gas  and  oil  is  still  a 
great  industry  in  the  State  of  Indiana,  though  those  that  have  no 
knowledire  of  the  industrv  think  that  it  will  soon  1h*  a  thinir  of  the 
past.  If  pro])erly  husbanded,  oil,  and  perhaps  gas,  will  \\e  pro- 
duced throughout  the  State  for  vears  to  come.  We  think  a  law 
could  be  framed  in  such  a  manner  that  the  State  Wiuild  not  be  put 
to  the  ex])ense  of  ])lugging  these  wells,  but  that  tlie  <aiue  could  Ik* 
providf^d  f<.'r  in  another  manner  except  in  cases  where  the  ]u*oducer 
is  financially  irres]>onsible,  ov  when  he  hi\<  left  the  State  and  we 
are  unable  to  ascei*taiii   his  whereabouts. 

As  statc^rl  in  niv  rejK^rt  nf  11)04,  the  introduction  of  fresh  water 
into  <ras  localities  is  m  serious  evil  thai  threatens  both  the  iras  and 
the  oil  industrv.  The  existinii  biws  <itfer  no  ]>rotection  airainst  this 
evil  exce|>t  t'rcjin  wells  that  are  imw  ai)aud(med.  We  have  no  pro- 
tection for  wells  that  were  abindouc^l  years  aii<>.  While  the  opin- 
ion oftentimes  ])revails  that  an  aband(uied  well  will  jdug  itself, 
this  is  a  hiisinken  i<lea,  as  \V(»lIs  that  Acre  abaniloned  five  years 
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ago  and  left  open  remain  open  today.  Those  who  have  producing 
properties  know  this  to  be  a  fact,  for  the  reason  that  in  operating 
(heir  properties  they  can  tell  that  there  was  a  supply  of  fresh  water 
which  could  come  from  no  other  source  except  old  wells  in  the  vi- 
cinity of  their  property.  I  have  earnestly  sought  to  remedy  this 
evil  as  far  as  possible,  but  I  am  forced  to  use  only  such  power  as  is 
given  me  by  the  State. 

CONDITION  OF  THE  GAS  FIELD. 

The  condition  of  the  gas  field  at  the  present  time  is  better  than  a 
year  ago.  There  is  less  complaint  from  the  users  of  natural  gas 
than  there  was  at  that  time.  This  I  think  has  been  brought  about 
in  a  measure  by  the  law  which  was  made  in  regard  to  the  plug- 
ging of  these  wells.  Three  years  ago  in  the  Noblesville  (Hamil- 
ton County)  field  various  gas  companies  had  given  up  the  piping 
of  gas,  but  have  recently  renewed  their  efforts  in  drilling  new 
wells  and  cleaning  out  the  old  ones  that  had  practically  been  aban- 
doned. They  have  found  a  rock  pressure  of  90  pounds  and  think 
seriously  of  repiping  this  gas  to  the  towns  of  Noblesville,  Cicero 
and  Atlanta. 

The  Montpelier  field,  where  the  pressure  was  40  pounds  two 
years  ago,  has  gradually  gained,  until  it  has  reached  a  point  of 
180  pounds.  Wliere  Kerlin  Brothers  were  using  pumping  sta- 
tions a5  a  means  of  transporting  their  gas,  they  have  taken  their 
pumping  station  out  and  the  natural  rock  pressure  is  sufficient  to 
force  the  gas  through  the  mains  to  the  consumers  without  the  use 
of  pumps. 

The  Marion  Gas  Company  has  its  pipes  located  in  the  vicinity 
of  Marion,  Indiana,  and  has  experienced  a  similar  result.  The 
Citizens'  Gas  Company  of  Gas  City  has  had  the  same  experience. 
In  the  two  plants  above  mentioned  the  pressure  and  supply  has  in- 
creased fully  30  per  cent  as  compared  with  what  it  was  one  year 
ago.  There  has  been  less  drilling  done  in  the  past  year  for  gas 
in  the  different  gas  fields  than  in  any  previous  year  from  the  time 
gas  was  first  discovered. 

Anderson,  Indiana,  has  the  best  service  this  year  that  it  has 
had  for  the  past  five  years.  They  are  getting  the  gas  from  Per- 
kinsville,  a  point  ten  miles  west  of  Anderson.     The  Hazelwood 
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Gas  Company  controls  this  station.  They  are  very  well  satisfied 
with  the  wells  they  drilled  in  the  past  year.  They  are  running 
one  piimpinc:  stiition,  as  the  rock  pressure  at  different  iK)ints  is  not 
sufficient  to  force  the  gas  through  such  a  long  main,  and  it  was 
necessary  to  put  in  this  station  in  order  to  give  a  good  pressure  at 
the  point  of  consumption. 

The  Chicago  Gas  Company  are  just  completing  the  drilling  of 
one  hundred  wells  between  Greentown  and  Svcamore,  Indiana,  in 
the  eastern  part  of  Howard  County,  and  the  western  part  of  Grant 
County  for  the  purpose  of  supplying  Chicago  and  the  towns  of 
Kokomo  and  Greentown,  Indiana,  with  natural  gas.  This  field 
was  j)ractically  abandoned  six  years  ago,  as  the  Chicago  com- 
pany were  getting  their  gas  at  that  time  from  Fairraount,  In- 
diana, but  the  Fairmount  fields  have  been  affected  to  such  an  ex- 
tent by  the  use  of  pumping  stations  that  they  had  to  abandon  the 
territory  one  year  ago,  and  they  have  gone  back  to  the  old  field, 
known  as  the  Greentown  field,  to  get  their  gas  for  the  coming  year. 
They  have  drilled  one  hundred  wells  Avith  the  average  capacity  of 
tAvo  hundred  thousand  cubic  feet  per  well.  It  is  my  opinion  that 
they  can  go  back  to  the  old  gas  territory  and  get  producers  for 
years  to  come,  as  they  are  drilling  test  wells  now  in  different  parts 
of  the  State,  and  as  at  Converse,  are  finding  very  good  wells  that 
have  renewed  activity.  At  Kokomo,  [ndiana,  several  wells  have 
been  drilled  that  are  fair  producers. 

In  the  Princeton  field  the  pressure  has  decreased  to  90  pounds, 
as  compared  with  315  pounds  three  years  ago.  This  result,  how- 
ever, has  been  anticipated  in  this  particular  field,  as  will  be  shown 
by  an  examination  of  the  reports  of  Professor  Platchley,  and  is 
due  to  the  fact  that  the  gas  is  found  in  a  different  and  much  thin- 
ner formation  than  that  of  the  other  fields.  We  do  not  think  that 
tlie  Princeton  field  pcssossos  the  longevity  of  those  fields  developed 
in  the  Trenton  formation.  They  have  done  some  drilling  for  gas 
about  Princeton  in  the  last  venv,  and  out  of  seven  w^ells  drilled 
there  have  boon  four  failures  juid  three  producers. 

We  have  had  some  trouble  nl)<>ut  plugging  old  wells  at  Peters- 
burg, Indiana,  also  at  Princeton,  and  this  may  be  a  factor  to  be 
taken  into  account  in  considering  the  decrease  of  production  in 
that  locality.  Out  of  one  thousand  gas  wells  drilled  in  the  State 
in  the  last  eight  months,  over  seven  hundred  of  them  have  proven 
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to  be  producers,  but  the  output  is  very  small  when  compared  with 
the  wells  of  1800. 

The  outlook  for  next  year  is  bright,  as  the  fields  are  dismantling 
tlieir  pumping  stations  and  the  rock  pressure  is  steadily  increasing 
and  giving  the  consumers  of  Indiana  a  better  service  than  we  have 
had  in  the  last  three  years.  We  think  this  is  a  good  omen,  for 
the  reason  that  we  dv>  not  believe  pumping  stations  are  conducive 
to  the  welfare  and  longevity  of  a  gas  field.  Where  pumping  sta- 
tions are  not  in  use  the  gas  pressure  offers  a  certain  amount  of  re- 
sistance to  the  water,  and  will  protect  the  gas-bearing  rock  to  quite 
an  extent  Hie  use  of  the  pumping  station  has  a  tendency  to  cre- 
ate a  vacuum  in  the  gas-bearing  rock  and  encourages  the  entrance 
of  the  water  therein.  We  think  pumps  can  be  used  without  per- 
ceptible damage  to  force  gas  through  the  mains  to  consumers  a 
considerable  distance  away,  but  we  do  not  think  they  should  be 
used  to  create  a  vacuum  in  the  well.  While  gas  companies  imder- 
stand  this,  they  attempt  to  supply  the  consumer  as  long  as  they 
Clin  with  the  drilling  of  additional  wells.  They  then  believe  that 
by  establishing  ])umping  stations  they  can  increase  the  supply  of 
gas.  This  in  a  measure  is  true,  but  it  results  in  a  quick  death  to 
the  territory  on  wliich  the  pumps  have  been  used.  The  pumps  do 
not  increase  tlie  supply,  but  exhaust  the  stored  supply.  It  would 
be  much  better  and  perhaps  more  economical  to  have  a  greater 
number  of  w(»lls  and  to  discontinue  the  use  of  pumps  altogether 
except  to  ^vo  n  pressure  to  the  gas  after  it  comes  to  the  service. 
A  numlier  of  fields  are  being  opened  that  have  been  considered 

dead  for  the  last  five  vears. 

« 
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During  the  past  year  niauy  individual  wells  have  been  aban- 
doned. At  the  time  of  making  our  last  report  it  seemed  that  much 
of  the  territory  had  beini  abandoned,  but  the  redrilling  of  this 
territory  ha^^  ])roven  that  it  will  still  produce  quite  an  amount  of 
gas  whcMi  «jj)ornt('(l  in  the  proper  manner.  It  is  true  that  some  of 
the  ixi\^  (•oni))inii(N  have  discontinued  o|-)erating,  but  it  is  also  true 
that  others  have  extended  the  field  of  their  operation.  The  in- 
crease of  the  rock  pressure  in  different  localities  is  thought  to  be 
nn  JTHlication  of  n  revival  of  much  of  the  territory  that  was  thought 
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to  be  worthless,  and  we  feel  that  if  proper  attention  is  paid  t-o 
the  preservation  of  the  field  in  the  way  of  preventing  the  passing 
of  fresh  water  into  the  gas-bearing  rock  by  means  of  abandoned 
wells  that  the  gas  field  will  continue  to  ])roduce  gas  much  longer 
than  was  expected  one  year  ago. 

NEW  TEKKITOUY. 

In  the  southeastern  part  of  Jay  County,  the  ^Vllen  Oil  Company 
drille<l  a  well  that  had  ji  r<K'k  pressure  of  three  hundred  forty 
pounds  and  a  voluuie  of  three  and  a  half  million  feet.  This  well 
was  drilled  in  July,  11)05,  and  sold  to  the  I'^nion  (^ity  Gas  Com- 
pany. 

At  the  present  writing  they  are  piping  thij^  gas  to  Union  City, 
and  since  rlulv  several  wells  have  been  <lrillod  in  this  immediate 
vicinity  that  are  good  producers.  This  is  an  extension  of  the  Del- 
aware County  field,  and  j>erhaps  does  not  come  under  the  head  of 
new  territory,  but  it  is  the  only  inst^ince  of  any  marked  extension 
beyond  what  was  known  to  W  the  confines  of  the  gas  field  in  1004. 

THE  C0Nfc5lJMl»T10N  OF  GAS. 

The  consumption  of  natural  gas  has  increased  during  the  past 
year,  and  while  it  is  tnie  that  a  number  of  gas  ('(^mpanies  have 
abandoned  p>rtions  of  their  properties,  they  have  done  considera- 
ble drilling  on  other  portions,  and  instead  of  their  production  de- 
creasing as  it  did  during  the  year  1003,  it  has  increasofl  to  a 
considerable  extent.  This  is  due  to  the  fact  that  the  field  is  in 
better  condition  than  it  was  formerly.  While  it  is  true  that  a 
number  of  factories  in  Marion,  Ga«  City,  Anderson,  Khvood,  Mat- 
thews, lV>wlertnii,  ('onverso  and  others  are  using  gas,  the  principal 
consumption  is  the  use  of  natural  gas  for  domestic  purposes  and 
operating  in  the  oil  field.  All  of  the  cities  that  are  using  gas 
durina"  the  vcjir  1004  have  continue<l  the  use  oi  same,  and  from 
the  a)>parent  increase  in  the  gas  supply  it  is  safe  to  say  that  they 
will  (•ontinu(»  for  a  numl)or  of  years,  as  the  peo])le  long  ago  ap- 
preciated ihe  fact  that  ga<  as  a  fuel  for  <lomestic  puriwses  is  far 
su|)erior  to  any  (rther.  While  it  is  true  that  the  consumers  do  not 
rely  wholly  u]>on  gas  as  a  fuel  during  periods  of  extreme  cold, 
tliey  prefer  its  use  in  connection  with  other  fuel  on  account  of  its 
irreat  convenience. 
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to  be  producers,  but  the  output  is  very  small  when  compared  with 
the  wells  of  1890. 

The  outlook  for  next  year  is  bright,  as  the  fields  are  dismantling 
their  pumping  stations  and  the  rock  pressure  is  steadily  increasing 
and  giving  the  consumers  of  Indiana  a  better  service  than  we  have 
had  in  the  last  three  years.  We  think  this  is  a  good  omen,  for 
the  reason  that  we  d^>  not  believe  pumping  stations  are  conducive 
to  the  welfare  and  longevity  of  a  gas  field.  Where  pumping  sta- 
tions are  not  in  use  the  gas  pressure  offers  a  certain  amount  of  re- 
sistance to  the  water,  and  will  prote<*t  the  gas-bearing  rock  to  quite 
an  extent.  Tlie  use  of  the  pumping  station  has  a  tendency  to  cre- 
ate a  vacuum  in  the  gas-bearing  rock  and  encourages  the  entrance 
of  the  water  therein.  We  think  pumps  can  be  used  without  per- 
ceptible damage  to  force  gas  thnnigh  the  mains  to  consumers  a 
considerable  distance  away,  but  wo  do  not  think  they  should  be 
used  to  create  a  vacuum  in  the  well.  While  gas  companies  imder- 
stand  this,  they  attempt  to  supply  the  consumer  as  long  as  they 
can  with  the  drilling  of  additional  wells.  They  then  believe  that 
by  establishing  pumping  stations  they  can  increase  the  supply  of 
gas.  This  in  a  measure  is  tnic,  but  it  results  in  a  quick  death  to 
the  territory  on  which  the  pumps  have  been  used.  The  pumps  do 
not  increase  tlie  supply,  but  exhaust  the  stored  supply.  It  would 
be  much  better  and  perhaps  more  economical  to  have  a  greater 
number  of  wells  and  to  discontinue  the  use  of  pumps  altogether 
except  to  ^ve  a  pressure  to  the  gas  after  it  comes  to  the  service. 
A  nimil)er  of  fields  arc  being  opened  that  have  been  considered 

dead  for  the  last  five  vears. 

« 

ABANDONED  TERRITORY. 

During  the  past  year  many  individual  wells  have  been  aban- 
doned. At  the  time  of  making  our  last  report  it  seemed  that  much 
of  the  territory  had  been  abandoned,  but  the  redrilling  of  this 
territory  has  proven  that  it  will  still  produce  quite  an  amount  of 
gas  when  operated  in  the  proper  manner.  It  is  true  that  some  of 
the  gas  companies  have  discontinued  operating,  but  it  is  also  true 
that  others  have  extended  the  field  of  their  operation.  The  in- 
crease of  the  rock  pressure  in  different  localities  is  thought  to  be 
:m  indication  of  a  revival  of  much  of  the  territory  that  was  thought 
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to  be  worthless,  and  we  feel  that  if  proper  attention  is  paid  to 
the  preservation  of  the  field  in  the  way  of  preventing  the  passing 
of  fresh  water  into  the  gas-bearing  rock  by  means  of  abandoncid 
wells  that  the  gas  field  will  continue  to  produce  gas  much  longer 
than  was  expected  one  year  ago. 

NEW  TKKUITOUY. 

In  the  southwistem  part  of  .lay  County,  the  Allen  Oil  Ctanpany 
drilled  a  well  that  had  a  r(K'k  pressure  of  three  hundred  forty 
pounds  and  a  volume  of  three  and  a  half  million  feet.  This  well 
was  drilled  in  Julv,  11)05,  and  sold  to  the  Ihiion  City  Gas  Com- 
pany. 

At  the  ]>resent  writing  they  are  piping  this  gas  tif)  Union  City, 

and  since  Julv  several  wells  have  been  (lrillo<l  in  this  immediate 

I' 

vicinity  that  are  gtMxl  producers.  This  is  an  oxtension  of  the  Del- 
aware County  field,  and  i)erhai)s  does  not  come  under  the  head  of 
new  territory,  but  it  is  the  only  inst^mce  of  any  marked  extension 
beyond  what  was  known  to  l>o  the  confines  of  the  gas  field  in  11>04. 

TUB  CONSUMPTION  OF  OA!S. 

The  consumption  of  natural  gas  has  increas(»tl  during  the  pjist 
year,  and  while  it  is  tnie  that  a  number  of  gas  companies  have 
abandoned  iMjrtions  of  their  properties,  they  have  done  considera- 
ble drilling  on  other  i)ortions,  and  instead  of  their  production  de- 
creasing as  it  did  during  the  year  1003,  it  has  increaserl  to  n 
considerable  extent.  This  is  due  to  the  fact  that  the  field  is  in 
better  condition  than  it  was  fonnerlv.  While  it  is  true  that  a 
numl)er  of  factories  in  Marion,  Gas  City,  Anderson,  KIwcmxI,  Mat- 
thews, Fowlerton,  Converse  and  others  j\re  using  gas,  the  principal 
consumption  is  the  use  of  natural  gas  for  domestic  juirj^oses  and 
operating  in  the  oil  field.  All  of  the  cities  that  are  using  gas 
durinir  the  vcar  li)04  have  continued  the  xm^c  of  >ame,  and  from 
the  apparent  increase  in  the  gas  supply  it  is  safe  to  sny  that  they 
will  continue  for  a  number  of  years,  as  the  ixjople  long  ago  ap- 
pi-eciated  ilie  fact  tlu'.t  ga>^  as  a  fuel  for  domestic  ])urposes  is  far 
su]X*rior  to  any  other.  While  it  is  true  that  the  consumers  do  not 
rely  wholly  upon  ga^^  a^  a  fuel  during  periods  of  extreme  cold, 
they  pn^fcM-  its  u-e  in  connc^ction  with  vither  fuel  on  account  of  its 
irreat  convenience. 
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WASTE  OF  GAS. 

This  subject  has  been  thoroughly  gone  over  in  almost  every  re- 
port from  this  office.  Conditions  have  changed  somewhat  during 
the  year  1905,  especially  in  regard  to  gas  mains.  We  have  dis- 
covered that  the  condition  of  the  main  laid  through  a  certain  sec- 
tion of  the  country  depends  to  some  extent  upon  the  character  of 
the  earth  in  which  it  is  imbedded,  and  while  in  certain  parts  tho 
main  is  in  almost  perfect  condition,  other  parts  of  it  will  be  per 
forated  on  account  of  the  effect  that  the  earth  has  upon  it.  This 
being  true,  it  is  impossible  to  ascertain  the  condition  of  a  main 
by  examining  only  a  part  of  it.  It  is  necessary  to  cover  the  whole 
line  to  get  the  exact  condition. 

We  have  had  more  or  less  trouble  in  the  field  in  drilling  new 
wells.  This  usually  comes  from  oil  operators  who  are  more  anx- 
ious to  waste  the  gas  in  order  that  they  may  get  a  better  pro- 
duction of  oil,  as  the  pressure  of  gas  interferes  vnth  producinii 
oil.  The  law  requires  that  a  well  must  be  closed  within  forty- 
eight  hours  after  gas  has  been  struck,  and  it  is  a  hard  matter  for 
this  office  to  know  when  gas  is  first  struck  in  all  the  wells  drilled  in 
Indiana.  We  have  secured  several  convictions  on  this  proposi- 
tion, but  we  feel  safe  in  saying  that  the  law  is  frequently  violated 
in  this  respect.  We  think  perhaps  that  the  same  suggestion  which 
we  made  in  regard  to  the  plugging  of  wells — i.  e.,  that  a  notice  be 
given  this  office  of  tlie  time  and  place  of  such  work — would  be  an 
appropriate  one  in  the  instance  of  drilling  in  gas  and  oil  fields. 

We  have  also  had  pome  difficulty  in  regard  to  the  use  of  flaTn- 
beau  burners. 

NEW  WELLS. 

Since  1004  there  has  been  considerable  change  in  the  way  of 
artificial  means  by  which  gas  has  been  transported  from  one  place 
to  another.  At  some  points  pumping  stations  have  been  disman 
tied.  For  instance,  the  Lafayette  Gas  Company  have  dismantled 
their  Summitville  station  in  Madison  county,  also  the  one  at 
Kempton  and  otlier  points.  The  capacity  of  some  of  the  pnnij)- 
ing  stations  has  been  increased.  For  instance,  the  Hazelwood 
Gas  Company,  of  Anderson,  have  put  in  a  pumping  station  ten 
miles  west  of  Anderson,  near  Perkinsville,  that  supplies  the  city 
of  Anderson,  which   is  having  l>etter  seir^ice  this  winter  than    it 
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has  had  for  several  years  previous.  The  different  stations,  how- 
ever, are  not  creating  vacuum  on  the  oil  and  gas-bearing  rock,  but 
are  used  for  the  purpose  of  giving  a  sufficient  pressure  at  the  point 
of  consumption. 

Marion  is  also  having  better  service  this  year  than  it  has  had 
for  thrco  years  previous.  This  is  owing  to  the  fact  that  the  Grant 
and  Wabash  county  fields  have  been  carefully  watched  and  that 
an  extra  man  has  been  kept  in  these  fields  for  the  purpose  of  en- 
forcing a  strict  observance  of  the  law.  They  have  no  pumping 
stations  in  those  localities,  but  rely  on  the  rock  pressure,  which 
nms  from  80  to  100  pounds,  and  at  some  points  as  high  as  280 
pounds.  This  pressure  was  found  at  a  point  about  eight  mile? 
north  and  east  of  Marion,  in  sections  8  and  9,  Washington  Town- 
ship. The  records  of  the  wells,  giving  the  highest  pressure  and 
greatest  volume,  are  as  follows : 

Henry  Bradford,  Xo.  3,  section  0,  on  the  Henry  Bradford  farm, 
was  drilled  in  August,  1905,  by  the  Ohio  Oil  Company.  It  pro- 
duced one  million  feet  daily  for  thirty  days,  and  is  now  producing 
nine  millions  per  month.     The  record  of  this  well  is  as  follows: 

Feet. 

Drive  pipe 430 

Casing 480 

Trenton  rock  • 937 

Total  depth 087 

On  the  Eliza  Bradford,  section  9,  Washington  Township,  Grant 
County,  No.  2 — 

Feet. 

Drive  pipe 430 

Casing 485 

Trenton  rock   042 

Total  depth  000 

Gas  was  first  struck  in  this  well  at  97*^  feet  It  produced  1,- 
500,000  cubic  feet  per  day  for  twenty  days  and  is  making  7,000,- 
000  feet  per  month  nt  the  present  time. 

On  the  John  Stribe  farm  the  Ohio  Company  drilled  Xo.  2 
April,  1005,  and  it  made  3,000,000  cubic  feet  the  first  twenty-four 
hours.  This  well  is  in  section  8,  Wabash  Township.  Its  record 
is  as  follows: 

Fett. 

Drive  piiKj 140 

Casing 430 

To  the  sand  030 

Total  depth  070 


1160  REPORT  OF  STATE  GEOLOGIST. 

This  gas  is  sold  to  the  Marion  Gas  Company  and  used  by  the 
consumers  at  Marion,  Indiana.  Another  good  well  was  struck  in 
July,  1905,  in  the  southeastern  part  of  Jay  County  on  the  Jacob 
Bausman  farm,  near  Salamonie.  This  well  was  drilled  by  the 
Allen  Oil  Company  for  oil.     It  has  a  capacity  of  3,500,000  feet 

Drive  i)ii>e   60 

Casing  370 

Trenton  rock  1)87 

Total  deptli   1,027 

This  was  perhaps  the  largest  well  struck  in  Indiana  in  the  year 
of  1905,  and  was  closed  in  and  afterward  sold  to  the  Union  City 
Gas  Company,  and  is  to  be  used  by  the  consumers  of  Union  City 
as  soon  as  the  line  can  be  completed  that  is  now  under  construc- 
tion. This  has  undoubtedly  opened  up  a  field.  They  are  drilling 
across  the  State  line  in  the  State  of  Ohio  and  are  getting  good 
wells,  but  the  exact  area  of  this  part  of  the  field  in  Indiana  has  not 
as  yet  been  discovered,  for  the  reason  that  they  are  not  at  the  pres- 
ent time  in  a  position  to  take  care  of  the  gas.  The  Chicago  Gas 
Company  is  pumping  millions  of  cubic  feet  of  natural  gas  to  Chi- 
cago daily.  This  gas  is  being  prcMlueed  near  Greentown  and  Syca- 
more, Indiana,  in  Grant  and   Howard  counties. 

In  all  probability  more  wells  are  being  drilled  in  this  section 
of  the  State  than  in  any  other.  This  territory  had  before  prae- 
ticallv  been  abandoned.  One  vear  affo  a  test  well  was  drilled  one 
mile  east  of  Greentown  and  found  to  be  a  goo<l  producer,  making 
nearly  a  million  feet  per  day.  At  the  present  time  there  are 
twenty  strings  of  tools  running  in  this  locality  and  the  work  of 
drilling  new  wells  has  been  progressing  rapidly. 

They  have  drilled  three  new  wells  near  Loogootee,  Martin 
County.      Hie  average  record  of  these  wells  is  as  follows : 

Fr^  t. 

Drive  pipe  100 

Casing 450 

Total  depth  490 

This  gas  is  found  in  the  same  formation  as  that  of  the  Prince- 
ton gas  field.  The  T.oogootee  gas  plant  has  been  giving  excellent 
service  this  winter  to  its  consumers,  and  there  are  also  tw^o  glass 
factories  at  this  point  which  are  l)eing  supplied  with  natural  sras 
for  the  purpom*  of  o|/erating  their  factories. 
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THE  PETROLEUM  INDUSTRY  IN  INDIANA  IN  J905. 


By  W.  S.  Blatchley. 


For  the  first  time  since  1898,  and  for  the  second  time  in  it^s 
history,  the  production  of  iK^troleum  in  Indiana  fell  in  1005  below 
what  it  Avas  in  the  previous  year.  This  decrease  in  production 
was  due  largely  to  the  decrease  in  price,  which,  wdiile  not  below 
the  profit-ninkin^  limit  of  SO  cents  per  barrel,  was  so  much  below 
that  of  the  two  years  previous  that  new  develr>])ments  were  re- 
^  tarded.  Much  less  wild-catting  was,  therefore,  done  during  the 
year,  and  the  area  added  t*)  the  known  productive  territory  of  the 
State  was  very  limited. 

It  is  the  custom  of  this  Department  to  prepare  an  extendcMl  re- 
port on  the  oil  industry  of  the  State,  with  accompanying  nuip. 
every  third  year.  Such  oil  reports  were  issued  as  i)ortions  of  the 
annual  reports  for  the  years  181)7,  1000  and  100*].  Another  will 
\ye  due  in  the  report  for  100«V.  For  that  reascm  but  brief  menti<in 
of  the  more  im]H>rtant  developments  in  100.")  will  be  given  in  c<ni 

necti<m  with  the  statistics  for  the  vear. 

> 

Thk  Trkntox  Rock  Oij.  Feelds  of  Indiana  for  tiik  Ykau  1005 

Grant  County. — In  this  countv,  which  in  1002  and  100:5  was 
the  principal  seat  of  operations  in  the  Indiana  ticld,  l)ut  little  ex- 
tension nf  territurv  was  added  durinir  llie  vear.  Van  Uurcii 
Township  still  continues  to  l)o  the  center  «.f  operations.  Tin* 
southwest  (juarter  of  section  '1\^  and  the  n«:rtli  half  of  the  south- 
east quarter  of  -ection  .*>!,  both  markc<l  nndrillcJ  nr  gnssy  on  the 
190'5  ma]\  have  developed  giwxl  well<.  A  rK^'j)  piy  well  was  sunk 
on  the  Wisehart  lease  in  the  northeast  (juarter  of  s(H*ti<)n  2  bv  tin* 

A  t 

Midway  Oil  Company.  This  bore  penetrate*!  Trenton  limestone 
347  feet,  but  found  no  oil  ex<'ept  in  the  Hrst  pay.  There  are  l.'* 
producing  wells  on  this  farm,  the  re<'ord  of  No.  15,  complected  in 
Tulv,  1005,  l>ein2r  as  follows: 

I 

<1161) 


1102  REPOKT    OF    STATE    GEOLOGIST. 

Feet. 

Drive  pipe  115 

Casing  410 

Top  of  Trenton 980 

Total  depth  1,004 

The  well  was  shot  with  220  quarts  and  produced  90  barrels  the 
first  24  hours. 

It  is  stated  that  the  Hudson  Oil  Company  owns  175  wells  about 
Van  Buren,  which  were  drilled  at  the  same  time  as  176  owned 
by  tJie  same  company  in  the  Spencerville  and  Menden  fields  of 
Ohio.  The  Van  Buren  wells  produce  large  quantities  of  salt 
water,  and  in  October,  1906,  were  yielding  1,100  inches  (2,750 
barrels)  of  oil  per  week,  while  the  Ohio  wells,  devoid  of  salt  water, 
were  producing  but  300  inches  (750  barrels)  in  the  same  time. 
This  tends  to  prove  that  a  limited  amoimt  of  salt  water  is  a  good 
thing  in  the  oil  business. 

A  well  on  the  John  Pilkington  lease,  southeast  quarter  of  sec- 
tion 15,  a  mile  and  a  half  southeast  of  Van  Buren,  is  ten  years 
old  and  has  pro^lunHl  60,000  barrels  of  oil.  It  still  yields  10  bar- 
rels per  day,  tb-usrli  it  was  bored  only  18  feet  into  the  sand  and 
waii  novor  shot. 

A  Ivn^  on  the  Tn^viston  lease,  northwest  quarter  of  section  7. 
showthl  as  follows: 

1  *n\  o  pipo      132 

rasini:  410 

Top  oi    i  rviiton 1,015 

Tola!  ilcplh   1.052 

Initial  prxnluoiiou  ■  Uirrols* 45 

rhe  wells  in  Washinsrton  Townshio,  north  and  northeast  of 
Marion,  are  hoWir.^:  up  well,  thouirh  as  yot  there  has  been  no  pro- 
duciivni  west  1 1  the  HuiiTington  Pike.  Two  fair  producers  drilled 
in  li^'^r^  l.ao  'he  foUowini!  reivrds: 

Wkito  No.  f.     firaor  No.  &, 

Fttt  /«rf. 

Dr!Tn^  r-*'^   ,                     *  -  •    SiO  2i3 

Ot^n?    5CW  4O0 

Toi^  of  Try:i:cci 1.011  1.000 

To:a:  J^r:- lOrj  1.012 

lali'ut!  prvxi-v-uoz  *lxirr>fls* T5  00 

It.  s<v::  ::  17  a  r<r>e  en  :he  BradtVnl  ioa^e  was  dril'evi  for  gas, 
"v^r  si^.\Kvo  *  cv.Artirr  .-*f  oi!.     It  was  oleantxl  out  and  sho:„  wh<*n 
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it  came  in  as  a  gas  well  with  185  pounds  rock  pressure  and  a 
yield  of  1,000,000  cubic  feet  daily. 

On  the  Evan  Pngh  lease,  close  to  the  Wabash  County  line,  in 
section  5,  Pleasant  Township,  there  are  three  wells,  sunk  for  gas 
in  1902,  which  began  yielding  oil  in  1905,  and  in  October  were 
producing  seven  barrels  each  per  day. 

Tn  Center  Township  many  of  the  wells  in  and  around  the  Sol- 
diers' Tlome  fell  off  in  production  about  50  per  cent,  during  the 
sunlmer  and  fall  of  1905.  A  bore  in  search  of  deep  pay  was  put 
down  on  the  S.  Wolf  lease,  west  half  of  the  southeast  quarter  of 
section  1.  It  was  sunk  360  feet  into  Trenton,  but  developed  oil 
only  in  the  top  pay.  Another  deep  pay  bore  was  sunk  on  the 
Jesse  D.  Wright  farm,  northeast  quarter  of  section  14,  this  town- 
ship, in  »Tnly,  tho  record  of  Avhich  shows: 

Feet. 

Drive  pipe  200 

Casing   390 

Top  of  Trenlon 915 

First  gas 930 

First  oil 945 

First  salt  water  955 

Second  oil  and  gas  (sliowing  only) 1,220 

Total  depth  1,257 

The  bore  was  shot  with  860  quarts  and  had  an  initial  produc- 
tion of  23  barrels,  all  of  which  was  supposed  to  be  from  the  up- 
per pay.  No  deep  pay  wells  have  been  developed  in  Grant 
County,  though  a  uuml)er  of  attempts  have  been  made  in  the  last 
two  years. 

Rut  little  if  any  new  territory  has  been  opened  up  in  Monroe 
Township  since  the  last  map  was  published.  The  southern  half 
IS  still  considered  c:as  tcrritorv,  but  will  dr>ul)t]oss  viekl  a  num- 
ber  of  light  to  fair  oil  wells  in  the  fnture. 

Tn  Jeiferson  Township  a  number  of  ]i<rht  wclh  were  opened  up 
in  old  gas  territory  in  the  southeast  (ju-irter  of  section  10.  Six 
bores  were  sunk  on  the  Jones  and  adjoininp;  leases,  which  started 
at  about  15  barrels  and  were  yieldinir  about  J^  barrel?  each  when 
60  days  old.     An  avorntre  record  showed : 

Feet. 

Drive  pli)e   187 

Casing  375 

Top  of  Trenton  933 

Total  depth  1.035 
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Quite  a  quantity  of  salt  water  was  developed  and  the  wells 
will,  therefore,  probably  hold  up  for  some  time. 

The  Ohio  Oil  Company  (Standard)  was  operating  but  6  strings 
of  tools  in  Grant  County  in  the  fall  of  1905,.  as  against  3G  in 
1904;  the  reason  given  being  "the  low  price  of  oil,"  though  the 
magnates  at  the  he^d  of  the  Standard  have  the  fixing  of  the  price. 

Huntington  County, — Inside  of  known  productive  limits  in  this 
county  a  bore  is  as  sure  a  venture  as  one  can  make  anywhere  in 
the  United  States  in  the  oil  business.  There  was,  however,  lit- 
tle doing  here  as  elsewhere,  in  the  extension  of  new  territory  in 
1905. 

In  Salamonie  Township,  section  36,  near  Mt.  Zion,  was  for- 
merly known  as  salt  water  territory.  The  water  has  now  gone 
down  and  25  or  more  new  wells,  all  good  ones,  have  been  drilled. 
The  top  of  Trenton  is  here  found  at  just  about  1,000  feet,  and  the 
borers  are  sunk  100  feet  into  that  formation.  The  average  well, 
18  months  old,  makes  3^/2  barrels  daily.  It  is  stated  that  500 
producing  wells  in  this  region  made  an  average  of  10  tanks, 
or  2,500  barrels,  less  per  month  than  in  1904. 

In  Jefferson  Township,  sections  7,  8,  17  and  18  are  now  all 
productive.  This  territory  was  formerly  mostly  owned  by  the 
Huntington  Light  and  Fuel  Company,  and  utilized  for  gas  It 
was  sold  to  the  Wagner  Oil  Company  and  opened  up  for  oil  in 
the  spring  of  1905.  This  company  drilled  6  test  w^ells  and,  on 
October  4th,  sold  them  and  1,300  acres  of  leases  to  the  Beatty- 
Nichol  Oil  Company  for  $15,000  cash. 

The  Wagner  Oil  Company  still  controls  4,000  acres  in  soutli- 
western  Jefferson  and  southeastern  Wayne  townships.  On  this 
territory  there  is  plenty  of  gas  for  operating.  But  little  water  is 
encountered,  2-inch  tubing  being  used  in  all  the  wiAY^.  Two  pay 
streaks  are  found,  one  at  about  25  feet,  the  other  at  52  '■ 
feet  in  the  Trenton.    Each  pay  runs  5  to  20  feet  in  tliickne^s. 

On  tlie  John  Bond  farm  of  100  acres,  in  the  west  half  of  sec- 
tion 36,  Wayne  Township,  there  are  10  'svells,  drilled  in  1904  and 
1905,  all  of  which  r.^tarted  at  about  100  barrels.  One  of  these 
was  drilled  349  feet  into  Trenton  in  search  of  a  deep  pay,  but 
without  results.  The  10  produced  243  barrels  the  week  of  August 
19th,  and  1^4  t]w  w(»ek  of  October  14th. 
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Well  No.  5,  on  the  Hamilton  lease,  soiitJiwest  quarter  ot  section 
25,  Wayne  Township,  finished  August  14,  may  except  in  produc- 
tion he  taken  as  an  average  for  this  territory,  its  record  being  as 
follows : 

Fa  i. 

Drive  pIp':?  221 

Casing   512 

Top  of  Trenton 1,001 

Total  depth   1,0(J4 

Initial  production  (l)arrcl8)    100 

The  Wagner  Company  had  on  November  1,  1005,  120  pro- 
ducing wells  on  its  leases,  and  claimed  never  to  have  drilled  a  dry 
hole,  the  lightest  starting  at  about  10  barrels.  The  production  of 
the  company  in  March,  1905,  was  7,040  barrels;  in  June,  7,070 
Imrrels,  and  in  August,  7,235.  To  this  the  royalty  of  i/^  should 
be  added. 

Well  No.  0,  on  the  1).  K.  Pinkerton  lease,  northeast  quarter 
of  section  13,  Jefferson  Township,  had  the  following  record  : 

h'itt. 

Drive  pipr  17o 

Casing   r/jo 

Top  of  Trenton !>71 

Total  depth  J,023A 

Initial  production  (bnrrolsi  14.S 

!^[any  of  the  old  gas  wells  of  the  Huntington  Light  and  Fuel 
Company  in  Huntington  and  Grant  counties  were  drilled  in  only 
30  feet.  When  redrilled  to  90  feet  and  fhot  they  are  as  productive 
as  a  new  well.  No  productive  wells  of  any  size  have  been  drilled 
in  Huntington  County  wTst  of  the  ^farion  and  Hnntinirton  ])ike. 

W abash  County, — In  the  southwest  quarter  of  section  *U,  Lib- 
erty Township,  this  county,  a  well  was  drillo<l  for  gas  on  the 
1)0  acre  tract  of  J.  H.  Scott,  in  the  fall  of  1!)0:}.  ft  showed  a 
little  oil  and  in  July,  1005,  was  drilled  40  feet  deeper  and  shot, 
when  it  started  at  25  barrels  and  was  making  7V1>  barrels  after 
30  days'  ])um]>injL2.      The  original  record  was  ns  follows: 

Fat. 

Drive  piin*   202 

Casing 470 

Top  of  Trenton   1)45 

Total  depth 00.'. 

This  well  is  <'los(»  to  the  roniitv  line,  just  south  of  Lafontinne. 
Sevonil  yi"Ar<  Iwfon*  :inot)|Hr  wp|l^   11:,  iiiilps  wost,  started   nt    1-i"» 
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barrels,  but  afterwards  went  off  to  salt  water  and  was  pulled.  The 
Scott  well  was  the  only  one  drilled  in  Wabash  County  during  the 
year.  Four  of  those  near  Rich  Valley,  in  Noble  Township,  were 
abandoned. 

Blackford  Covvty. — But  65  new  bores  were  sunk  in  this  coimty 
during  the  year  and  no  one  of  them  opened  up  any  new  territory. 
Of  the  65,  10,  or  15.4  per  cent^,  were  dry,  while  the  initial  pro- 
duction of  the  others  averaged  less  than  8  barrels  each. 

Wells  Couviy. — The  only  new  territory  opened  up  in  this 
county  was  near  Pooeto,  in  section  6',  Nottingham  Township,  and 
section  31,  Harrison  ToAvnship,  where  several  light  wells  were 
drilled.  Many  new  wells  were  sunk  between  the  old  locations 
in  Nottingham,  Chester  and  Jackson  townships,  but,  for  the 
most  part,  they  had  an  initial  production  of  10  to  60  barrels,  as 
against  50  to  200  for  the  older  ones.  Probably  the  best  well 
drilled  in  the  coimty  during  the  year  w^as  No.  44,  on  the  Terhune 
lease,  in  section  5,  Chester  Township,  which  started  at  140  bar- 
rels. A  bore  on  the  Bryant  farm,  northwest  quarter  of  section 
19,  Nottingham  Township,  was  sunk  870  feet  into  Trenton  in 
search  of  i  deep  pay,  but  without  results. 

Adams  County. — But  little  new  territory  was  added  to  the 
known  productive  area  of  this  coimty.  Only  94  bores  were  sunk 
as  against  262  in  1904.  Of  the  94,  11,  or  11.7  per  cent.,  were 
dry.  The  productive  wells  averaged  a  little  less  than  10  barrels 
initial  production,  as  against  13.1  barrels  the  year  before.  The 
northern  part  of  Adams  County  may,  in  time,  develop  some  oil, 
as  a  new  well  east  of  Decatur,  near  Wren,  Van  Wert  County, 
Ohio,  was  drilled  in  October,  which  stiirted  at  120  barrels.  This 
was  several  miles  north  of  any  previous  development  in  that 
region. 

Jay  County. — It  was  in  this  county  that  the  greatest  extent  of 
new  territory  was  added  to  the  productive  limits  during  the  year 
and  its  area  was  nothing  to  brag  of.  This  territory  was  mainly 
east  of  Bryant  in  Bear  Creek  Township.  One  of  the  best  pro- 
ducers of  the  year  was  completed  October  16,  on  the  K.  Dehaff 
lease,  southeast  comer  of  section  17.  It  is  said  to  have  flowed 
and  pumped  300  barrels  the  first  day  and  would  have  done  better 
if  sufficient  tankage  had  been  available.  On  October  28th  it 
yielded  185  barrels  in  21  hours.     The  record  was  iis  follows: 


OIL    INDUSTRY    IN    JAY    COUNTY.  I  167 

JTent. 

Drive  pipe  88 

Casing  240 

Top  of  Trenton 089 

Total  deptli   1,026 

This  was  number  4  on  the  lease,  the  other  3  having  started  at 
70  barrels  each  or  better. 

In  Bear  Creek  Township  the  depth  to  top  of  Trenton  ranges 
from  1,014  to  1,036  feet,  due  mainly  to  the  variation  in  surface 
level,  there  being  an  actual  difference  of  12  to  15  feet  in  the  exact 
level  of  the  Trenton  in  different  parts  of  the  township.  The  ma- 
jority of  the  wells  drilled  in  had  an  initial  production  of  20  to  70 
barrels,  though  a  few  ran  from  100  to  150  barrels.  The  following 
table  gives  tlie  location  of  the  new  territory  in  Bear  Creek  Town- 
ship and  its  relative  rank : 

S.W  i  sect.  4 light 

B,  i  sect.  9 fair 

S.W.  i  sect.  10 good 

S.W.  i  sect.  12 fair 

W.  i  sect.  13 fair 

B.  i  sect  14 fair 

N.E.  i  sect.  10 light 

N.W.  i  sect.  10 fair 

S.E.  i  sect  17 good 

N.W.  of  S.W.  i  sect.  10 light 

K.E:.  i  sect.  20 good 

S.W.  i  sect.  21 fair 

S.E.  i  sect  23 light 

S.  1  of  N.W.  i  sect.  24 fair 

N.  i  S.W.  i  sect.  24 fair 

N.E.  i  sect  2G light 

S.  i  sect.  28 fair 

N.E.  i  and  S.W.  i  sect  32 light 

N.  i^  sect  33 fair 

In  addition  to  the  above,  there  are  2  large  gas  wells  in  the 
southwest  quarter  of  section  14,  1  in  the  southeast  of  the  northwest 
of  22,  1  in  the  northwest  of  the  northeast  of  27,  1  in  the  northeast 
of  the  northwest  of  27,  and  1  in  the  northeast  of  the  northwest 
of  29.  Some  of  these  are  packed  and  closed,  while  gas  from  1 
or  2  is  being  used  west  of  Portland  in  burning  lime. 

In  the  south  half  of  Eear  Creek  Township,  the  Trenton  below 
35  feet  from  the  top  changes  to  a  brownish,  nonproductive  lime- 
stone. !Many  of  the  Avells  which  make  only  a  light  showing  when 
first  completed,  after  shooting  come  in  as  fair  to  good  producers. 
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In  old  abandoned  territory  northwest  of  Bryant  a  number  of 
fair  to  good  wells  have  been  lately  completed.  One  of  these  which 
started  at  100  barrels  is  on  the  Callahan  lease^  southwest  quarter 
of  section  7. 

In  Wabash  Township  the  west  half  of  section  17  produced  3 
or  4  fair  wells  during  the  year,  while  several  in  the  south  half  of 
32  started  at  10  to  30  barrels  each.  Dry  holes  in  the  southeast 
quarter  of  9,  the  northwest  quarter  of  21,  the  northeast  quarter 
of  22,  the  northeast  quarter  of  27,  and  the  northeast  quarter  of 
28  condemned  much  undeveloped  territory  in  this  township. 

In  Noble  Township  2  light  producers  are  located  on  the  north- 
east quarter  of  section  4.  Several  other  bores,  in  the  southeast 
of  section  8  and  the  southwest  of  17,  developed  quite  a  volume  of 
gas,  the  rock  pressure  running  300  poimds  or  over.  This  is 
utilized  by  the  Citizens'  Gas  Company  of  Portland. 

In  Pike  Township  there  was  no  extension  of  territory,  though 
2  or  3  light  producers  were  drilled  in  on  sections  8  and  9,  bringing 
the  production  up  to  about  300  barrels  per  month. 

In  Greene  Township  a  bore  on  the  northeast  of  the  southwest  of 
section  19  started  at  60  barrels  and  filled  a  250  barrel  tank,  but 
the  company  had  no  money  to  sink  other  bores.  The  oil  was  found 
in  second  pay  sand  at  a  depth  of  80  feet  in  Trenton. 

In  Penn  Township  some  old  wells  which  had  been  drilled  into 
Trenton  only  30  feet  with  good  results,  but  which  had  fallen  off 
in  production,  were  re-drilled  to  a  second  pay  at  65  feet  and 
started  off  at  60  to  75  barrels  each,  and  promise  to  hold  up  well. 
Several  of  these  were  located  on  the  northeast  quarter  of  section 
25  and  the  east  half  of  section  35. 

The  deep  pay  wells,  sunk  in  1904  about  Redkey,  have  mostly 
been  overcome  with  salt  water.  A  half  dozen  or  so  bores  have  been 
sunk  in  search  of  deep  pay  in  other  parts  of  Jay  Coimty,  but  all 
of  them  were  failures.  One  of  these,  in  the  northeast  quarter  of 
section  6,  Wayne  Township,  was  shot  and  got  a  small  production 
from  the  upper  pay.  One  in  the  northwest  quarter  of  section  20, 
Wabash  To\vnship,  was  simk  500  feet  into  Trenton.  Another,  in 
the  nortlieast  quarter  of  section  20,  Penn  Township,  was  sunk 
450  feet  in.  A  third,  in  the  northwest  (juarter  of  section  10, 
Jefferson  Township,  w^as  also  sunk  450  feet  \u  and  a  good  gas 
supply  obtained  in  the  upper  pay.     A  fourth  was  located  in  the 
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northwest  (luarter  of  section  24,  Greene  Township,  and  a  fifth  in 
the  northeast  quarter  of  section  *^2,  Jackson,  l>oth  of  which  pene- 
trated the  Trenton  r»()0  feet. 

Randoljtli  County. — Hnt  little  new  territory  was  opened  np  in 
this  countv  dnrin*>-  the  year.  Several  sninll  jmiducers  were  fin- 
ished in  Jackson  Township,  nc^r  the  Ohitj-Indiana  State  line. 
Two  of  these,  <in  the  Chni^h  lease,  nortlurast  tpiarter  of  section  0 
and  northwest  (|uarter  <»f  10,  were  sunk  285  feet  into  Trenton, 
and  starte<l  at  alxjut  20  barrels  each.  Three  or  4  others  were 
drilled  on  the  southw(»st  quartcM*  of  section  .*}  and  the  southeast 
of  section  4,  alx>ut  IT)  niile<  southeast  of  Portland.  One  of  these 
started  at  50  harrels.  Ahout  1,200  barrels  of  tiinka^e  was  filled 
and  a  pi])e  line  put  in.  Other  Ihu'cs  just  Xi>  the  west  devekrped 
pas  <n\\y,\  1  or  2  >ih<iwing  a  rwk  pressure  of  '^OO-f-  ]K)unds  and  a 
volume  of  1,250,000  feet. 

A  small  producer  was  drilled  on  the  Hulu»r  lease,  1  mile  north- 
east of  Deerfield,  and  another  on  the  Warner  fann,  in  section 
25,  north  <»f  Saratoga,  In^th  in  \V«rd  Township. 

The  most  extensive  riperatious  in  Kandolph  (%mnty  were  in 
Stonv  Creek  Township,  eh)se  to  the  Delaware  line.  On  a  trav<.  ot 
1,200  acres,  leased  by  the  Parker-Marion  Oil  and  Gas  C.im])any, 
part  in  Perrv  Township,  Delaware  County,  but  mostly  in  Stony 
Creek  Township,  S  test  Ixires  were  sunk,  all  c^f  which  were  prac- 
ticiilly  dry  Iwrh's.  Tlie  company  l^mght  the  leases,  ])aid  rentals  for 
2  years,  spent  in  all  more  than  $20,000,  an<l  <z:ot  nothing.  The 
record  of  'mo  of  the  drv  hoh»s  on  the  Thornbunr  lease,  in  the 
southeast  coruor  of  section  o2.  Stony  Cnvk  Townshi]j,  may  1k» 
taken  i\>  the  avcrnnc      It  showed: 

/•Vf/. 

Drive  pipe   (»4 

Casinjr H20 

Top  of  Tivntrm l)5r, 

Total  doptli   I.:t07 

Five  of  the  other  drv  holes  were  located  as'  follows:  One  iust 
south  of  \Vin<lsnr;  1  in  the  northwest  quarter  of  section  .')2,  Stony 
Creek;  1  in  tlu^  southwest  (junrtor  of  section  4,  in  the  extreme 
southeastern  corner  of  the  tract:  and  1  in  the  n(»rtheast  (piarter 
of  section  1,  Perry  Township.  One*  i)oi*e  on  the  Swinp:ley  lease, 
in  the  northwest  of  o3.  Stony  Civek  Township,  starte<l  at  about 
5  barrels  per  day.  the  oil  being  found  in  the  upper  pay. 

74-'Qeoloffy. 
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The  territory  tested  was  about  2  miles  long  from  east  to  west 
and  1^4  miles  wide.  The  bores  were  sunk  300  to  470  feet  into 
Trenton,  and  the  results  show  that  the  territory  southeast  of  Wind- 
sor is  practically  worthless. 

Several  good  bores  were  drilled  in  section  21,  Stony  Creek 
Township,  during  the  year,  1  on  the  Deeds  lease,  in  the  northwest 
quarter,  starting  at  200  barrels.  A  number  of  other  good  ones 
were  drilled  within  the  limits  of  known  productive  territory  in 
Monroe  Township,  north  and  east  of  Parker. 

Delaware  County. — As  far  as  new  development  was  concerned, 
the  bottom  may  be  said  to  have  dropped  out  of  the  oil  business  in 
and  around  Muncie  in  1905.  The  great  boom  of  1904  when, 
as  it  was  said,  every  citizen  who  had  50  cents  invested  it  in  oil 
stock,  collapsed  in  the  spring  of  1905.  In  the  1904  directory  of 
the  city  of  Muncie  there  were  listed  49  different  oil  and  gas 
companies  and  promoters  of  oil  properties.  In  October,  1905,  but 
13  of  these  were  in  existence.  Three  causes  may  be  given  for  the 
slump,  viz.:  (a)  The  low  price  of  oil;  (b)  too  many  small  com- 
panies with  not  enough  capital  behind  them  to  operate  success- 
fully ;  (c)  water  coming  in  and  the  production  falling  off.  The 
great  majority  of  the  Muncie  citizens  who  invested  in  the  oil  busi- 
ness lost  their  money.  The  men  who  made  money  in  the  Delaware 
County  field  were  from  the  East  and  understood  their  business. 
They  got  hold  of  large  leases,  partly  developed  them  and  then  sold 
for  a  good  price. 

Many  of  tlie  deep  pay  wells  drilled  in  the  Delaware  County  field 
in  1904  were  sunk  too  deep.  They  were  drilled  through  a  second 
pay  in  search  of  a  third  and  got  salt  water  instead  of  oil.  These 
were  too  expensive  to  operate  and  many  of  them  were  drowned 
out 

On  the  T.  B.  McCullough  lease,  about  4  miles  north  of  Muncie, 
in  the  south  half  of  section  24,  Hamilton  Township,  a  deep  pay 
well  was  finished  October  22,  which  started  at  180  barrels  and 
was  producing  150  or  more  on  October  30th.  Several  fair  to  good 
wells  have  since  been  sunk  in  the  same  region  which  heretofore 
was  nndcvolopcd. 

On  the  W.  A.  Bell  farm,  southwest  quarter  section  7  (21  N., 
10  E.),  a  bore  1,376'  feet  deep  was  drilled  through  the  Trenton, 
which  was  found  to  bo  476  feet  in  thickness.     Just  below   the 
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1'rcntoii  was  a  blue  shale  20  feet  in  thickness,  and  below  this  a 
sandstone  with  an  abundance  of  salt  water.  In  a  bore  near 
liOsantville  the  Trenton  was  found  to  be  525  feet  in  thickness. 

In  Delaware  Township  a  number  of  fair  to  good  productive 
wells  were  completed  during  the  year.  An  average  record  in  the 
western  part  of  the  township  is  that  of  No.  5,  on  the  Chas.  Marsh 
lease,  southwest  quarter  of  section  17,  finished  July  28th: 

Feet. 

Drive  pipe   40 

Casing  348 

Top  of  Trenton 936 

Total  depth  1.235 

Initial  production  (barrels)  40 

The  5  wells  on  the  lease,  3  of  which  were  drilled  in  11)05,  were 
producing  70  barrels  daily  in  October. 

On  the  William  Reed  farm,  in  the  southwest  corner  of  section 
30,  Delaware  Township,  3  bores  were  completed,  the  record  of 
No.  3  being: 

Fvtt. 

Drive  pipe  42 

Casing 335 

Top  of  Trenton l)2o 

First  pay   1.148 

Total  dopth  1.200 

Initial  production  (barrels)  50 

The  3  wells  were  making  3r>  barrels  in  October.  A  number  of 
scattering  wells  are  located  between  De  Soto  and  Albany,  on  the 
west  side  of  the  L.  E.  &  W.  Raihvav,  but  no  rich  territorv  has,  as 
yet,  been  developed. 

On  the  countv  farm  lease  of  240  acres,  27  l>ores  have  been  sunk, 
6  beinff  drilled  cast  of  the  buildina-s  in  1005.  Of  these  25  were 
pumping  on  October  2r>tlK  the  combined  output  being  nbont  200 
barrels  per  day. 

The  gai=5  supply  in  the  Selm.'i- Parker  region  is  exhausted,  and 
the  Republic  Iron  and  Steel  Company  were  furnishing  operators 
with  gas  from  northern  l^elaware  County  at  50  cents  per  l,Ono 
cubic  feet.  About  r>,000  cubic  feet  per  day  are  used  in  each  ordi- 
nary gas  engine. 

Two  large  leases  which  were  very  active  in  1904  were  the  Black 
lease  and  the  Dunkin  lease,  in  the  west  half  of  section  14,  Liberty 
Township.     These  had  been,  for  the  most  part,  drowned  out  by 
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October,  1905.  The  L.  Winget  lease  of  40  acres,  near  the  center 
of  section  14,  Liberty  Township,  which  was  one  of  the  first 
opened  up  in  tliis  territory  in  1903,  was  producing  5  tanks  a 
month  from  10  wells.  A  1-6  royalty  yielded  the  owner  $118  in 
September.  The  largest  royalty  he  ever  received  was  $1,112  in 
20  days.  This  was  just  after  the  third  well  had  been  finished. 
Of  the  10  wells,  4  were  snnk  to  deep  pay,  though  1  was  afterward 
filled  and  shot  in  shallow  pay.  On  the  Sarah  Winget  lease  of  60 
acres,  just  to  the  east,  6  wells  were  producing  67  barrels* per  day 
in  October. 

The  property  of  the  Republic  Iron  &  Steel  Company,  consisting 
of  several  thousand  acres  of  leases  and  350  producing  wells,  was 
estimated  at  $1,100,000  in  June,  1904,  and  $500,000  in  June, 
1905.  On  October  27,  1904,  the  Lewis  lease,  just  north  of  Smith- 
field,  operated  by  the  Republic  Company,  was  yielding  600  bar- 
rels a  day  from  21  wells.  On  October  26,  1906,  23  wells  on 
the  same  lease  were  pro<lucing  120  barrels  a  day.  Of  the  25 
wells  drilled  on  this  lease,  23  were  productive. 

Another  oj)erator  was,  in  1904,  oflfei*ed  $6'5,000  for  his  hold- 
ing of  146  acres  and  7  wells  in  the  Selma  field.  In  September, 
1905,  he  tried  t4)  sell  for  $15,000  and  could  not  get  it. 

The  Senior  and  Scotland  Oil  (Vmpany  sold,  on  December  12, 
1904,  to  the  Ohio  Oil  Company  (Standard)  120  acres  of  leases 
and  21  producing  wells  located  in  section  13,  Literty  Township, 
for  $110,000.  The  wells  were  drilled  between  March  and  l)e- 
(»emlx»r,  1904,  jind  vieldcnl  as  follows  in  that  vear: 

fiarrei*. 

MaiTh    249 

AprH  148 

May   1,082 

June    6,191 

.July    7.117 

Augrust  8.02J» 

SoptenilMT 10,7!)S 

October   12,528 

Xovembor  10,08<> 

Decembor  1  to  12 4.010 

Total    60.232 

The  production  a>  given  does  not  inchide  the  royalty  of  1-6. 
The  Ohio  Company  also  purchaser!  the  property  just  north,  con- 
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sisting  of  310  acres  and  21  wells,  for  $40,000.  One  of  the  man- 
agers of  the  Ohio  Oil  Company  is  said  to  have  stoted  that  they 
would  lose  $r>0,000  on  the  2  proj)erties.  These  facts  are  given  to 
show  the  magnitude  of  the  slump  in  the  oil  business  in  Delaware 
County  in  IJiO;").  Such  is  the  nature  of  the  business,  however,  that 
as  corres])()ndingly  large  gains  may  be  made  in  11)00. 

The  new  developments  of  the  year  in  the  Selma  field  were 
mainly  about  Windsor,  southeast  of  Smithfield.  On  the  Howell 
lease  of  80  acres  southwest  of  southeast  of  section  28  and  south- 
east of  southwest  of  the  same  section.  Liberty  Township,  3  good 
wells  and  3  old  gas  well  were  located  in  March,  190,").  The  lease 
was  making  a  tank  a  day  and  sold  at  that  date  for  $27,500.  The 
new  owners  put  down  4  bores  on  the  west  side  of  the  lease,  all  of 
which  were  very  light  producers.  Tn  this  case  the  slump  in  value 
was  due  to  absence  of  the  article  sought. 

One  of  the  best  leases  in  eastern  Lil)erty  Townshi])  is  that  of 
J.  M.  Patterson,  in  tlie  sonth  half  of  the  northwest  <piarter  of  sec- 
tion 13.     An  average  of  the  wells  shows: 

Feet. 
Drive  piiK»  05 

Casing  ^(lO 

Top  of  Trenton 083 

First  pay   1,258 

Total  (lei)tli 1,273 

Initial  output  (barrolsi  300 

The  J.  W.  Odle  lease,  in  the  northeast  (|uarter  of  section  25, 
Liberty  Townslii]\  is  a  larc:e  producer,  but  there  is  little  yield 
east  of  this  section. 

Snowdon  Hros.  \'  Kvans  sold,  in  SeptenilKT.  11K)5,  to  the  Nor- 
ton Oil  (^)nip{niy,  nf  Massaclius<Mt<.  loaves  botwc4Mi  Smithfield  and 
Windsor  jiiri:reo\'?tinii  *>i)7  acre-,  with  ^57  ]>rn<luciiia'  wells.  Tlic 
settled  ])ro(luctioii  <:{'  the  ])r(>]K'rty  wjis  -JOO  liarrcls  a  day,  and  th<* 
price  received  was  .i^-jri 0,000.  The  wells  were  loeated  around  the 
borders  <jf  the  lease-,  the  ccntr:)!  portion  nf  which  has  not  yet 
been  tested.  There  is  room  for  40  additional  locations  without 
croAvding.  In  t.lu^  \veil<  drilled  the  top  (»f  Trent<ai  run  from  045 
to  On!»  feet,  with  the  pav  nniformly  about  280  feet  lower.  A 
machine  for  making  gas  for  fuel  purposes  from  crude  oil  will  soon 
be  instnllfd  on  ibis  lense.     Sn<'b  a  machine  costs  nbont  $500  and 
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October,  1905.  The  L.  Winget  lease  of  40  acres,  near  the  center 
of  section  14,  Liberty  Township,  which  was  one  of  the  first 
opened  up  in  this  territory  in  1003,  was  producing  5  tanks  a 
month  from  10  wells.  A  1-6  royalty  yielded  the  owner  $118  in 
September.  The  largest  royalty  he  ever  received  was  $1,112  in 
20  days.  This  was  just  after  the  third  well  had  been  finished. 
Of  the  10  wells,  4  were  sunk  to  deep  pay,  though  1  was  afterward 
filled  and  shot  in  shallow  pay.  On  the  Sarah  Winget  lease  of  60 
acres,  just  to  the  east^  6  wells  were  producing  67  barrels' per  day 
in  October. 

The  proj)ertv  of  the  Republic  Iron  &  Steel  Company,  consisting 
of  several  thousand  acres  of  leases  and  350  producing  wells,  was 
estimated  at  $1,100,000  in  June,  1904,  and  $500,000  in  June, 
1905.  On  October  27,  1904,  the  Lewis  lease,  just  north  of  Smith- 
field,  operated  l)v  the  iiepublic  Ccmipany,  was  yielding  600  bar- 
rels a  day  from  21  wells.  On  October  26,  1906,  23  wells  on 
the  same  lease  were  pro<lucing  120  barrels  a  day.  Of  the  25 
wells  drilled  on  this  lease,  23  were  productive. 

Another  operator  was,  in  1904,  offci*efl  $65,000  for  his  hold- 
ing of  146  acres  and  7  wells  in  the  Selma  field.  In  September, 
1905,  he  tried  t/o  sell  for  $15,000  and  could  not  get  it. 

The  Senior  and  Scotland  Oil  Company  sold,  on  Decenihcr  12, 
1904,  to  the  Ohio  Oil  Company  ( Sti^ndard)  120  acres  of  leases 
and  21  producing  wells  located  in  section  13,  Lil>erty  Township, 
for  $110,000.  The  wells  were  drilled  between  March  and  De- 
(»eml)er,  11M)4,  jnid  yielde<l  as  follows  in  that  year: 

liarreh. 

Alaivli    241^ 

AprU  148 

May    1,082 

June    t5,191 

July    7.117 

August  S.020 

Septenilxn- 10.7ns 

OctobCM-    12.528 

Xoveinbrr  10.080 

Docembor  1  to  12 4,010 

Total    (•»o.2:r> 

The  production  as  given  does  n<U  include  the  royalty  of  1-6. 
The  Ohio  Company  also  purchased  the  property  just  north,  con- 
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si&ting  of  310  acres  and  21  wells,  for  $40,000.  One  of  the  man- 
agers of  the  Ohio  Oil  C\)nipany  is  said  to  have  stated  that  they 
wonld  lose  $50,000  on  the  2  pro])erties.  Theso  facts  are  given  to 
show  the  magnitude  of  the  slump  in  the  oil  business  in  Delaware 
County  in  1005.  Such  is  the  nature  of  the  business,  h(>wever,  that 
as  corresjwjndingly  large  gains  may  b<?  made  in  lUOH. 

The  new  developments  of  the  year  in  the  Selma  field  were 
niainlv  about  Windsor,  southeast  of  Smithfield.  On  the  Howell 
lease  of  80  acres  southwest  of  sonth(*ast  of  s(X'ti<'n  2S  and  south- 
east of  sonthwest  of  the  same  s^x'tion,  I^iberty  Township,  3  goo<i 
wells  and  3  old  gas  well  were  located  in  March,  1005.  The  lease 
was  makinsr  a  tank  a  dav  and  sold  at  that  date  for  $27,500.  The 
now  owners  put  down  4  bores  on  the  west  side  of  the  lease,  all  of 
which  were  very  light  producers.  In  this  case  the  slump  in  value 
was  due  to  absence  of  the  article  sought. 

One  of  the  best  leases  in  eastern  Lil^erty  Township  is  that  of 
J.  M.  Patters<m,  in  the  south  half  of  the  north W(»st  (juarter  of  sec- 
tion 13.     An  average  <»f  the  wells  show.-: 

FvtX. 

Drive  pipo   J).*» 

CasiiiiT   wm 

Top  of  Trenton i»8.'5 

First  pay   1,258 

Total  dopth 1.273 

Initial  output  (barn^lsi   300 

The  J.  W.  Odl(*  lease,  in  the  n(U'theast  (juarter  of  section  25, 
Liberty  Townslii|),  i>5  a  large  producer,  but  there  is  little  yield 
east  of  this  secti(»n. 

Snowdon  Hrds.  \'  Kvans  sold,  in  S('])t('mlK'r,  l'.>05,  to  the  Xor- 
ton  Oil  f'('m|)any,  of  Ma^sachu^?(*tt«*.  leases  IxMwccu  Smithfield  and 
Windsor  agirregatipir  -JOT  acres,  with  .*>7  producing  wells.  Tlic 
settled  pro(lucti<  n  (.f  the  pro]u*rty  was  '500  l)jirrcls  n  day,  <nnd  tlu^ 
price  receiv(*d  was  $250,000.  The  \v<lls  wrro  lncnte<l  around  the 
borders  of  tlic  icasc^,  the  C(  iitral  portion  <»f  which  has  not  yet 
been  tested.  TImtc  is  room  for  40  additional  locations  without 
crowding.  In  the  wcils  drilled  the  top  <»f  Trenton  ran  from  945 
to  Onf»  feet,  with  the  ])av  uniformly  about  2sO  feet  lower.  A 
machine  for  making  gas  for  fuel  ]mrpose«  frf)m  crude  oil  wnll  soon 
bp  installed  «:ti  Ibis  lonso.     Such  a  machine  costs  about  $500  and 
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has  a  capacity  of  100,000  cubic  feet  per  day,  the  cost  running 
about  10  to  12  cents  per  1,000. 

In  this  part  of  Delaware  County  the  big  wells  fall  down  rapidly 
while  some  of  the  fair  ones  hold  up  remarkably  well.  One  of  the 
latter,  belonging  to  the  Snowdon-Evans  Company,  made  40  bar- 
rels per  day  at  the  beginning  of  the  year  and  32  at  the  close. 

On  the  Marv  C.  Cline  lease,  east  of  Smithfield,  4  bores  were 
sunk  in  1905,  of  which  the  best  was  No.  1,  with  the  following 
record : 

Feet. 

Drive  pipe  76 

Casing  325 

Top  of  Trenton 940 

Total  depth   1,227 

Initial  output  (barrels)  100 

No.  4,  located  1,200  feet  due  south  of  No.  1,  was  a  dry  hole  with 
a  record  as  follows: 

Feet. 

Drive  pipe  92 

Casing  335 

Top  of  Trenton 920 

Total  depth    1.198 

Tn  October,  1905,  there  was  not  a  well  operated  in  the  town  of 
Smithfield,  though  during  the  boom  in  June,  1904,  there  were 
40  producing  wells  in  the  hamlet.  Such  is  the  short  life  of  a  town 
lot  proposition  in  tlie  oil  business. 

In  the  Muncie  field,  in  October,  8-inch  28-pound  drive  pipe  waj- 
worth  92  cents  per  foot;  O^^-inch  casing,  35  cents  per  fcwt.  The 
price  paid  for  drilling  was  50  cents  per  foot  down  to  50  feet  in 
Trenton  and  below  that  point  75  cents  per  foot.  In  1904  the 
price  was  $1.00  per  foot  below  50  feet  in  Trenton.  Each  well 
rigged  up  to  pump  in  the  deep  pay  area  costs  about  $1,600.  This 
does  not  include  cost  of  power  house,  power  and  tanks.  Drillers 
were  receiving  $4.00  per  day;  helpers  or  tool  dressers  $8.00,  and 
pumpers  $60  per  month. 

A  pumping  station  was  erected  by  the  Indiana  Pipe  Line  Com- 
pany half  a  mile  northwest  of  Smithfield  in  the  fall  of  1904.  To 
it  gravity  lines  run  from  most  of  the  surrounding  leases,  and  from 
it  the  oil  is  pumped  to  Montpelier.  A  similar  station  is  located 
near  Selmn.     The  following  table  shows  the 
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Number  oj  liarreU  of  Oil  Piped  or  Shipped  from  the  Muncie-Selma-Parker  Oil 

Field  in  1904  and  1905,  by  Months. 

1904.  1005. 

January   42.835  358,483 

February 33.081  282,773 

March  40,809  321.C50 

April  40,504  305,129 

May 73,1G2  320,287 

June    115,048  311,030 

July  170,024  277,177 

August  240,050  255,854 

September  311,008  230.970 

October 384,380  218,052 

November   350,173  210,724 

December 382,302  200.103 


Totals    2,202,120         3.202,202 

While  tlie  output  for  1905  was  1,090,16G  barrels,  or  almost  50 
per  cent,  greater  than  in  1904,  it  will  be  noted  that  there  were  but 
3  months  in  1905  that  the  yield  was  as  great  as  it  was  in  any  one 
of  the  last  4  months  of  1904.  It  will  also  be  seen  that  the  output 
gradually  decreased  each  month  from  May  to  December,  1905. 

Madison  County. — No  extension  of  territory  of  any  importance 
was  made  in  this  county  during  the  year.  The  number  of  bores 
sunk  was  55,  of  which  25,  or  45.4  per  cent.,  were  dry.  The  30 
productive  wells  had  an  average  initial  output  of  15.7  barrels 
each. 

The  production  of  tlie  Alexandria  field  fell  off  63.4  per  cent, 
as  is  shown  by  the  following  table,  which  gives  the 

Number  of  Barrels  of  Oil  Piped  from  the  Alexandria  (Ind.)  Oil  Field  in 

1904  and  1905,  by  Months. 

1904.  1905. 

Januai-y  19.705  4,244 

February   19,537  4,455 

March  20,745  0,204 

April  21.039  7.854 

May 23.G4G  8,892 

June    29.207  10,359 

July  28,000  9,085 

August  28.012  8,155 

September 0.834  0,903 

October 0.071  5,119 

November   7,128  3,800 

December 5,440  4.014 

Total   21G.C36  79.210 
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Miami  County, — In  this  county  but  5  bores  were  drilled  during 
the  year,  1  of  which  was  a  dry  hole.  The  4  productive  ones  had 
an  average  initial  output  of  0  barrels  each.  The  production  of  the 
pools  at  Peru  and  Rich  Valley  fell  off  slightly,  as  is  shown  by  the 
following  table: 


Number  of  Barrels  of  Oil  Piped  from  Peru  and  Rich  Valley  Oil  Fields  in 

1904  o-rid  1905,  by  Months. 

1904.  1905. 

January    4,554  3,332 

February  2,907  2,498 

March  3,903  4,648 

April 4.550  4,14« 

May   4,001  5,04o 

June    5,453  5,400 

July 4,988  4,758 

August  5,675  4,710 

September 5,374  4,023 

October 4,478  4,553 

November    5,241  3,550 

December .3,356  4,081> 

Total    r)4..540  50,752 

Marian  County, — No  new  wells  were  drilled  in  the  Broad  Kij)- 
ple  field  during  the  year,  and  the  production  consequently  fell  off 
23.1  per  cent.,  as  shown  by  the  following  table: 

Number  of  Barrels  of  Oil  Piped  from  the  Broad  Ripple  Oil  Field  in  1904  ond 

1905,  by  Months. 

IIHM.  10U.'>. 

.Jjiiiuury   153  .588 

February  655  294 

March   154  147 

April   595  592 

May  (J27 

June    548 

July   647  458 

August   .')75 

September 579 

October    610 

November    542  2J)9 

December    

Total     4.558  3,505 
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Hamiltoik  Cmtnty. — Three  wells  whose  initial  output  ran  Irom 
15  to  25  IniiTels,  were  drilleil  in  the  Fisher's  Station  pool  in  Fall 
Creek  Township,  in  the  southeastern  corner  of  this  county.  Sev- 
eral small  producers  had  been  yioldinu:  in  this  field  since  1001. 
The  output  bv  months  for  1005  is  shown  in  the  following  table: 

Xumhrr  of  Barrels  of  Oil  Fixniuced  in  the  Finhern  Station  Oil  Field  in  190o, 

by  Monthit. 

January 28J> 

February    

March  543 

April    1,051 

May    R-i7 

June  1,3153 

July    (i:\i) 

Aupust    l,10(i 

September    1,100 

October G02 

November 018 

December 190 

Total    S.525 


Statistics  of   tuk  Indiana   Tkkntox   Rock    Pktkolkum 

TxoT'STRY  von  1005. 

As  already  niontioued,  tlio  production  nf  Indiana  Trenton  Rnck 
petroleum  fell  off  in  the  year  100r».  While  the  loss  was  sli/jht, 
being  but  o.4  per  cent.,  it  \va<  ^nilicient  to  mark  a  backward 
step. 

Tho  tendency  in  prices  dnrin^  tlio  first  half  <'f  the  year  was 
downward,  and  dnrinir  the  latter  half  ^liLditly  upward.  The  tluc- 
tuations  were,  however,  at  no  time  verv  iiro:it.  there  Ih'iniT  bnt  15 
cents  difference  ImMwccmi  the  minimum  and  maximnni  prices  paid. 
Startin<r  the  year  at  tiic  maximum  j)rirc  nf  !in  cents,  it  dr(»pp(Hl, 
on  January  5th,  \n  \)l)  ('(?nls,  and  airain  (»n  the  1  Itli  t<»  \)()  cents, 
which  fitrui'C  it  liold  until  February  1st,  when  it  <lropped  to  SS 
cents.  This  pri(  t*  was  pai<l  until  March  25tb,  when  it  Ix'tran  slowly 
to  decline,  and  on  Mav  liTtb  readied  the  minimum  nf  si  cents. 
This  was  maintained  until  Septend)er  l:?th,  when  it  heiran  auain 
to  rise,  rea<'hini.»-  01  cents  <»n  <)ctolM'r  I'sth.     On  Xov«nnl>er  11th  it' 
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dropped  to  89  cents,  which  price  was  paid  till  the  close  of  the 
year.  The  average  price  for  the  year,  taking  both  time  and 
amount  received  into  consideration,  was  84  4-6  cents,  as  against 
$1,071/2  in  1904,  and  $1.14  3-20  in  1903. 

The  total  production  of  Trenton  Rock  oil  in  Indiana  in  1905 
was  10,892,438  barrels,  which,  at  the  average  price  of  84  4-6 
cents,  had  a  value  of  $9,236,788.  Compared  with  1904,  this 
shows  a  loss  of  388,592  barrels,  or  3.4  per  cent,  as  against  a  gain 
in  1904  over  1903  of  21.3  per  cent.  However,  on  account  of  the 
much  lower  average  price,  the  amount  received  by  the  producers 
was  $2,890,319,  or  23.8  per  cent,  less  than  in  1904. 

The  first  of  the  following  tables  gives  a  complete  record  of  the 
monthly  production  of  petroleum  from  the  Trenton  limestone 
fields  of  Indiana  for  the  16  years  beginning  January  1,  1891,  and 
ending  December  31,  1905.  This  does  not  include  the  amount 
used  in  the  field  for  fuel  and  other  purposes,  or  that  wasted  by  the 
burning  of  tanks  or  the  leaking  of  pipes,  but  only  that  shipped  or 
piped  by  the  companies  who  purchase  the  oil  from  the  operators. 
The  second  table  shows  the  annual  production,  the  average  yearly 
price  and  the  total  value  by  years  for  the  same  period : 
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From  the  first  of  the  above  tables  it  will  be  seen  that  the  largest 
production  of  Trenton  rock  petroleum  in  Indiana  in  any  one 
month  was  in  October,  1904,  when  1,139,000  barrels  werp  brought 
to  the  surfiioe.  The  total  production  of  Indiana  Trentmi  rock  oil 
for  the  15  years  reached  the  enormous  sum  of  77,346,223  barrels, 
which  sold  for  $64,121,729,  or  an  averape  of  $4,274,7^2  per 
year. 

In  tlie  third  table  there  is  shown  the  number  of  wells  completed 
in  Indiana  by  months  from  .Tnne,  IRill,  to  -Taniiary,  l!)Ofi: 
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320 

I  3,686 
I  3,724 
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From  thin  tiililc  we  loani  by  subtract  ion  that  1,^42  fewer  bores 
wore  sunk  for  oil  in  the  Trenton  nxk  fields  of  Indiana  in  1905 
than  in  1904.    This  was  a  loss  of  4il,'»  iK'r  cent. 

From  the  table  it  may  also  iic  learned  that,  up  to  .Taimary  1, 
190C,  22,581  liores  had  been  drilled  in  the  Trenton  rock  fields  of 
Indiana  for  oil  alone.  On  that  date  there  were  lG',2(>*i  producing 
wells  in  the  field,  a'  against  IT), 228  on  January  1,  1905.  a  gain 
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of  1,03S  for  the  vciir.  I'v  «iil)trnction  it  will  be  noted  that  of 
the  total  imitilMT  iif  iKires  sunk  for  oil  in  the  Trenton  rock  fields' 
<if  the  State,  fi.olS  have  jirovon  i!ry.  or  have  bt^ii  abandoned  aa 
nonprodnofive.  The  ninnlier  iihiindoned  in  11105  wns  fi07,  or  396 
iriorc  than  in  1!I04,  while  the  nnnilier  i>f  <\ry  holes  drilled  during 
tiie  year  was  2:i~,  or  14ti  less  than  in  11)04.  Of  the  ti^tal  nuniher 
of  Iwrcri  Slink  in  ll'O.'i,  l:>.t5  [lor  cent,  were  dvv,  s\f  agninst  10.2  per 
cent,  lit  tliose  drilled  in  lil04. 

On  Oetol)er  15,  i:t0.5,  there  wore  appnixiniiitely  l(>,0-'iO  pi-o- 
ducinp  wells  in  the  'rrenlon  rock  fields  of  the  State.  Tlie  i)ro- 
diiction  <if  oil  for  the  entire  month  of  Oetolx'r  was  7111,881  bar- 
rels, or  ail  avenijre  of  l.oH  Iwrrels  per  well  for  each  day  of  the 
month.  The  averape  daily  output  in  October,  11(0-0,  was  2.54  bar- 
rels for  eaeh  productive  well,  '['his  loss  was  due  in  part  to  the 
greatly  deeroawd  nuniher  of  new  lx>res  sunk  during  the  year,  but 
mainly  to  die  rapid  falling  <fff  of  the  pniduction  in  the  deep  pay 
wells  (if  the  Muneie-Kelitia-Parker  field. 

The  followinfr  table  slmws  the  innnher  nf  prodneiiifr  wells,  uuin- 
k-r  of  dry  holes,  tot;il  l»oi-es  and  avei-aiie  initial  prndnetion  of  wellri 
drilled  in  each  of  the  Trenton  mck  oil  prodnciiip  ciuuities  of 
Indiana  in  11104  and  llMi:..  and  aim  the  ahnndone<l  wells  by  conii- 
tiPH  f..T  the  v(-:ir  IHO.t: 
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From   the  table  it  will  Ik'  s(?en   (hat  all   the  larpe  produeinj; 
counties  fell  ntf  frreatly  in  the  number  <;f  productive  wells  drilled. 
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the  average  loss  running  about  50  per  cent  The  average  initial 
production  of  new  wells  drilled  during  the  year  fell  off  only  1 
barrel,  which  goes  to  prove  that  the  loss  in  total  production  is  not 
due  to  the  failure  of  the  field  but  to  lack  of  sufficient  new  develop- 
ment to  offset  tlie  loss  in  output  of  the  old  wells. 

In  Delaware  and  Randolph  counties,  where  there  was  a  great 
gain  in  initial  production  in  1904,  due  to  the  heavy  output  of 
the  deep  pay  wells,  there  was  a  corresponding  loss  in  1905,  show- 
ing that  the  deep  pay  is  not  holding  up  to  what  it  promised  in  the 
beginning.  In  Delaware  County  the  loss  was  11.8  barrels  per 
well,  while  in  Randolph  it  was  6.4  barrels  per  well.  That  the 
deep  pay  wells  still  surpass  the  shallow  pay  ones  of  other  portions 
of  the  field  is  shown  by  the  fact  that  of  the  33,887  barrels  of  new 
production  in  the  entire  field  during  the  year,  Delaware  County 
alone  furnished  18,608  barrels,  or  54.9  per  cent.  The  number 
of  productive  bores  sunk  in  this  county  was  570,  or  34.6  per  cent 
of  the  entire  number  put  down  in  the  field. 

Huntington  County  again  leads  all  the  .older  producing  counties 
with  an  average  initial  output  of  19.3  barrels,  and  with  but  2  dry 
holes  out  of  161  bores  sunk,  a  record  that  has  never  before  been 
equaled  in  the  history  of  the  Indiana  field.  Wells  County  ranks 
next  with  only  4  dry  holes  out  of  158  bores,  or  2.5  per  cent 
against  1.2  per  cent,  for  Huntington.  Grant  County  dropped  to 
second  plac^e  in  number  of  bores  sunk,  while  her  percentage  of  dry 
holes' and  average  initial  output  differs  but  little  from  that  for 
1904.  From  a  careful  study  of  the  table  one  can  learn  many  other 
facts  regarding  the  relative  importance  of  each  county  in  the 
fiekl 

CORNIFEROUS    RoCK    PeTKOLEUM. 

No  new  territory  producing  petroleum  from  corniferous  lime- 
stone was  opened  up  in  Indiana  in  1905.  That  fonnation  is  pro- 
ducing only  at  Terre  Haute,  near  the  western  margin  of  the  State, 
and  in  Jasper  County  in  the  northwestern  part. 

At  Terre  Haute  the  Phoenix  well  has  been  productive  since  the 
summer  of  1889.  It  is  located  near  the  center  of  the  city,  and  for 
12  or  more  years  yielded  an  average  of  more  than  1,000  barrels 
per  month.  In  the  last  few  years  this  has  gradually  lessened  and 
in  1905  the  average  was  483  barrels  per  month. 
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The  Phoenix  was  one  of  the  few  wells  which  continued  to  pro- 
duce oil  in  quantity  after  the  famous  strike  in  May,  1889.  The 
top  of  tlie  oil  bearing  stratum  at  Terre  Haute  ranges  between 
1,509  and  1,030  feet.  Some  40  bores  were  sunk  in  1889  and  1890 
within  a  radius  of  3  miles  of  the  Phoenix  well,  but  only  half  a 
dozen  or  so  produced  oil  in  commercial  quantities.  Several  other 
small  producers  were  sunk  about  10  years  later,  and  1  of  these 
and  the  Phoenix  are  the  only  2  now  producing  oil  in  the  terri- 
tory. Their  combined  output  for  1905  was  7,064  barrels  as 
against  8,303  in  1904.  Tliis  was  sold  to  local  consumers  at  an 
average  price  of  $1.10  per  barrel,  the  whole  amount  received 
being  $7,770. 

There  is  little  doubt  but  that  a  large  quantity  of  oil  occurs  in 
the  comiferous  rocks  beneath  the  city  of  Terre  Haute  and  vicinity, 
else  the  yield  of  the  Phoenix  well  could  not  have  been  so  long 
continued.  The  porous  area  or  reservoir  containing  the  oil  must, 
however,  be  narrow,  and  this  bore  probably  stnick  it  at  just  the 
right  point  to  get  the  best  results.  Some  people  who  know  little 
or  nothing  of  the  geology  of  Indiana  believe  that  the  Phoenix  well 
struck  a  crevice,  which  extends  to  the  main  oil  field  of  the  Stute. 
Such  belief  is,  of  course,  preposterous,  as  the  comiferous  rock 
which  contains  the  oil  at  Terre  Haute  outcrops  before  the  main 
oil  field  is  reached,  and  is  not  pierced  by  any  bore. sunk  in  that 
field.  Moreover,  it  is  a  younger  and  much  thinner  formation  than 
the  Trenton  limestone,  and  for  that  reason  there  is  little  chance 
of  developing  an  oil  output  near  Terre  Haute  in  any  way  compar- 
ing to  that  of  the  main  Indiana  field. 

In  the  Jasper  County  field  the  comiferous  or  oil  bearing  lime- 
stone is  found  from  100  to  115  feet  below  the  surface.  On  ac- 
count of  this  shallow  depth  the  output  is  small  in  quantity  and 
heavy  in  quality,  being  a  bluish  or  very  dark  green  lubricating 
oil  with  a  viscosity  of  1274  at  90^  Fahr.  and  a  gravity  of  19.4 
Beaume.  The  output  of  the  field  for  the  year  fell  ofl^  about  one- 
half  from  that  in  1004,  when  it  was  9,800  barrels. 

Huron  Sandstone  Pktroleum. 

Petroleum  from  this  formation  is  now  produced  in  Indiana  only 
in  the  vicinity  of  Princeton,  Gibson  County,  in  the  southwestern 
comer  of  the   State.     In   this  field   the  top   of  the  oil-bearing 
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stratum,  which  is  a  bluish  gray,  sharp-drained  sandstone,  is  found 
at  an  average  depth  of  890  feet  below  the  surface.  The  oil  is 
found  at  about  40  feet  below  the  top  of  this  sand.  It  is  darker 
and  thicker  than  that  found  in  the  Trenton  limestone,  registering 
about  31°  Beaume.  For  a  long  time  the  Indiana  Pipe  Line  Com- 
pany paid  35  cents  less  per  barrel  for  it  than  for  the  Trenton 
limestone  product,  but  on  August  15th,  1904,  advanced  the  price 
to  the  same  figure. 

On  January  1,  1905,  there  were  45  wells  producing  oil,  8  yield- 
ing gas  and  13  dry  holes  in  the  Princeton  field.  During  that  year 
there  were  drille<l  34  additional  bores,  but  1  of  which  was  dry. 
The  average  initial  out])ut  of  the  33  productive  wells  was  10.3 
barrels.  The  output  of  the  field  by  months  for  the  years  1904  and 
1905  is  shown  in  the  following  table: 

Number  of  BaireU  of  Huron  Sandstone  Oil  Piped  or  Shipjfed  fntm  the  Primeton 

(fnd. )  Field  in  1904  <ind  190n,  by  Months. 

1904.  UK).'.. 

.ranuary   1,412  4.04.3 

February   ^ l.SOf)  :{.037 

March   2,920  5.400 

April    1,819  ■),2G2 

May 2,047  5.55I> 

June    2,815  4.528 

.July 2,971  5,.5r>l» 

AufTUSt   2.001  (;,20<i 

September  3,.845  r,.l41 

October 8,098  0.8H5 

Xoveniber    4,554  r,,lir, 

r)<'ceinl>er .8.841  5,805 

Totals   82.207  <J4,8lHJ 

By  subtraction  we  learn  that  the  ])roductio7i  of  the  field  wa- 
32,590  barrels,  or  a  little  over  100  per  cent,  irrenter  in  1005  than 
in  the  year  ])recedinj[»,  which  is  an  excellent  record.  The  total 
value  of  the  oil  pnxluced  was  $55,413,  an  average  of  >>5V- 
cents  per  barrel. 

Adding  to  the  output  of  the  Trenton  r(K*k  petroleum  fields  that 
])roduced  by  the  corniferous  limestone  at  Tcrre  riaute  and  in  tlic 
Jasper  County  field,  and  by  the  Huron  sandstone  at  Princ<'ton,  we 
find  the  total  prr>duction  and  value  of  petroleum  in  Indiana  in 
1004  and  1005  to  Ix^  jis  follows: 
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TOTAL  PRODUCTION  AND  VALUE  OF  CRUDE  PETROLEUM  IN  INDIANA   FOR 

THE  TEARS  1901  AND  1905. 


1904. 

1905. 

1 

Barrels. 

Valae. 

Barrels. 

Valae. 

Tfanton  Rock  Petroleum 

11,281,030 
18,103 

$12,127,107 

21.040 

10,892,438 
12,064 
64,806 

$9,236,788 

Oomiferoas  Rook  Pecruleam 

13.270 

Huron  Rock  Petroleam 

32,405           28^1  1 

55,413 

$12,177,098 

Total 

11,331,538 

10,969,308 

$9,306,473 

LoMiiiI905 


Barrels. 
362,230 


Value. 
$2,871,625 
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OF  INDIANA. 

H.  K.  CUMINGS.  J.  W.  BEEDE. 

E.  B.  BRANSON.  ESSIE  A.  SMITH 
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FAUNA  OF  THE  SALEM  LIMESTONE  OF  INDIANA. 


INTEODUCTIOK. 


By  E.  R.  Cumings  and  J.  W.  Beede.* 


A  portion  of  this  fauna  has  been  well  known  since  Hall's  de- 
scription of  it  appeared  in  the  transactions  oi  the  Albany  Insti- 
tutef  in  185G.  These  descriptions  were  published  without  illus- 
trations, and  were  republished  with  very  valuable  comments  and  ex- 
cellent lithographic  illustrations  by  Whitfield,  in  1S82,  in  Bulletin 
3,  Volume  I,  of  the  American  Museum.  These  plates  were  repub- 
lished by  Hall,  with  his  original  descriptions,  in  the  12th  annual  re- 
port of  the  Indiana  Survey  in  1882.  Most  of  the  remainder  of 
this  remarkable  fauna  has  been  bmught  to  light,  a  species  here  and 
another  there,  and  published  in  the  leading  geologic  periodicals  aud 
rei>orts  of  this  country  and  Europe,  in  such  a  manner  as  to  be  prac- 
tically inaccessible  to  any  one  in  the  State  wishing  to  take  up  its 
study,  and  some  of  the  material,  especially  the  Bryozoa,  has  never 
been  described  and  figiired  at  all. 

It  is  the  ol)ject  of  these  papers  to  assemble,  describe  and  illus- 
trate, as  nearly  as  may  be,  all  the  species  of  this  fauna  and  pass  it 
in  such  a  critical  review  as  the  time  and  means  at  our  disposal 
will  permit. 

Tlie  fossils  treMt('<l  are  limited  to  those  occurring  in  the  State 
of  Indiana  and  the  stratum  of  limestone  known  under  the  various 
names  of  "Bedford  oiUitic  limestone/'  "Indiana  oi'dit(\,''  "Warsaw 
limestone,''  "Salem  limestone/'  and  "Speri»en  limestone''  recently 
proposed  by  Mr.  E.  ().  ITlrich  without  any  warrant  whatever. 
The  discussion  of  the  nomenclature  of  this  limestone  will  Ix?  taken 
up  later  by  the  writer^;.  The  outcrop  of  this  limestone  is  accu- 
rately shov.n  on  the  map  recently  issued  by  the  Indiana  Survey, 
and  its  characters  and  occurrence  have  been  thorouirhlv  discussed 


^Tho  order  of  those  Dumcs  i*  without  hiitnifioanoe. 
tTrans.  Alb.  Inst.  IV.  I806. 
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by  Hopkins  and  Siebenthal  in  the  twenty-first  annual  report  of 
the  Indiana  Survey,  1897.  This  limestone  rests  upon  the  Har- 
rodsburg  limestone,  which  is  the  basal  limestone  of  the  Indiana 
Mississippian,  in  the  northern  part  of  its  outcrop  and  upon  a  shale 
in  a  large  portion  of  its  southern  outcrop,  as  at  Spergen  Hill  and 
Lanesville.  At  the  former  locality  there  is  a  depositional  uncon- 
formity, mentioned  later.  The  formation  is,  in  a  very  broad  way, 
rather  lenticular  in  its  occurrence,  pinching  out  in  at  least  2  places 
and  attaining  a  thickness  of  50  or  60  feet  in  the  vicinity  of  Bed- 
ford. Where  typically  developed  it  is  oolitic  or  aemioolitic  in 
structure  and  frequently  noticeably  cross  bedded. 

The  fossils  of  this  limestone  in  its  typical  development  are 
characterized  by  their  stunted  form  and  extreme  abundance. 
Many  of  these  species  are  found  in  the  rocks  above  or  below  and 
are  then  of  normal  size,  usually  several  times  as  large  as  their  rep- 
resentatives found  in  the  Salem  limestone.  In  exceptional  cases, 
in  favorable  locations,  the  species  in  this  horizon  reach  nearly  or 
quite  normal  size.  Sometimes  at  the  base  of  this  limestone,  as  at 
the  type  locality  at  Spergen  Hill,  the  very  base  of  the  formation 
is  peopled  with  the  fossils  typical  of  the  limestone  below,  but 
these  are  quickly  replaced  by  the  typical  Salem  fauna.  In  some 
instances  the  corals,  brachiopods,  etc.,  reach  normal  size  in  the 
very  top  of  the  formation,  as  at  Bedford  and  Bloomington,  and  in 
such  cases  the  typical  fauna  has  again  disappeared  to  a  very  larg(^ 
extent,  as  will  be  shown  later.  In  these  cases  the  fossils  undoubt- 
edly lived  in  quiet  water  where  the  sediment  settled  upon  them 
rapidly,  and  the  rocks,  apparently,  never  thoroughly  consolidated, 
leaving  the  fossils  in  a  most  excellent  str.te  of  preservation,  in  a 
matrix  very  soft  and  easily  removed  without  injury  to  the  most 
delicate  specimens.  In  this  condition  great  fronds  of  bryozoa  as 
much  as  18  centimeters  in  diameter  have  been  found  and  devel- 
oped, and  brachipods  with  double-barreled,  barbuled  spines  a  half 
inch  long  are  to  be  obtained. 

Fossils  are  to  be  found  in  greater  or  less  abundance  most  any- 
where along  the  outcrop  of  the  formation,  but  at  certain  localities 
they  are  extremely  abundant.  Following  is  a  brief  mention  of  the 
more  celebrated  of  these  localities: 

At  Lanesville,  Harrison  County,  save  at  some  exposures  of  this 
rock  wliore  a  few  fossils  are  found  in  the  matrix,  the  fossils  arc 
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found  ill  the  red  clay  banks  which  are  the  result  of  the  disintegra- 
tion of  the  limestones. 

Paynters  Hill,  3  miles  east  and  2  miles  south  of  Salem,  Wash- 
ington County,  is  a  low  knoll  at  the  forks  of  the  road,  the  top  of 
which  is  made  up  of  red  clay,  derived  from  the  decay  of  the  lime- 
stone and  the  layer  of  chert  which  once  forme<l  the  top  of  the 
Salem  limestone  at  this  point.  This  clay  teems  with  fossils  silici- 
fied  upon  weathering  from  the  limestone.  Corals  and  echino- 
demis  appear  to  be  more  susceptible  to  silicification  under  such 
conditions  than  pelecypods  and  gastropods  and  the  like,  and  as  a 
result  the  former  make  up  the  bulk  of  the  fauna  preserved  here. 
The  fossils  are  best  secured  by  shipping  large  amounts  of  clay  to 
the  laboratory  and  carefully  washing  it. 

The  Spcrgen  Hill  cut  is  located  on  the  C.  I  &  L.  R.  R.  about 
14  of  ^  ^i1g  south  of  Xorris  Station,  Washington  County,  on  the 
east  side  of  Spcrgen  Hill.  The  cut  exposes  practically  the  full 
thickness  of  the  limestone.  The  base  of  the  oolote  here  is  very  un- 
even and  undulating,  resting  in  part  on  the  masses  of  limestone 
but  mostly  on  shale  where  the  limestone  had  been  carried  away  and 
the  shale  deposited.  The  very  base  of  the  Salem  limestone,  par- 
ticularly in  the  north  end  of  the  cut,  carries  a  Harrodsburg  lime- 
stone fanna  intermingled  with  the  Salem  limestrme  fauna,  which 
quickly  replaces  the  former.  At  or  near  the  top  of  the  stratum  is  a 
layer  of  chert  or  silicified  limestone.  The  best  preserved  specimens 
are  to  be  had  by  soaking  and  breaking  up  the  more  rotten  portions 
of  the  limestone  into  small  ])articles  in  the  laboratory  and  select- 
ing the  fossils  after  carefully  washing  the  material.  At  the  top 
of  the  cut  on  the  (\Mst  side  is  a  considerable  amount  of  red  clay, 
some  of  it  in  sitn,  resulting  from  the  solution  of  the  limestone, 
in  wdiich  lliere  arc  manv  spooios  <»f  Ix^antifullv  silicified  fossils, 
rare  in  the  stone  below. 

At  Bedford,  Lawrence  County,  tlie  best  fossils  occur  in  the 
region  of  the  Dark  Hollow  quarry,  reached  on  the  Bedford  and 
Bloom ington  branch  of  the  ^fonon  R.  R.  They  occur  in  the  "top 
bastard"  stone  of  the  (luarrvmcn.  This  is  a  transitional  laver  be- 
tween  the  quarry  stone  and  the  ^litchell  linioslnne  above.  Large 
brachiopnds,  bryozoans,  and  corals  abound. 


Fig.  1.  The  locality  at  Paynlers  Hill,  Tbe  white  colleellns  sock  In 
the  left  of  the  picture  represents  the  principal  locality  with  the  shade  of 
the  big  tree  on  the  left  side  of  the  road. 


FiB-  2.  The  old  Clpvelniirt  quarry  at  HnrrortBlinrfr.  The  inaiu  jiart  oi' 
the  quarry  Is  not  shown  in  the  picture.  The  pile  of  white  sand  Id  the  fore- 
ground !s  merely  a  pile  of  foHsils  dlsintcgnitcd  olT  the  limestone  block 
above  with  an  admixture'  of  dirt  and  the  calclli;  cenicDting  material  of 
the  stone. 


Fig.  2.     Tl.e  oiiH.'ri.ii)   of   the   Salem   limostoiio   ut   I^nesville.     Abonl 
tliire  feet  tUk-k  at  this  place. 


I--lf.  -2 


l<'ieB.  1  aud  2.  Two  sligliily  dlfriTeui  vluws  ot  tlio  wcsi  eldi>  ut  Hit.' 
cut  at  Spergen  Ulll  showing  tbe  uneven  base  of  tlie  llueBtono  aud  tLc 
reniDeats  of  a  limestone  Icos  nnd  the  surrounding  sliale  on  wblcli  the 
SaJem  limestone  rests. 


Fig.  1.  The  east  aide  ot  the  cut  sliowing  the  scaling  off  by  weatlier- 
lag.  These  small  slnli.s  soaked  and  bammerrd  up  ;leld  tho  most  perfect 
fossUn  to  be  had  at  Spei^en  Hill. 


--^,i<. 


■J^SA 


contiict  of  this  limestone  and  thp  v 
pRt  siflp  (if  cut  at  SpiTitpn  Hill, 
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A  little  over  a  milo  northwest  of  Harrodsburg,  Monroe  County, 
is  the  abandoned  "Cleveland  quarry."  At  this  place  the  lime- 
stone crumbles  very  rapidly  to  sand  composed  almost  entirely  of 
organic  remains  with  the  crystalline  calcite  cement  of  the  stone. 
Large  amounts  of  this  sand  are  formed  each  year  and  millions  of 
specimens  of  the  typical  fauna,  greatly  stunted,  are  to  be  had 
i'ach  spring. 

The  collecting  locality  at  Bloomington,  Monroe  County,  lies  3 
miles  northwest  of  the  city  in  the  abandoned  quarries  in  the 
"Hunter  Valley"  district.  Here  large  slabs  literally  filled  with 
the  most  delicately  preserved  specimens  have  been  found,  producti 
and  other  spinous  species,  with  all  the  spines  intact  are  to  be  had. 

At  Ellettsville,  Monroe  County,  in  the  ilatthews  quariy,  at  a 
certain  horizon  near  the  to])  is  a  layer  rich  in  fossils,  many  of  them 
of  normal  size ;  sometimes  l)locks  of  large  size  are  found  almost  en- 
tirely composed  of  shells  which  break  out  fairly  well  when  the 
rock  is  soaked  and  hammered  up. 

The  Stinesville,  ^lonroe  County,  locality  is  on  Big  Creek,  a 
mile  or  more  northwest  of  the  station,  at  the  abandoned  quarry. 
The  fossils  are  most  abundant  on  the  south  side  of  the  creek  on 
the  ledge  just  opposite  the  site  of  the  old  mill.  Here  many  of  the 
fossils,  in  good  state  of  preser\'^ation,  are  weathered  out  free  in 
the  calcareous  earth. 

The  most  of  the  scanty  fauna  found  at  Romona,  Owen  Countv, 
is  to  be  found  in  the  abandoned  quarry  north  of  the  ravine,  just 
north  of  the  town. 

The  fauna  is  bes^  developed  at  the  classic  old  railroad  cut  at 
Spergen  Hill  and  in  the  region  thorc{il)out.  Many  of  the  corals, 
crinoids  and  other  fossils  that  occur  in  this  southern  region  never 
reached  as  far  north  as  Bedford  and  I^loomington. 

Ulrich  expresses  the  lx?]iof  tliat  tliis  is  a  peliigic  fauna,  and  in 
his  remarks  concerning  the  reappenring  of  a  ]»art  (>f  this  fauna 
in  the  Ste.  Genevieve  limestone  states:  '*The  writer  does  main- 
tain, however,  that  the  forms  thus  reappearinir  nre  members  of  a 
single  slowly  modifying  and  largely  pelaijio  fauna  that  existed 
continuous! v  ejsowhero  and  entered  this  (M)icoii(incntal  basin  onlv 
when  conditions  were  favnral)]c.  One  of  these  conditions  involved 
the  de])osit.ion  of  tlie  (xilitic  limestones.     .Vnother  proba]>ly  was  thr 


Slati  of  Fos.illireroiia  LI  men  tone  from  [i  loom  I  net  on.     About  natural 
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subsidence  or  modification  of  barriers,  allowing  communication 
with  seas  more  permanently  inhabited  by  the  invading  fauna."* 

The  reappearance  of  a  fauna  with  the  re-establishment  of  favor- 
able conditions  is  to  be  looked  for  in  the  fonnations  of  any  epoch. 
This  is  most  strikingly  shown  in  regions  where  conditions  favor- 
able and  unfavorable  to  a  given  faima  alternated  through  consider- 
able lengths  of  time,  as  in  the  Pennsylvanian  rooks  of  eastern  Kan- 
sas. In  the  latter  case,  at  least,  the  recurrence  is  faithfully  I'e- 
peated  many  times  through  over  2,000  feet  of  rocks.  The  modifi- 
cation of  any  one  fauna  throughout  this  great  range  is  quite  as 
gradual  as  that  mentioned  above,  but,  nevertheless,  modification 
does  exist,  and  to  an  appreciable  extent,  so  that  when  the  species 
are  taken  with  regard  to  their  relative  abundance,  their  horizon 
can  be  determined.  However  it  does  not  necessarily  follow  that 
such  faunas  are  pelagic,  and  we  are  of  the  opinion  that  most  of  the 
''Spergen  fauna"  reappearing  in  the  Ste.  Genevieve  rocks  above 
referred  to  are  not  pelagic  in  the  usual  sense  of  that  tenn.* 

Our  reasons  for  thinking  so  are :  The  Salem  limestone  is  highly 
cross-bedded.  The  fossils,  aside  from  exceptional  localities,  are 
waterworn  and  usually  ground  to  fragments.  Many  of  the  fossils, 
including  n  large  percentage  of  those  enumerated  by  T'lrich,  occur 
of  normal  size  in  the  rocks  alx)ve  or  bcLow. 

It  seems  to  the  authors  that  the  cross-bedding  of  the  rock,  its 
water-worn  fossils,  the  fact  that  they  are  stunted,  and  the  oolitic  or 
semi-oolitic  character  of  tlio  rock,  wherever  typically  developed, 
precludes  the  idea  of  its  pelagic  origin  and  argues  forcibly  in 
favor  of  a  semi-littoral  or  laeroonal  oricrin,  as  is  also  indicated  bv 
its  broadly  lenticular  occurrence,  w  condition  unfavorable  to  the 
existence  of  billions  nf  pelagic  organisms  through  a  considerable 
length  of  time. 

In  genenil  the  gastropods  and  brachipods  found  in  the  Salem 
limestone  are  forms  indicative  of  shallow  conditions,  such  forms  as 

*U.  S.  rrof.  rap.  SC.  \K  40,  10ur>. 

•The  following;  ih'llnition  of  tlicr  tiMui  pclaule  as  lustd  in  umm.Iok.v  is  pivcii  hy  tho 
eminent  pal(»iHitol(>;;isi  Folix  r.eiiard:  "Tlie  Klt-a  of  ilio  pi'la^'it.*  farlos  i'ui  jii.'olnifyj 
Is  broad  en  (Ml,  and  wo  li'fri-  to  this  fades  the  depuslts  fornu'd  in  the  deep  s«'a,  at  a 
considerable  dlstanee  from  the  shore,  hut  not  In  the  ahyssal  drpilis;  tiiey  are  char- 
acterized by  the  absence  «>f  the  elements  of  the  fanna  of  the  littoral  zone,  and  by  a 
mixtnre  of  the  forms  adapted  to  swlmnilnir,  such  as  <'ei)lial<»pods.  pt«'roi)ods.  lishes. 
with  creeping  or  llxed  faunas  (echlnoderms,  bra(*hlopods,  ;rastroi)oda,  Lamelll- 
braucbs),  the  species  of  which  differ  from  those  living:  near  the  shore."  Trans- 
lated by  C.  K.  Urooks.  from  tbo  14th  animal  report  of  the  State  (leolopjlst  of  New 
York.  1895. 
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might  inhabit  coral  reefs  and  lagoons  where  there  is  considerable 
agitation  of  the  water.  The  Bryozoa  when  perfect,  as  at  Bed- 
ford, abound  in  strong  brace  roots,  anchoring  spines,  and  all  the 
paraphernalia  indicative  of  agitation  of  the  water.  The  foramini- 
fera  and  small  ostrocods  which  are  so  conspicuous  an  element  of 
the  Salem  fauna  were  swept  in  by  currents  from  the  open  sea, 
as  such  pelagic  organisms  are  now  brought  by  the  gulf  stream  to 
the  coral  banks  of  southern  Florida.  Their  presence  in  a  geologi- 
cal formation  does  not  furnish  any  conclusive  evidence  one  way 
or  the  other  as  to  the  littoral  or  pelagic  origin  of  the  fauna. 

With  the  addition  of  the  Bryozoa,  Zaphreniis  cassedayi,  and  a 
few  other  species,  the  fauna  originally  described  by  Hall  may  be 
considered  as  the  typical  fauna  of  the  Salem  limestone.  Never- 
theless any  list  of  species,  however  complete,  gives  a  very  inade- 
quate idea  of  the  nature  of  the  fauna*  as  it  really  exists.  It  is 
only  when  the  relative  abundance  of  the  species  is  graphically  rep- 
resented and  their  stunted  condition  kept  in  mind  that  the  true 
conception  of  the  fauna  can  be  had  and  the  characteristics  brought 
out  which  at  once  sharply  distinguish  it  from  any  other  fauuii  of 
the  Mississippian  rocks. 

The  large  part  of  the  time  was  spent  in  the  study  of  the  corals, 
bryozoans,  etc.,  not  represented  in  the  works  of  Hall  and  Whit- 
field. For  their  historic  interest  the  original  descriptions  of  Hall 
and  the  comments  of  Whitfield  are  given,  as  nearly  as  the  advance 
of  knowledge  of  the  species  will  permit,  in  their  original  form. 

All  species  described  from  this  horizon,  the  "Warsaw"  of  In- 
diana, have  been  inserted  here,  so  far  as  they  have  come  to  on." 
notice.  Those  which  have  been  studied  are  usually  commented 
on  except  those  represented  in  the  original  Hall  collections,  whicii 
have  frequently  been  passed  without  comment. 

No  attempt  has  been  made  to  determine  the  synonomy  of  species 
where  no  specimens  of  it  were  at  hand  for  study. 

Only  the  original  description  is  mentioned  in  the  bibliography 
of  the  species,  as  those  of  Weller,  Schiichert  and  Nickles  and  Bass- 
ler  cover  the  ground  thoroughly  and  are  available  to  all. 

By  force  of  circumstances  and  contrary  to  the  usual  custom,  the 
chart  showing  the  distribution  and  relative  abundance  of  species 
will  be  given  after  ihe  description  of  the  fossils.  Again,  c<m- 
trarv  to  the  usual  custom,  the  discussion  of  the  relationships  of 
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this  fauna  to  those  of  the  subjacent  and  superjacent  formations 
will  he  omitted  until  thev  have  been  more  carefully  studied  and 
described. 

The  authors  wish  to  express  their  obligations  to  the  American 
Museum  for  the  loan  of  specimens  for  comparison  and  study;  to 
the  National  !Mnscuin  for  the  loan  of  Bryozoa  to  compare  with 
ours;  to  Mr.  G.  K.  Greene  for  the  loan  of  the  Lanesville  material 
in  his  collection  and  the  valuable  sug^ostioiis  made ;  to  Mr.  R.  S. 
Bassler,  of  the  V.  S.  National  Museum,  for  valuable  suggestions  in 
regard  to  the  identification  of  several  of  the  Bryozoa,  and  to  the  In- 
diana State  Museum  at  Indianapolis  for  the  loan  of  specimens. 

Mention  is  duo  nho  to  Messrs.  L.  C.  Ward,  A.  W.  Thompson, 
0.  W.  Shannon,  T.  E.  Mason,  C.  T.  "Randolph  and  L.  R.  Gray, 
for  valuable  assistance  in  preparing  and  identifying  material. 

The  drawings  of  this  r(^p')rt  were  made  by  Miss  Maud  Sie- 
benthal,  of  Bloomington,  Indiana. 

The  authorship  of  the  report  is  as  follows : 
Protozoa  to  Pentremites,  J.  W.  Beede. 
Paper  on  Pentremites  Conoideus,  Miss  Essie  A.  Smith. 
Echinoderrna  and  Vermes,  J.  W.  Beede. 
Bryozoa,  E.  R.  Cuniings. 
Brachio])oda  an<l  Pelocvpoda,  J.  W.  Beede. 
Gastropmla  to  Crust^icea,  E.  R.  Cumings. 
Vertebrates,  Prof.  E.  B.  Branson,  Oberliu  (V)llege,  Oberlin,  Ohio. 


EORAMTNIFERA. 

KXnOTHYRA  BAILEYI  PTnU. 
Plato  XXVI.  fljTH.  34-36:  lMnt«'  VII,  11^'.  1- 

Endothyra  Ihiilci/i  Hall,  Trans.  All>any  lust.,  TV,  ]>.  »)4,  1856. 

Specific  riiiivji cte rs.  A  trifle  mnro  robust  than  K.  howvmnL 
"Shell  depressed,  orl)i('ular,  sub-e(|njilly  convex  above  and  be- 
low, smooth,  margin  r(»unflod,  indented  by  the  septal:  spire  de- 
pressed, inv()lved ;  last  volution  slightly  oblique,  consisting  of  eight 
loculi ;  aperture  contracted.  The  general  form  c^f  this  fossil  is 
depressed,  globular,  with  the  involutions  deviating  slightly  from 
the  same  plane.  Not  infrequently,  however,  the  spire  ascends  in 
greater  or  less  degree,  and  one  or  more  loculi  become  visible  be- 

6— Geology. 
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yond  the  single  volution.  Sometimes  seven  loculi  only  are  visible 
in  the  volutions.  The  surface  is  smooth  under  the  ordinary  mag- 
nifier, and  tlie  outline  is  indented  at  the  septa." 

Localities. — Lanesville,  Paynters  Hill,  Spergen  Hill,  Bedford, 
Bloomington,  Harrodsburg,  EUetsville  and  Stinesville.  Found 
wherever  the  formation  is  typically  developed. 

ANTHOZOA  (CORALS). 

OYATHAXONIA  VlirNUSTA  Greene. 
Plate  XI,  figs.  2-2a. 

Cyathaxonia  compressa  Greene  (non  Thompson  1877),  Cont  Ind. 

Pal.,  Vol.  I,  Pt.  II,  p.  9,  pi.  IV,  ff.  14-17,  1899. 
Cyathaxonia  vemista  Greene,  Ibid,  Pt  XIX,  p.  187,  pi.  LVI,  ff. 

10-14,  1904. 

Specific  Characters. — Very  slender,  small,  compressed  corallum, 
straight,  with  high  columella. 

Corallum  small,  slender,  straight,  compressed  and  nearly  smooth. 
Calyx  elleptical,  deep,  with  smooth  slender  columella  projecting 
in  the  base.  Primary  septa  reaching  the  central  columella,  the 
secondary  uniting  with  the  primary  just  before  the  columella  is 
readied.  Septa  30  to  36  in  number.  The  union  of  the  primary 
and  secondary  septa  is  less  apparent  at  the  top  of  the  corallum 
than  in  sections  nearer  the  base.  Epitheca  smooth,  but  showing 
small  growth  varices  and  longitudinal  ridges  corresponding  to  tlie 
septa.     Height  14  mm.,  diameter  of  the  calyx  4.5  mm.  +  3.5  mm. 

Localities — Lanesville,  Paynters  Hill,  Spergen  Hill. 

AMPLKXUS  BLAIUI   JMiUer. 
Plato    VIII,    tip.   5. 

Amplexus  Blairi  Miller  (as  figured  by  Keyes),  Geol.  Snrv.  Mo., 
IV,  p.  108,  pi.  XXXIII,  f.  1,  1804.  Originally  described  by 
Miller,  17th  Ann.  Rep.  Geol.  Surv.  Ind.,  p.  618,  pi.  I,  f.  7,  1892. 

Specific  Characters. — Long,  slender,  tortuous  corals,  with  strong, 
unevenly  spaced  tabula?  and  stout  short  septa. 

Corallum  long,  rather  tortuous,  rather  slender,  or  nearly  cylin- 
drical.    The  tabulae  are  rather  widely  spaced  and  nearly  flat  or 
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slightly  concave.  Septa  equal,  about  30  in  specimens  11  or  12 
mm.  in  diameter,  extending  about  .75  to  1  mm.  toward  the  center. 
The  epitheca  is  not  shown  on  the  specimen  before  me.  Concern- 
ing the  Missouri  specimens  Miller  states:  "The  epithecal  crust 
smooth  and  very  strongly  developed  within  the  annulated  de- 
pressions and  much  less  distinct  at  the  dilations."  The  "Annu- 
lations"  referred  to  are  probably  strong  growth  varices.  Accord- 
ing to  Miller  the  corallum  "rapidly  expands  from  a  pointed  base 
to  the  first  dilation,  where  it  bends  abruptly  upward." 

Locality. — Edwardsville,  Indiana.     Specimen  illustrated  in  the 
collection  of  Mr.  G.  K.  Greene. 

/APHRENl^IS  CASSEDAYI  Milno-Edwnrds  and  Haline. 

Plate  VII.  figs.  3-3c. 

Zaphrentis  Cassedayi  Milne-Edwards  and  Haime,  Hist  Nat.  Corr. 

Ill,  p.  341,  pi.  GI,  f.  2,  1800. 
Zaphrentis  promt.  Milne-Edwards  and  Haime,  Ibid.,  p.  342. 
Zaphrentis  spergenesis  Worthen,  Geol.  Surv.  111.,  VIII,  p.  77,  pi. 

X,  f.  8-a,  1890. 
Zaphrentis  cassedayi  Greene,  Cont.  Ind.  Pal.  I,  pt  p. 

Specific  Characters. — Corallum  small,  long,  slender,  turbinate, 
spinous,  with  nearly  circular  cross  action.     Extremely  deep  calyx. 

Corallum  slender  turbinate,  attached  or  free,  slightly  arcuate  to 
straight,  sharply  pointed  (and  frequently  sharply  bent)  below. 
Calyx  approxiniately  circular,  very  deep;  septa  on  its  rim  repre- 
sented bv  low  sharp  linos,  but  extending  to  the  center  in  the  bot- 
tom of  the  calyx.  Fossula  large,  deep  and  reaching  to  the  center. 
At  the  margin  of  the  calyx  the  primary  and  secondary  septa  are 
all  of  the  same  size,  but  arc  differentiated  below;  44  to  48  in  an 
adult  specimen.  Epitlieca  wrinkled  and  showing  well  defined 
longitudinal  ridgos  corresponding  with  the  interseptal  spaces,  the 
furrows  marking  the  septa,  which  appear  to  split  on  joining  the 
epitheca.  E})illicca  more  or  less  thickly  set  with  small  spines, 
which  point  obliquely  downward  and  appear  in  rows  on  the  gro\vth 
wrinkles.     Sometimes  these  spines  are  almost  wholly  wanting. 

Localities. — Lanesville,  Payntx^rs  Hill,  Spcrgen  Hill,  Bedford, 
Harrodsburg,  Bloomington,  Elletsville,  Stinesville  and  Romona. 

Zaphrentis  prona  seems  to  have  been  described  from  a  somewhat 
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arcuate  spedmen  of  this  species  without  spines,  while  Worthen's 
figure  represents  a  typical  specimen  of  the  species.  Its  small  size 
and  slender  form  will  distinguish  it  from  Z.  spinosa  of  ITall.  In 
external  appearance  it  resembles,  quite  a  little,  Tjophopliyllvm  pra- 
fundum  M-E.  and  H.,  from  the  Coal  Measures. 

ZAPHRENTIS  CX)MPRESSA  MHne-Edwards  aod  Hainie. 

Plate  yil,figfl.4-td. 

Zaphretdis  compressa  Milne-Edwards  and   Haime,   Hist   Nal 

Corall.,  Ill,  p.  342,  pi.  GI,  ff.  3,  4,  18G0. 
Zaphrentis  lanccolatus  Worthen,  Geol.  Sur\\  111.,  VIII,  p.  76,  pi. 

X,  ff.  4-4b,  1890. 

Specific  Characters. — Short,  robust,  compressed  turbinate  coral- 
lum,  with  about  20  to  24  primary  septa  in  an  average-sized  indi- 
vidual. 

Corallum  straight  or  curved,  turbinate  compressed,  pointed  be- 
low. Calyx  elleptical,  rather  deep,  septa  reaching  about  a  third 
the  way  to  the  center  at  the  top  of  the  calyx  and  reaching  to  tho 
fossula  below.  Fossula  usually  situated  on  the  concave  side  of  the 
corallum,  deep,  reaching  to  the  center,  around  which  the  septi 
join.  Primary  septa  20  to  24.  Secondary  septa  small  but  very 
distinct.  Epitheca  with  faint  longitudinal  ridges  when  well  pre- 
served and  faint  growth  lines. 

Localities. — Spcrgen  Hill,  Paynters  Hill,  Lanesville. 

ZAPHRENTIS  CLINATUS  Greene. 
Plate  XI,  flps.  1-lc. 

Zaphrentis  clinatus  Greene,  Contr.  Ind.  Pal.,  Pt.  XIX,  p.  187,  pi. 
56,  Figs.  6-9,1904. 

Original  Description. — "Corallum  simple,  rather  small,  com- 
pressed, turbinate,  regularly  curved.  Acute  at  the  point  of  at- 
tachment. Height  from  10  to  20  millimeters.  Calyx  oblique, 
from  10  to  15  millimeters  in  diameter.  Depth  5  millimeters.  A 
flat  space  in  the  bottom  of  the  calyx,  occupied  by  the  tabulae  5 
millimeters  in  diameter.  Number  of  septa  sixty-six  in  the  circum- 
ference of  a  oalyx,  20  millimeters  in  diameter,  unequal  in  size  at 
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the  margin,  alternating  below,  gradually  sloping  to  the  bottom  of 
the  calyx,  where  the  short  ones  terminate,  the  longer  ones  continue 
to  within  2  millimeters  of  the  center  of  tlie  calyx,  and  abruptly  end, 
leaving  a  smooth,  concave  space  4  millimeters  in  diameter.  Foe- 
sette  consists  of  a  deep  depression  in  the  center  of  the  calyx  and 
continues  to  the  posterior  margin.  Exterior  with  moderately  fine 
longitudinal  striae,  ten  in  the  space  of  5  millimeters.  Surface 
comparatively  smooth." 

See  Z.  compressa  Al-E.  and  II.  No  specimens  of  this  species 
have  been  examined. 

BORDE'NIA  Greene. 

Bordenia  Greene,  Cont.  Ind.  Pal.,  I,  pt.  VII,  p.  57,  1901. 

"Corallum  simple  or  composite,  resembling  Zaphrentis.  Tab- 
ulae complete,  with  the  central  portion  l)eing  smooth.  Fossette 
well  pronounced  or  scarcely  more  than  rudimentary.  Primary 
lamellae  well  defined.  Secondary  lamellae  rudimentary  or  indi- 
cated by  fine  striae.     Type  B.  Zaphrentiformis." 

The  fossils  referred  to  this  genus  by  Mr.  Greene  combine  the 
characters  to  some  extent  of  Zaphrentis  and  Amplexus,  The  reg- 
ularity of  the  tabulae  and  the  fact  that  the  septa  very  rarely  reach 
the  center  reminds  one  of  Amphxtis^  while  the  fossula  and  the 
arrangement  of  the  s?epta  when  they  do  reach  the  center,  as  they 
occasionally  do,  are  well  known  characters  of  Zaphrentis,  The 
genus  Bordenia  was  erected  to  cover  these  combined  characters, 
together  with  the  character  possessed  by  some  of  the  specimens  of 
calicular  budding  into  a  composite  colony.  Were  it  not  for  this 
latter  character  the  specimens  should  he  classed  as  an  aberrent 
species  of  Zaphrentis. 

BORDENIA  ZAPHRE:NTIF0RMIS  Greene. 
Plate  VII.  flgs.  6-6c. 

Bordenia  zaphrentiformis  Greene,  Cont.  Tnd.  Pal.,  I,  pt.  VTT,  p. 
57,  pi.  XIX,  ff.  2-9,  1901. 

Corallum  turbinate,  robust,  attached.  Tabulae  well  developed, 
irregularly  spaced  and  extending  evenly  across  the  corallum,  turn- 
ing down  at  the  edges.     Rept^  rather  numerous,  ext-ending  nearly 
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to  the  center,  occasionally,  but  very  rarely  reaching  it,  frequently 
stopping  at  one-half  to  two-thirds  the  distance.  There  are  20  to 
30  septa  in  adult  individuals;  secondary  septa  scarcely  visible. 
There  is  no  vescicular  tissue  in  this  species,  but  in  cross  section 
the  turning  down  of  the  edges  of  the  tabulae  one  above  the  other 
might  be  interpreted  as  such.  The  fossula  is  frequently  hard  to 
distinguish.  The  epitheca  is  well  developed,  with  strong  growth 
rings  and  rarely,  slight  longitudinal,  rounded  ridges,  about  two 
to  the  septum.  The  species  increases  by  calicular  budding  into  a 
composite  colony. 

Localities. — Lanesville,  Paynters  Hill,  Spergen  Hill. 

The  calicular  budding,  when  present^  and  the  presence  of  the 
fossula,  when  well  developed,  will  at  once  distinguish  this  species 
from  any  other  Carboniferous  coral.  From  its  general  appearance 
it  is  more  apt  to  be  confounded  with  Amplexus  fragilis  or  A. 
hlairi,  but  the  characters  mentioned  above  and  the  longer  septa  will 
at  once  distinguish  it. 

ENALLOPHYLLITM  Greene. 

Enallophyllnm  Greene,  Contr.  Ind.  Pal.,  pt.  VII,  p.  54,  lOOl. 

•*Corallnm  having  tabulate  area  with  vertical  walls,  resembling 
Diphypliyllum ,  and  having  a  well  developed  fossettc.  Septa  ov- 
cur  singly  or  in  pairs,  not  extending  farther  than  the  vertical  wall 
in  the  center  of  the  calyx.     Type  E,  Grahaui.*' 

ENALL01»HYM.UM  GKABAUI   Greene. 
IMnte   VII,    tigs.   2-2d. 

Enalhjophyllum  grabani  Greene,  Contr.  Ind.  Pal.,  VII,  p.  54,  pi. 
20,  Figs  8-18,  1901. 

Original  Description. — "Corallum  simple,  or  composite,  in 
creasing  by  gemmation  from  the  superior  margin  to  the  parent 
cup,  turbinate,  straight  or  slightly  cur\'ed.  Acute  at  the  point  of 
attachment  Some  examples  have  a  broad  scar  at  the  base,  some 
corallums  have  root-like  prolongations  that  serv-cd  for  attachment 
and  support.  Exterior,  when  well  preserved,  exhibits  numerous 
fine  spines,  distributed  without  any  regularity,  and  frequently  ex 
tends  some  distance  on  the  side  of  the  coral.  Height  varying  in 
diflFerent  individuals  from  10  to  20  millimeters,  or  more  in  some 
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examples.  Calyx  somewhat  expanded,  from  8  to  10  uj  Qimeters 
in  diameter.  Depth  7  or  8  millimeters,  walls  nearly  vertical. 
Situated  in  the  center  of  the  calyx  is  a  vertical  wall  occupying 
one-third  or  slightly  more  than  the  corallum  at  that  point.  The 
tabulae  is  smooth  and  strongly  oblique,  occupying  the  entire  in- 
ner area.  Number  of  lamellae  (septa)  54,  in  the  circumference 
of  a  calyx  7  millimeters  in  diameter.  Equal  in  size,  and  some- 
what rounded  at  the  margin,  occurring  in  pairs  except  the  single 
one  that  marks  the  continuation  of  the  fossette,  and  three  single 
ones  on  the  opposite  side  to  the  fossette.  Sometimes  these  three 
lamellae  coalesce,  and  in  some  examples  where  the  cup  is  well  pre- 
served they  are  not  united,  the  lamellae  extends  to  the  vertical  wall 
in  the  center  of  the  calyx  and  abruptly  terminates.  The  fossette 
consists  of  a  deep  depression  at  the  margin  of  the  smooth,  oblique 
space  in  the  center  of  the  calyx,  and  continues  some  distance  on  the 
side  of  the  coral,  the  position  of  the  fossette  is  variable.  I  have 
examples  with  the  fossette  on  the  anterior  and  others  having  it  on 
the  posterior  side." 

Locality. — Lanesville,  Indiana.     Collection  of  G.  K.  Greene. 

This  species  can  be  best  understood  as  a  Zaphrentis  so  modified 
that  the  inner  part  of  the  fossula  is  greatly  enlarged  and  evenly 
tabulated  throughout  the  length  of  the  individual,  the  fossula 
proper  being  located  at  the  side  of  the  calyx. 

GYSTKLAS^klA  MlUer. 

Cystelasma  Miller,  17th  Ann.  Kc?p.  Tnd.  Dept.  Geol.  and  Nat 
Ees.,  p.  G22,  1802. 

"Corallum  simple,  irregularly  turbinate  or  conical,  consisting 
of  an  outer  wall,  transversely  wrinkled  or  constricted,  which  is 
connected  by  oblique  plates,  irregularly  disposed,  that  give  to  the 
interior  cystose  clianibers  of  unequal  size  and  irregular  shape.  No 
septa  or  regular  tabulae.  Structure  vescicular.  Type  0.  lanes- 
villense."  To  this  diagnosis  should  be  added  the  fact  that  some 
specimens  sliow  indications  of  rudimentary  septa  and  some  species 
show  septa  and  otliers  exhibit  what  appear  to  be  rather  regular 
tabulae. 
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OYSTBLASMA  LANESVILLENSJBJ  Miller. 
Plate  VIII,flffi.&-8d;  Plate  XI.  flffs.  3>3f. 

Cystelasma  Iwnesvillense  Miller,  Adv.  Sheets,  17th  Ann.  Rep.  Ind. 
Dept  Geol.  Nat.  Res.,  p.  13,  pi.  I,  Figs,  15,  16,  1891.  17th 
Ann.  Rep.  Ibid,  p.  623,  1892. 

"Corallum  simple,  small,  siibcylindrical,  attached  by  rootlets  or 
by  a  basal  pedicel,  strongly  wrinkled  and  constricted  transversely ; 
sometimes  expanding  rapidly  from  a  small  basal  pedicel  to  the 
full  size  of  the  corallum,  *  *  *  or  gradually  expanding  from 
rootlets.  *  *  *  Internal  structure  consisting  of  large  and 
small  cystose  chambers  or  cavities,  without  any  regular  order,  the 
walls  being  longitudinal,  transverse  and  oblique,  sometimes  leaving 
the  whole  internal  diameter  of  the  corallum  in  a  single  chamber, 
and  again  dividing  into  two,  three,  four  or  more  cavities,  some  of 
which  are  much  larger  and  much  more  elongated  than  the  others. 
The  cavities  in  our  specimens  are  empty  or  filled  with  calcite. 
There  is  no  calyx,  for  the  summit  is  open  or  divided  by  internal 
walls,  shomng  incomplete  cavities,  and  the  same  structure  that 
exists  below.     There  are  no  septa  or  true  tabulae." 

Localities. — Lanesville,  S]iergen  Hill  and  Paynters  Hill. 

There  are  occasionally  rudimentary  septa  shown  in  the  walls  of 
this  species  and  slight  external  vertical  ridges  in  the  epitheca. 
Rudimentary  ridges  sometimes  show  on  the  inner  walls  of  the 
calyx  of  well  presented  specimens.  Tliere  are  a  great  variety  of 
forms  of  this  species.  It  was  attached  by  cementing  or  rootlets 
and  the  form  seems  to  be  governed  largely  by  the  nature  and  sta- 
bility of  the  support.  The  form  is  also  greatly  modified  by  the 
tendency  to  regeneration  by  calicular  budding,  in  which  the  bud  re- 
places the  parent  corallite,  frequently  changing  abruptly  the  di- 
rection of  growth  and  giving  it  a  very  rough,  constricted  outline, 
as  shown  in  the  figures.  There  is  a  more  slender  fonn  grading 
into  this  one  which  may  have  had  a  firmer  basis  of  attachment 
and  grew  proportionately  more  tall  and  smooth.  It  may  also  have 
been  modified  by  the  rapid  accumulation  of  sediment  about  it.  Tt 
shows  all  the  characteristics  of  the  former,  however,  even  to  an- 
astomosing to  some  extent  when  they  come  in  contact  I  su- 
peot  that  this  latter  characteristic  is  c>ommon  to  all  the  species  of 
the  genus. 
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There  are  in  some  of  the  specimens  of  this  species  a  few,  two 
to  five,  nearly  vertical  walls,  but  they  are  usually  confined  to  the 
particular  cyst  in  which  they  occur,  though  sometimes  two  cysts 
may  have  them  in  nearly  the  same  planes. 

CYSTELASMA  SEPTATUM  Greene. 
Plate  VIII,  figs.  2-2d. 

Cystelasma  septata  Greene,  Cont  Ind.  Pal.,  I,  pt^  VII,  p.  56,  pi. 
XIX,  ff.  10-19,  1901. 

Specific  Characters. — Four  or  five  vertical  septum-like  walls 
dividing  the  corallum  into  as  many  compartments,  which  are  again 
subdivided  into  small  cysts  by  more  or  less  horizontal  diaphragms 
usually  confined  by  the  two  adjacent  walls. 

Turbinate  Crystelasmas,  slender  or  robust,  smooth  or  highly 
wrinkled  attached  corallites.  There  are  five,  sometimes  less,  ver- 
tical walls  having  all  the  characteristics  of  septa  passing  from  the 
base  to  the  top  of  the  corallite,  reaching  the  center  and  dividing 
the  specimen  into  radial  compartments,  which  are  subdivided  into 
small  cysts  by  horizontal  or  diagonal  diaphragms  confined  to  the 
compartment  in  which  they  occur.  These  cysts  are  small  and  very 
numerous.  The  epitheca  is  much  as  in  the  preceding  species. 
Rarely  a  specimen  shows  indications  of  septa  (smaller  than  the 
five)  continuing  through  several  cysts,  but  these  are  very  rare. 

Localities. — Lancsville,  Paynters  Hill  and  Spergen  Hill. 
Specimens  from  Lanesville  loaned  by  Mr.  G.  K.  Greene. 

A  single  specimen  of  this  species  shows  a  few  smaller  septa 
and  is  figured  plate  19  Fig.  15.  This  specimen  approaches  in 
some  extent  the  specimens  figured,  but  not  described,  by  Ulrica'* 
under  the  names  of  Cystelnsma  rugosmn  and  C.  qu inquesepiatu>:i . 
I  should  not  bo  surprised  if  very  large  amounts  of  material 
showed  C.  f^eptatum  and  both  of  Ulrich's  forms  tn  br  the  sairc 
species. 

•U.    S.    Prof.    Pap.    36,    Plate    u.    Figs.    12a-K.       Tho?«o    Kpeolmons    uro    neither 

deecribed  nor  do  they  hare  the  Internal  characters  «hown.  They  do  not  deserve 
recoj;nitlon  at  all  as  de8crl])ed  species  and  the  writer  is  aware  that  he  is  violat- 
ing the  rules  goveininp  such  cases  in  giving  him  credit  for  the  name  used  to 
deslgnutc  the  following  species. 
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CYSTE:LASMA  RUGOSUM  Ulrlch. 
Plate  VII,  flgg.  5-5b. 

Cystelasma  rugosum  Ulrich,  IT.  S.  Prof.  Pap.  36,  p.  46,  pi.  V.  ff. 
12a-g,  1905. 

Specific  Character. — A  Cystelasma,  like  P  f^eptatum,  but  with 
16  or  18  septa. 

Corallum  of  average  size  for  the  genus,  bluntly  turbinate,  at- 
tached and  constricted.  Septa  5  primary  and  16  or  18  sec- 
ondary extending  through  the  larger  part  or  all  of  the  corallite. 
Epitheca  with  faint  longitudinal  striae  ribs  over  septa.  In  all 
other  respects  it  is  like  C  septatum,  and  may  be  a  variation  of  it. 

Locality. — Paynters  Hill.  Specimens  figured  belong  to  the 
Indiana  University  collection. 

I  can  not  be  certain  that  this  species  is  the  same  as  the  one  fig- 
ured but  not  described  by  Ulrich  previously  mentioned,  but  from 
general  appearances  there  would  seem  to  be  no  question  as  to  their 
specific  identity. 

(CYSTELASMA  TABULATUM  n.  s\ 

Plate  Vlir.  figs.  l-1c. 

Specific  Characters. — Five  "septa"  reaching  a  third  the  way  to 
the  center  and  tabulae  reaching  pretty  evenly  across  the  corallite. 

Corallum  of  medium  size,  tortuous  and  constricted.  Tabulae 
numerous,  rather  evenly  spaced  and  nearly  horizontal.  Septa  five, 
extending  the  entire  length  of  the  specimen  and  reaching  about  a 
third  the  way  to  the  center.  No  other  dissepimental  tissue.  Epi- 
theca thin  and,  on  the  two  specimens  at  hand,  smooth  except  for 
the  growth  annulations.  Tliey  probably  possess  finer  markings, 
but  are  not  preserved  on  our  specimens. 

Locality. — Spergon  Hill.  Types  in  the  Indiana  University 
Museum. 

This  species  might  bo  placed  with  Amplexus  if  its  habit,  ap- 
pearance and  associates  were  not  considered.  However,  I  am  satis- 
fied that  it  belongs  to  a  distinct  phylum.  It  has  all  the  appear- 
ance of  the  Cystelasmas,  with  which  it  occurs,  the  five  septa,  com- 
mon to  all  the  species  but  one,  and  that  one  shows  this  structure 
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occasionally  in  single  large  cysts,  which  occupy  the  entire  diameter 
of  the  corallum. 

It  soeins  to  be  most  closely  related  to  C,  lanesvillensis,  the  diag- 
onal walls  of  which  have  become  horizontal  and  the  five  septum- 
like ridges,  sometimes  seen,  developed  into  the  five  septa  as  seen 
in  the  types. 

It  may  seem  to  be  stretching  a  generic  description  somewhat  t<» 
include  in  it  species  with  both  septa  and  tabulae  when  it  expressly 
states  that  it  contains  neither.  However,  Ulrich  has  rightly 
pointed  out  that  there  are  sometimes  indications  of  rudimentary 
septa  present  in  the  type  species.  The  tabulae  in  this  species  may 
be  regarded  as  the  dissepimental  walls  of  the  type  species  arranged 
more  horizontally,  some  of  which,  even  in  C  lanesvillensis  pass 
almost  horizontally  "cross  thr  cavity  of  tlie  body. 

SYKINGOPOHA  MONHOENSB  n.  sp. 

INiiu-  IX    figs   1-2;  Plate  X,  flgs.  1-2;  Plate  XI,  flgs.  7-7f. 

Specific  Chara^tors. — Absence  of  connecting  bars,  robust  coral- 
lites  budding  rather  indiscriminately  above  the  base,  thickened 
walls  like  Monilopora,  but  often  having  crowded  tabulae,  some- 
what like  Syringopora.  Barely  anastomosing  when  the  thickly  set 
corallites  come  in  contact. 

Corallum  large,  spreading,  nearly  flat  on  top,  the  base  first 
spreading  like  aulopora  until  about  the  size  of  a  small  saucer  and 
becoming  very  thick  with  corallites  when  they  turn  upward  in  a 
dense  colony.  The  vertical  tubes  occasionally  give  off  buds,  some- 
times two  at  the  same  level,  but  this  is  more  or  less  accidental  un- 
less the  growth  of  the  colony  is  interfered  with.  In  such  cases 
the  buds  may  be  given  off  of  most  of  the  corallites  at  the  same 
level.  The  colonies  arc  frequently  two  inches  in  depth.  The 
tubes  are  large  for  the  genus,  thickly  set,  but  the  circular  nature 
of  the  calyx  is  never  made  angular  by  the  contact  of  corallites. 
The  interior  of  the  tube  is  filled  to  a  considerable  extent  below 
with  secondary  deposit  from  within.  (The  semi-silicified  nature 
of  these  specimens  is  such  that  satisfactory  thin  sections  can  not 
be  made  of  them.)  In  some  tubes  there  are  thickly  set  tabulae 
sagging  in  the  middle,  but  not  funnel-shaped  as  in  typical  Syrin- 
goporas.     In  other  tubes  there  seem  to  bo  no  tabulae  whatever. 
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In  one  case  vesicular  tissue  was  seen  in  one  of  the  tubes,  which 
is  represented  on  the  plate  of  drawings. 

Localities. — Lanesville  (three  specimens  from  State  Museum), 
types  from  Bloomington,  and  in  the  Indiana  University  collection. 

This  species  is  intermediate  in  many  of  its  characters  between 
Syringopora  and  Monilopora.  Its  habit  of  growth  and  abundant 
concave  tabulae  (not  present  in  all  tubes)  are  characteristic  of 
Syringopora.  On  the  other  hand,  the  absence  of  cross  bars  con- 
necting the  corallites,  the  deposition  within  the  lower  part  of  the 
tubes,  and  absence  in  some  tubes  of  many  tabulae  are  characters 
usually  ascribed  to  Monilopora. 

The  characters  which  seem  to  separate  this  species  from  Syrin- 
gopora will  distinguish  it  from  the  species  of  that  genus,  while 
those  separating  it  from  Monilopora  will  equally  distinguish  it 
from  the  known  species  of  that  genus. 

After  a  long  discussion  of  the  subject  Girty*  concludes  thai  the 
families  of  this  group  of  corals  need  a  thorough  revision  in  the 
light  of  new  material.  I  certainly  agree  with  him  in  this  respect. 
Meanwhile  I  think  it  best  to  refer  material  to  alreadv  described 
genera  instead  of  describing  a  new  genus  for  each  case  arising  and 
thus  adding  to  the  confusion. 

MONILOPORA  BEECHERI  Grabau. 
Plate  XI,  648  6-6a 

Monilopora  beecheri  Grabau,  Proc  Jiost.  Soc.  Nat.  Hist., 
XXVIII,  p.  411,  pi.  I,  ff.  2,  3,  pi.  II,  ff.  1-5,  181)0.— Cont 
Tnd.  Pal.  I,  pt.  VII,  p.  50,  pi.  XTX,  ff.  20,  21,  1901. 

Original  Description. — "Corallum  regularly  branching  or  form- 
ing a  confused  mass  of  intergrown  tubes,  which  branch  and  re- 
peatedly unite,  the  ealices  opening  in  all  directions.  Tubes  ex- 
panding rapidly  towards  the  calyx,  below  which  they  give  off  more 
lateral  buds.  Adjoining  corallites  frequently  imited  by  their 
walls.  Walls  thick,  especially  in  the  lower  portion  of  the  coral- 
lites, consisting  of  numerous  concentric  lamellae,  between  which 
the  reticulate  structure  appears.  The  lacunae  are  snboqual,  but  the 
lamellae  separating  them  are  more  irre^ilar,  and  as  a  rule  thicker 

•U.   S.   Prof.   Pap.  16.  p.  325.  1901. 
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than  those  of  M.  crassa.     The  trabeciilae  are  also  more  irregularly 
disposed." 

Localitio.^. — Payiiters  Ilill,  Spergeii  Hill,  Bedford,  Harrods- 
Imrg,  Bloomington,  EUetsville. 

"This  species  differs  from  the  described  and  figured  forms  of 
M.  crassor  in  tlie  larger  size  of  its  corallites,  the  more  confused 
growth  of  the  agglomerate  mass,  and  the  greater  length  and  more 
regular  budding  of  the  simple  branches.  The  internal  diiler- 
ences  appear  to  be  the  irregularities  of  the  reticulate  tissue,  which 
also  is  much  less  frequently  developed.  From  M.  aniiqua  it  dif- 
fers chiefly  in  its  surface  features,  and  in  the  thickness  of  the 
wall,  which  in  that  species  is  stated  to  be  'rather  thin.'  " 

"The  regular  coralla  give  oif  calicos  at  definite  intervals,  these 
calices  pointing  upward  and  outward  on  all  sides.  From  this  it 
appears  that  the  regular  coralla  grew  upright,  imsupported  ex- 
cept basally.  The  more  usual  method  of  growth,  however,  seems 
to  have  been  by  irregular  budding,  which  resulted  from  the  at- 
tachment of  the  yoimg  coral  to  the  crinoid  stem.  Such  an  at- 
tached individual  would  not  require  the  regular  growth,  which  is 
necessary  in  the  free  corallum  to  maintain  proper  balance,  and 
hence  the  attached  corallum  put  out  buds  promiscuously." 

None  of  the  attached  colonies  appear  in  our  collection,  prolwbly 
for  the  reason  that  there  was  nothing  of* any  considerable  size  to 
attach  to;  the  conditions  varying  much  from  the  crinoid  beds  at 
Crawfordsvillo,  from  which  the  types  were  taken.  Some  speci- 
mens, shown  in  tlio  phorijgrapliic  plate,*  grew  around  some  circular 
or  cylindrical  o])joct,  a])parently  too  weak  for  support,  so  that  in- 
stead of  forming  an  attached  mass  it  grew  away  again,  leaving  a 
row  of  calicos  growing  directly  away  from  the  support.  Our  spec- 
imens agree  very  well  with  the  figures  nnd  description  of  the  free 
specimens  from  the  type  locality,  show  about  the  same  amount  of 
thickening  of  the  lowTr  portions  of  the  tubes,  but  the  reticulate  tis- 
sue srenis  to  be  Diort;  sparingly  developed.  However,  it  occurs  oc- 
casionally. The  specimens  from  this  horizon  are  either  too 
coarsclv  silieified  to  show  anvtliin<r  of  the  micn>scoi)ic  structure 
or  are  partially  silieified,  making  sectioning  in  a  satisfactory  man 
ner  nearly  impossible. 

*Sinee  this  was  written  the  plate  was  discarded. 
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One  point  in  which  an  occasional  specimen  differs  from  the 
types  is  shown  on  the  halftone  plate;*  that  is,  in  showing  a  ten- 
dency to  regeneration  by  calicular  budding,  the  new  bud  replacing 
the  old  one  and  filling  the  old  calyx.  Sometimes  these  originate 
on  or  near  one  side  and  again  seem  to  originate  centrally. 

CERATOPORA  AGGLOMERATA  Grabau. 
Plate  XI,  figs.  6-5a. 

Ceratopora  agglomerata  Grabau,  Contr.  Ind.  Pal.,  Pt  VII,  p.  61, 
pi.  19,  figs.  22-25,  1901. 

Original  Description. — "Corallum  compound,  consisting  of  ag- 
glomerate masses,  unattached  except  basally.  Corallites  aulopo- 
roid,  slightly  curved,  and  gradually  enlarging  towards  the  aper- 
ture, which  is  circular.  A  short  distance  below  the  termination 
of  the  corallite  one  or  two  buds  are  given  off,  diverging  at  various 
angles ;  sometimes  extending  acutely  upward ;  frequently  at  right 
angles  to  the  parent,  or  occasionally  extending  downward.  The 
buds  themselves  give  off  other  buds,  which  may  extend  in  all  di- 
rections. Corallites  frequently  joined  by  epithecal  prolongations. 
Interior  with  circumferential  cysts.  Cysts  rather  sparingly  devel- 
oped, but  usually  of  fair  size.  Septal  spines  small,  short  and 
comparatively  stout ;  in  numerous  vertical  rows. 

"This  species  is  readily  recognized  by  its  singular  branching 
corallites,  which  form  a  confusedly  agglomerate  mass.  The  fre- 
quent rectangular  branching  divergence  of  the  beds  from  the  pa- 
rent gives  rise  to  masses  in  which  corallites  of  the  third  generation 
may  grow  in  a  diametrically  opposite  direction  from  that  taken  by 
the  corallites  of  the  first  generation.  Sometimes  from  crowding 
a  bud  may  grow  in  such  a  direction  as  to  form  a  complete  loop 
with  its  parent  corallite.  Not  infrequently  a  number  of  coral- 
lites, budding  one  from  another,  appear  to  form  a  ring  around  a 
corallite  of  an  earlier  generation,  which  occupies  the  center. 

"No  case  has  been  observed  where  there  are  more  than  two  buds 
given  off  at  the  same  level,  this  being  the  usual  number.  In  this 
respect  the  species  is  like  C.  dicliotoma  Grabau,  but  the  buds  are 
irregular,  as  in  C,  distorta,  Grabau.  In  some  corallites,  however, 
a  second  series  of  buds  are  given  off  at  a  higher  level,  and  these, 
rebudding  again,  greatly  increase  the  complexity  of  the  wliolc 

^Since  this  was  written  the  plate  haft  been  dipcardod. 
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coralhim.  In  some  cases,  however,  the  corallites  grow  tx>  a  con- 
siderable length  after  giving  off  their  first  pair  of  buds,  without 
producing  a  second  series.  While  the  buds  are  most  frequently 
given  off  in  pairs,  the  two  are  not  always  given  off  at  precisely 
the  same  level,  there  being  often  a  slight  discrepancy  between 
them.  This  feature  is  occasionally  seen  in  0.  dirhoto-ma,  the  most 
regular  species  of  the  genus,  and  is  common  in  C.  distorta, 

*'When  the  corallites  are  united  by  the  epithecal  prolongation^, 
a  ruffose  surface  is  produced  from  the  wrinkled  character  of  the 
epitheca.  Otherwise  the  surface  is  smooth,  show^ing  only  fine 
concentric  growth  lines.  When  the  corallites  grow  close  together 
they  generally  become  inseparably  united,  and  not  infrequently 
the  original  circular  section  of  the  tube  will  be  variously  modified 
or  distorted,  and  often  become  concave  on  the  side  of  contact. 

'^The  less  frequent  development  in  this  species  of  the  cyst  is  a 
characteristic  feature.  They  are  best  visible  in  the  calicinal  por- 
tions, for  as  the  known  specimens  of  this  species  are  all  silicified, 
the  interior  structure  has  become  more  or  less  modified,  and  some 
of  the  cysts  have  been  filled.  There  is,  as  in  all  the  species  of 
the  genus,  a  complete  absence  of  tabulae,  the  corallites  remaining 
open  throughout  and  united  to  their  parent  basally  nt  least  during 
the  greater  part  of  life.  In  many  individuals  the  connecting  pore 
is  probably  never  closed,  in  others  a  sort  of  partition  is  formed 
over  it  by  the  extensive  growth  of  spines.  When  the  daughter 
corallite  becomes  separated  from  the  mother  tube  the  pore  may  be 
covered  by  the  formation  of  a  cyst  wall  over  it^  Occasionally  ad- 
joining corallites  have  been  found  to  be  traversed  by  a  single  pore, 
this  undoubtedly  being  a  case  of  aborted  budding.  The  septal 
spines  appear  generally  much  shorter  than  in  the  Devonian  vspecie? 
in  this  respect,  and  in  the  diniinution  of  the  cysts,  approaching 
Monilopora.  Tn  a  few  oa^es,  however,  spines  comparable  to  those 
of  0.  dichofomn  nnd  ('.  distorta  have  been  observed.  In  >onne 
cases  the  interior  of  the  wall  appears  ])crfcctly  smooth,  the  fine 
papillose  spines  beini!;  probably  destroyed  during  the  process  of 
crvstallization. 

"This  specie*^  is  closely  related  to  C.  distorta  Grabau,  but  I  do 
not  think  that  the  two  are  identical.  The  profusely  branching 
specimen  figured  on  plate  8,  Fig.  7,  Vol.  28,  Sp.  16,  Boston  Soc. 
Nat.  Hist.  Proceedings,  and  referred  to  (1.  distorta.  has  many  char- 
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acters  of  the  present  species,  and  forms  a  connecting  link  between 
the  two.  Though  parallelisms  in  form  occur,  the  structure  of  the 
two  species  is  sufficiently  distinct  The  present  species  is  also 
somewhat  smaller  than  the  prevailing  forms  of  C.  distortaf 

Horizon  and  Localities. — "In  the  Warsaw  Division  of  the  St. 
Louis  Group,  Lower  Carbonian;  Lanesville,  Harrison  County, 
Indiana." 

PROTOPORA  Greene. 

Protopora  Greene,  Cont,  Ind.  Pal.,  pt.  XVII,  p.  169,  1904. 

"Corallum  composite,  increasing  by  lateral  and  calicular  gem- 
mation. Corallites  frequently  connected  by  their  epithecal  walls, 
and  having  numerous  transverse  and  oblique  diaphragms  which 
divide  the  tubes  into  coarse  cysts  somewhat  like  Cystelasma,  but 
differing  from  Cystelasma  in  having  mural  pores  in  the  adjoining 
corallites  as  in  Romingeria.     Type  P,  Cystoides." 

Grabau  states  concerning  Romingeria  cystoides:  "These  dia- 
phragms, together  with  the  absence  of  septal  spines,  and  general 
rugose  corallum,  separate  this  species  from  the  others  of  the  genus, 
and  may  make  it  desirable  to  place  it  in  a  distinct  genus.  Tliese 
features  closely  ally  the  present  species  to  Cystelasma,  S.  A.  Mil- 
ler, of  which  the  type  C.  Lanesvillense  occurs  in  the  Warsaw  group 
of  Indiana.  This  genus,  however,  is  stated  to  be  simple,  while 
the  present  species  has  the  compound  mode  of  growth  and  mural 
pores  of  Romingeria.  Under  this  genus  it  will  be  left  for  tli(» 
present,  until  better  preserved  material  allows  the  making  of  sec- 
tions for  the  closer  study  of  the  internal  structure.'- 

PROTOPORA  CYSTOIDES  (Grabau). 
Plate    XI,    4-4d. 

Romingeria  cystoides  Grabau,  Cont.  Ind.  Pal.,  J,  pt.  VII,  p.  52, 

pi.  XX,  ff.  19-23,  1901. 
Protopora  cystoides  Greene,  Contr.  Ind.  Pal.,  I,  pt.  XVII,  p.  169, 

1904. 

"Corallum  compound,  erect,  free  except  basally,  eonsistin<2:  of  nu- 
merous more  or  less  closely  crowded  corallites,  which  usually  pro 
ceed  in  an  imbelliferous  manner  from  the  parent  coral  lite.     Coral- 
lites elongate-conical  to  sub-cylindricnl,  widening  at  first  rapidly. 
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then  more  slowly,  and  finally  retaining  almost  the  same  diameter 
throughout     Calicinal  portion  not  infrequently  inflated. 

"Corallites  closely  adnate  for  the  greater  part  of  their  length, 
and  connected  by  mural  pores.  Septa  absent  so  far  as  knoim. 
Interior  traversed  by  irregular  lamellae,  which  extend  across 
the  cavity  and  frequently  join  each  other,  dividing  the  visceral 
chamber  into  a  number  of  cysts." 

Locality. — Lanesville. 

"This  species  is  readily  recognized  by  its  rather  coarse  though 
not  large  corallites,  the  mural  pores  and  the  irregular  diaphragms 
which  take  the  place  of  tabulae.  The  corallites  bud  off  from  the 
parent  in  verticils  of  three  or  more,  and  they  grow  upward,  closely 
adhering  to  the  old  corallites,  which  also  coutinue  to  grow  and  to 
embrace  each  other.  They  are  closely  imited  by  the  epitheca, 
which  in  some  cases  extends  across  several  corallites,  and  in  others 
effects  the  junctions  merely  by  root-like  proliferations.  The  epi- 
theca is  wrinkled  and  the  growth  lines  are  strong,  and  this,  with 
the  frequent  constrictions  of  the  corallites,  gives  them  a  very  rough 
and  wrinkled  appearance.  The  direction  of  growth  is  upward  in 
most  cases,  but  in  some  colonies  it  is  more  irregular,  the  corallites 
growing  loosely.  In  such  cases  the  unbelliferous  habit  is  gener- 
ally lost  sight  of." 

The  drawings,  plate  XI,  Figs.  4,  4a,  were  made  from  specimens 
loaned  by  Mr.  G.  K.  Greene,  who  has  the  types,  and  whose  identi- 
fication of  these  specimeus  is  used. 

MICIIELINIA  INDIANKNSIS  n.  sp. 
PJate  XI.  flgs.  8-8a. 

Specific  Characters. — Conical  or  taller  habit,  very  small  coral- 
lites, with  large  number  of  young  or  undersized  ones,  thin  walls. 

Corallum  irregularly  conical,  small,  base  unknown.  Corallites 
small,  very  deep  and  many  angled  like  Favosites,  and  varying  in 
size  with  age.  The  largest  corallites  are  2^,4  ^™-  ^^  diameter. 
There  are  about  two  small  corallites  to  one  well  developed  one 
The  walls  are  very  thin  and  the  edges  of  the  corallites  proportion- 
ately sharp.  The  mural  pores  are  fairly  abundant  and  large, 
the  scale-like  tabulae  frequently  developed  as  little  awnings  over 
the  pores,  though  in  the  older  part  of  the  corallite  they  occur  inde- 

77— Geoloicy. 
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pendent  of  the  pores  and  are  very  numerous.  There  are  six  to 
eight  corallites  per  centimeter. 

Locality. — Lanesville.  Type  specimens  in  the  collection  of  G. 
K.  Greene. 

This  species  is  very  closely  allied  with  what  Ulrich  has  fijnired 
but  not  described  as  21,  eugeneae  var  princetonensis  from  a  higlicr 
horizon.  However,  he  has  not  described  his  "variety,"  and  our 
specimens  differ  from  his  figures  in  having  thin  walls  instead  of 
thick  ones  and  in  being  a  much  more  delicate  colony  with  smaller 
cells  and  a  larger  percentage  of  immature  ones.  These  charac- 
ters will  at  once  separate  it  from  if.  eugeneae  and  probably  from 
TJlrich's  variety. 

PALiEACIS   CUXEIFORMIS  Milne-Edwards  and  Haime. 

Plate  VIII,  figs.  4-^1. 

Specific  Characters. — Cuneate  corallimi  with  corallites  all  in  one 
plane,  with  crenulated  surface  marks. 

Corallum  cuneiform,  key-shaped,  free,  higher  than  wide  and 
rather  sharp  below,  rounded  at  the  edges.  Sometimes,  however,  the 
base  may  be  rather  blunt  and  taper  nearly  to  a  point.  The  form  of 
the  specimens  of  this  species  is  very  variable.  The  specimens 
thicken  and  expand  laterally  until  the  region  of  the  corallites  is 
reached,  when  they  rapidly  contract,  making  the  specimen  paddle- 
shaped  or  key-shaped.  The  calicos  are  large,  long-elliptical  to 
nearly  circular  end  fairly  deep.  They  arc  two  to  five,  depending 
on  the  age  of  the  corallum,  alternately  spaced,  extending  obliquely 
inward  and  downward.  When  first  developed  each  calyx  is  placed 
a  little  to  one  side  of  the  middle  of  the  coeallum.  The  inner  sur- 
face of  the  calicos  is  coarsely  punctuate,  the  punctae,  being  located 
in  slight  depressions,  produce  a  slightly  pustular  surface.  There 
is  also  a  faint  ri<lge  passing  up  the  inner  or  back  side  of  the  cavity. 
The  ridges  forming  the  surface  markings  of  the  specimen,  termi- 
nating at  the  margins  of  the  openings,  give  them  a  crenulated  peri- 
phery. The  surface  ornamentation  consists  of  wavy  ridges  closely 
set  and  minutely  crenulated,  extending  obliquely  inward  and  down- 
ward. 

Localities. — Spergen  Hill,  Painters  Ilill. 


DEVELOPMENT  AND  VARIATION  OF  PENTREMITES 

CONOIDEUS. 


By  Essie  Alma  Smith. 


Up  to  the  present  time  very  little  has  been  done  toward  the 
study  of  the  development  of  Pentreraites,  and  until  recently  there 
had  not  been  any  very  comprehensive  study  of  the  anatomy  of  the 
Blastoid  group.  Perhaps  one  reason  for  this  neglect  is  the  fact 
that  there  are  no  living  representatives  of  this  group,  and  a  study 
of  it  must  necessarily  be  difficult,  because  such  a  study  must  be 
based  entirely  upon  the  fossil  specimens.  Prof.  G.  Ilambach,  of 
Washington  University,  has  given  a  series  of  drawings*  showing 
the  development  of  the  deltoid  pieces  in  Pentremiies  sulcatus. 

The  present  writer  has  attempted  to  make  a  study  of  the  de- 
velopment and  variation  of  Pentremites  conoideus,  and  from  this 
study  and  a  comparison  of  the  young  of  P.  conoideus  with  Codas- 
ter  sp.  from  the  Hamilton  formation  there  has  been  found 
at  least  a  hint  as  to  the  possible  ancestry  of  Pentremites.  An- 
other point  which  tliis  study  has  incidentally  brought  out  is  a  sug- 
gestion as  to  the  possible  cause  of  the  dwarfing  of  the  fauna  of  the 
Salem  limestone.  The  writer  has  also  discovered  specimens  in 
the  series  studied  which  seem  to  prove  that  there  are  plates  or  septa 
in  the  oral  opening  of  P.  conoideus. 

The  material  u^cd  in  this  investigation  includes  more  than  5,700 
specimens.  About  OSO  specimens  are  in  the  Indiana  University 
Geological  ^Museum,  354  specimens  belong  to  the  State  Museum, 
and  ^Ir.  G.  K.  Greene  has  kindly  loaned  about  4,400  specimens 
from  his  fine  collection. 

The  spcv^inicns  used  in  the  investigation  came  from  the  Lower 
Carboniferous  series,  and  from  eii^lit  localities,  as  follows:  Four 
thouv^nnd  seven  hundred  specimens  from  Lanesville,  Tnd.  (Salem 
limestone)  :  over  270  specimens  from  the  old  Clevolnnd  quarry, 
near  Ktirrodsburg,  Ind.   (upper  part  of  Salem  limestone)  ;  240 

•"A  Rovi?ion  of  the  BlnstoidcaG."    Trans.  Acad.  Sci.  of  St.  Louis.    Vol.  liii,  Piute  vi. 
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specimens  from  Pentremite  Hollow,  south  of  Bloomington,  Ind. 
(upper  part  of  the  Harrodsburg  limestone)  ;  165  specimens  from 
Spergen  Hill,  Ind.  (Salem  limestone)  ;  150  specimens  from  Payn- 
ter's  Hill,  Ind.  (Salem  limestone) ;  48  specimens  from  the  Big 
Creek  quarries,  near  Stinesville,  Ind.  (Salem  limestone)  ;  40  spec- 
imens from  Hunter  Valley,  northwest  of  Bloomington,  Ind.  (Sa- 
lem limestone)  ;  and  over  40  specimens  from  the  Matthews  quariy, 
EUettsville,  Ind.  (Salem  limestone.) 

The  study  is  based  upon  the  measurement  of  735  specimens, 
upon  the  microscopic  examination  of  over  a  dozen  small  specimens, 
the  distal  ends  of  which  had  not  been  preserved,  and  upon  the  care- 
ful examination  of  the  rest  of  the  material.  The  735  specimens 
which  were  measured  and  the  small  specimens  which  were  micro- 
scopically examined,  are  in  the  Indiana  University  Qeological 
Museum. 

The  writer  takes  this  opportunity  to  express  her  thanks  to  Mr. 
G.  K.  Greene  for  the  specimens  which  he  kindly  loaned,  and  to 
Dr.  E.  E.  Cumings  for  the  accompanying  photographs.  During 
the  prosecution  of  this  study  the  writer  has  received  much  en- 
couragement and  many  valuable  suggestions  from  Drs.  E.  R.  Cum- 
ings and  J.  W.  Beede.  For  this  encouragement  and  these  sug- 
gestions the  author  is  deeply  grateful. 

A  great  deal  of  the  material  in  the  University  Geological  Mu- 
seum, especially  that  from  Harrodsburg  and  Pentremite  Hollow, 
was  collected  in  a  manner  which  almost  entirely  eliminates  the  per- 
sonal equation.  The  collector  shoveled  up  the  material  just  as 
it  had  been  weathered  from  the  rock.  It  was  brought  into  the 
laboratory,  where  it  was  washed  through  three  sieves,  each  having 
a  different  sized  mesh.  Three  grades  of  material — coarse,  me- 
dium and  fine — were  thus  obtained.  This  material  was  then 
carefully  looked  over  with  the  aid  of  a  reading  glass  and  lens,  and 
all  of  the  Pentremites  seen  were  picked  out  for  study.  Of  the 
specimens  which  were  measured,  those  from  Harrodsburg  and 
from  Pentremite  Hollow  have  been  of  the  most  value  and  interest 
in  this  study,  first,  because  the  series  from  these  localities  are  more 
complete,  and,  second,  because  the  specimens  from  Harrodsburg 
are  dwarfed  and  those  from  Pentremite  Hollow  are  normal.  For 
this  latter  reason  they  lend  themselves  admirably  to  the  study  of 
the  dwarfing  of  the  fauna  of  the  Salem  limestona 
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The  method  of  mveetigation  consisted  in  counting  the  niimber 
of  poral  pieces  in  each  of  the  735  specimens,  in  making  certain 
careful  measiirementa  of  these  specimens,  and  in  a  general  study  of 
all  of  the  material.  The  smallest  specimens  used  in  this  investi- 
gation contained  no  poral  pieces.  The  distal  portion  had  not  been 
preserved  and  the  writer  is  doubtful  if  some  of  the  smallest  of 
these  specimens  over  possessed  poral  pieces. 

The  ineasuremenfs  talccn  in  addition  to  connting  the  number 
of  poral  pieces,  were,  first,  the  relative  length  of  the  amhulacral 
area  (a)  (See  Fig.  1),  and  the  radius  of  the  base  (b),  and  the 
ratio  of  the  length  of  the  amhulacral  area  to  the  radius  of  the 
base;  second,  the  measurement  of  the  angle  (c),  formed  by  the 


juncture  of  the  amhulacral  area  and  the  base;  third,  the  length 
of  the  entire  specimen,  from  (d)  to  (e) ;  and  fourth,  the  breadth 
of  the  specimen  from  (f)  to  (g).  The  ratio  of  length  to  breadth 
was  obtained  by  dividing  the  length  by  the  breadth.  All  measure- 
ments were  made  with  a  millimeter  scale,  with  the  exception  of  the 
angle  measurement,  which  was  made  with  a  contact  goniometer. 

The  data  thus  obtained  have  been  arranged  by  localities.  They 
have  been  further  arranged  according  to  the  number  of  poral 
pieces.  The  orifrin.il  data,  being  somewhat  lengthy,  have  been 
shortened  by  averaging  nil  of  tlio  measurements  of  spocimens  hav- 
ing the  snme  nunilx-r  of  ]»f>ral  pieces.     Below  are  given  the  data : 
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HARRODSBURG-CLKVELAND  QUARRY. 


• 

• 

«M   C 

o  o 

Jo  o 

eS 

*4 
O 

• 

S5 

Belative  Length  of 
Ambulacral  Area.^ 

M,  »    3    ^    4 

< 

Length. 

Breadth. 

Ratio  of 
Lenu'h  to 
Breadth. 

5 

8 

.62  +  :  1.91  +  mm 

.37  + 

109° 

2.22  +  mm 

1.73 

mm 

1.28  + 

19 

4 

.92  +  :  1.86  +  mm 

.49  + 

111° 

2.52  +  mm 

2.16 

mm 

1.16  + 

11 

5 

1.06  +  :  1.84  +  mm 

.57  + 

115° 

2.74  +  mm 

2.23  + 

mm 

1.22  + 

15 

6 

1.46  f  :  2.31  +  mm 

.63  + 

114° 

3.26  +  mm 

2.75 

mm 

1.18  + 

21 

7 

1.78+  :2.42+  mm 

.73  + 

116° 

3.52  +  mm 

3.01  + 

mm 

1.16  + 

16 

8 

2.04  +  :  2.43  +  mm 

.83  + 

116° 

3  75      mm 

3.25 

mm 

1.15  + 

12 

9 

2.33  +  :  2.55  +  mm 

.91  + 

118° 

4.08  +  mm 

3.36  + 

mm 

1.21  + 

18 

10 

2.51  +  :  2.78  +  mm 

.90  + 

118° 

4.46  +  mm 

3.58  + 

mm 

1.24  + 

16 

11 

2.76  +  :  2.68  +  mm 

1.02 

117° 

4.62  +  mm 

3.78  + 

mm 

1.22  + 

15 

12 

3.00  +  :  2.76  +  mm 

1.08  + 

118° 

4  96  +  mm 

395  + 

mm 

1.23  + 

13 

13 

3  38+  :2.9l  +  mm 

1.16  + 

118° 

5.32  +  mm 

4.18  + 

mm 

1.27  + 

20 

14 

3.70      :  2  88  +  mm 

1.28  + 

118° 

5.60      mm 

4.43  + 

mm 

1.26  + 

15 

16 

3.BI  +  :  2.93  +  mm 

1.30  + 

115° 

5.71  +  mm 

4.56  + 

mm 

1.25  + 

16 

16 

4.34  +  :  3.32      mm 

1.30  + 

117^ 

6.15  +  mm 

4.84 

mm 

1.27   r 

9 

17 

4.66      :  3.17  f  mm 

1.47 

116° 

6  38  ^  mm 

5.11 

mm 

1.24  \ 

5 

18 

4.60      :  3.17      mm 

1.45  + 

119° 

6.45       nnn 

5.05 

mm 

1.27  ^ 

8 

19 

5.14       :  3.31  +  mm 

1.55  + 

116° 

6.87  -  mm 

5.34  + 

mm 

1.28  + 

10 

20 

5.60      : 3.55      mm 

1.57  + 

116° 

7.37  +  mm 

5.54  + 

mm 

1.33  f 

5 

21 

5.76  \-  :  3.36  +  mm 

1.71  + 

115° 

7.23  f  mm 

5.55 

mm 

1.39  f 

9 

22 

6.20  +  :  3.66  +  mm 

1.69  + 

116° 

8.25  \   mm 

6.11 

mm 

1.35  + 

3 

23 

6  75      :  3.66  +  mm 

1.84  -^ 

113^^ 

8.22      mm 

6.50 

mm 

1.26  + 

3 

24 

7.11       :  4.16  +  mm 

1.73  + 

119"' 

9.28      mm 

6.83 -4- 

mm 

1.35-^ 

4 

25 

7.25      :  3.81  +  mm 

1.90  + 

115° 

8.87  i-  mm 

6.41  ^ 

mm 

1.38  • 

I 

26 

8.00      :4  50      mm 

1.77  t 

120=^ 

10.50      mm 

7.'>0 

mm 

1.40 

3 

28 

8  00      :  4.00       mm 

2.00 

113=^ 

9.66  r  mm 

7.00 

mm 

1.38 

2 

29    . 

9.50      :  4.50       mm 

2.11 

113^ 

12.00       mm 

7.50 

mm 

1.60 

1 

31 

10.50      :5.00      mm 

2.10 

110° 

12.00       mm 

8.00 

mm 

1.50 

1 

3t 

11.00      :  4.50       mm 

2  44  + 

108° 

11.50       mm 

8.50 

mm 

1.35  ' 

*Tho  fir-'t  column  of  numbers  under  \h\*  hcH«linf;  represents  the  abpolu'o  lenpih  of  the 
ambuUcral  area:  the  i<ocond  column  repre.eritfi  the  absolute  length  ol  the  rndiuf)  of  the 
bine:  and  the  thir<l  column  id  the  result  obtained  by  dividing  the  figures  in  the  firtt  by 
thode  in  the  second  column. 
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BLOOMINGTON— PENTREMITE  HOLLOW. 


• 
O  9 

BE, 

BOQ 

9 

• 

k       m 
9'Z  9 

B  =.ii 

Rel 

Am 

nt've  Leng'h  of 
bulacral  Area.* 

*^  r  «*  1-  -• 

ffi  ^  es  r  ^ 

< 

Length. 

Breadth. 

o 
e  c  S 

1 

8 

2.00      : 

2.50      mm 

.80 

112" 

4  00      mm 

3  50      mm 

1.14 

1 

10 

2.50 

:  3.00      mm 

.83^ 

114«» 

4.00      mm 

4.00      mm 

1.00 

2 

11 

2.75 

'  3.00       mm 

.91  • 

117^ 

4.75      mm 

4.00      mm 

1.18  ^- 

4 

12 

3.18 

3.06  \   mm 

1.03- 

115*^ 

5.00      mm 

4.25      mm 

1.17  + 

3 

13 

3.36  + 

3.00      m  m 

1.12 

115** 

5.44  +  mm 

4.72      mm 

1.15  + 

4 

15 

4.25 

:  325      mm 

1.30  *- 

113*» 

600      mm 

5.00      mm 

1.20 

1 

16 

4.50 

:  3.50      mm 

1.28 

98*^ 

5.00      mm 

6.00      mm 

.83 

4 

17 

5.25      ' 

:3.91  1   mm 

1.34  1 

113*' 

6.81  r  mm 

5.79      mm 

117  + 

5 

18 

5.10 

:  3.35      mm 

1.52  + 

115*» 

6  93      mm 

5.80      mm 

119  + 

8 

19 

5.59  1 

:  3.65  +  mm 

1.53  + 

110° 

6.87  +  mm 

6.03  •  mm 

1.13-!- 

6 

20 

5.86      : 

3.83  +  mm 

1.53 

111° 

7.30  -f  mm 

6.30  -r  mm 

1.15-^ 

8 

21 

625 

3.84  f   mm 

1.63  + 

110° 

7/8  +  mm 

5.81  +  mm 

1.30  + 

7 

22 

6.73  + 

4.07  :   mm 

1.65  f 

112*' 

8.02  +  mm 

7.04  !   mm 

1.13  + 

10 

23 

6.92  t 

>  4  12  +  mm 

167  f 

111^ 

8.01   'mm 

6.92      mm 

1.30  + 

6 

24 

7.20  1  : 

3.91  :   mm 

1.81  f 

108* 

852  -  mm 

7.16  +  mm 

1.18  + 

4 

25 

7.12  f 

4.00      mm 

1.78 

109° 

8.25      mm 

7.00      mm 

1.17  i 

8 

26 

8.31  • 

4.56  *   mm 

182  ♦ 

109° 

9.27      mm 

7.93  4  mm 

1.16  f 

5 

27 

8.25 

5.00      mm 

1.61  • 

110° 

9.20      mm 

7.93  ^  mm 

1.15  + 

4 

28 

8.66-  . 

4.75       mm 

1.82  t 

103° 

9.87  f  mm 

8.50      mm 

1.16  » 

6 

29 

8.52  '   : 

4.75      mm 

1.79  i 

109° 

9F6  4   mm 

8.00      mm 

1.20  + 

10 

30 

9.01   • 

4  67  '   mm 

1.95  • 

io:= 

9.56  •  mm 

7.71  *  mm 

1.23  i 

7 

31 

9.61 

5.00       III  m 

1.92  * 

104"= 

10.25      mm 

9.03  -   mm 

1.13  -^ 

10 

32 

9.T0 

4.97  •    mm 

1.95  ■- 

K5° 

10.20      mm 

8.8)      mm 

1.15  \- 

8 

33 

10.50 

5.14   ■    mm 

2.01  \ 

104° 

10  85  t  mm 

8  12  -  mm 

1.33  f 

5 

31 

10  60 

5.5(>      111  m 

1.92  1 

106° 

11.50      mm 

9.80      mm 

1.17  1- 

11 

35 

11.11    r    . 

5.54       mm 

2.00  • 

104° 

11.63  ■   mm 

9.77  -   mm 

1.19  t- 

10 

36 

11.70 

'  5.45       mm 

2.14  ■ 

101° 

11.85      mm 

10.25      mm 

1.15  I 

4 

37 

12.06  1 

5.C8       mm 

2.12  • 

108° 

12.87  -   mm 

10.2  >       mm 

1.25  • 

10 

38 

12.45      . 

5.95      mm 

2.09  • 

105" 

12.1K)      mm 

10.81  •   mm 

1.19  + 

6 

39 

12.75 

5.8 J  •   mm 

2.18  ■ 

105° 

1.3.08  •  mm 

10.20  •    mm 

1.'.8  ^ 

12 

40 

12.58  •   . 

0.2'>       mill 

2.01   • 

107= 

i  3.75      111  m 

1().K7       mm 

1.26  * 

5 

41 

13.75 

»).«:$      mill 

2.07  • 

103" 

13.90      mm 

12.10       mm 

1.14  ^ 

5 

42 

14.00      ' 

♦•».7()      mm 

2  08  • 

107  "^ 

14.70      mm 

11.90      mm 

123  -^ 

4 

43 

14.00 

6.50      mm 

2.15  - 

lorjo 

14.12  •  mm 

11.75      mm 

1.20-^ 

6 

44 

15.25 

6.25      mm 

2.44 

lor 

15.16  +  mm 

11.91  i  mm 

1.28  + 

9 

45 

15  66  r  : 

6  77  -^  mm 

2.31+    1 

106° 

15.61  -f  mm 

12.50      mm 

1.24  T 

*See  precedior  footnote. 
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BLOOMINGTON— PENTREMITE  HOLLO W-Continued. 


Number  of 
Specimens. 

Number  of 
Poral 
Pieces. 

Relative  Length  of 
Ambulacral  Area.* 

Angle  Be- 
tween Am- 
bulacral 
Area  and 
Base. 

Length. 

Breadth. 

Ratio  of 
Length  to 
Breadth. 

2 

46 

16.00      : 6.50      mm 

2.46  + 

101*> 

16.00      mm 

12.00 

mm 

1.33  f 

2 

48 

16.00      : 7.00      mm 

2.28  + 

106** 

15.75      mm 

11.50 

mm 

1.36  + 

3 

49 

16.66  +  :  6.83  +  mm 

2.41  + 

103° 

17.16  +  mm 

12.50 

mm 

1.37  + 

6 

50 

17.19  +  ;  7.08  +  mm 

2.42  + 

104° 

17.22  +  mm 

13.20  + 

mm 

1.38  + 

3 

52 

17.66  -1-  :  6.66  +  mm 

2.65  + 

103° 

17.40      mm 

12.00 

mm 

1.45 

2 

56 

18.50      : 7.00      mm 

2.61  + 

98° 

17.00      mm 

13.25 

mm 

1.28  + 

1 

58 

21.00      : 7.00      mm 

3.00 

104° 

20.00      mm 

UM 

mm 

1.42  + 

1 

59 

21.00      : 8.00      mm 

2.62  + 

104° 

21.00      mm 

15.00 

mm 

1.40 

1 

63 

23.00      : 8.00      mm 

2.87  -1 

101° 

22.00      mm 

16.00 

mm 

1.86 

SPERGEN  HILL. 


1 

6 

1.60      : 

2.33 

mm 

:64  + 

112° 

3.33 

mm 

3.00 

mm 

1.11 

2 

7 

1.75      : 

2.37  + 

mm 

.73  + 

114° 

3.58 

mm 

3.12  + 

mm 

1.14  + 

1 

8 

2.00      : 

2.25 

mm 

.88  + 

115° 

3.50 

mm 

3.00 

mm 

1.16  i 

1 

9 

2.00 

2.25 

mm 

.88  - 

115° 

3.60 

mm 

3.00 

mm 

1.16  4 

1 

10 

2.50 

:2.50 

mm 

1.00 

117° 

4.33 

mm 

3.50 

mm 

1.23  4 

1 

11 

3.00 

3.00 

mm 

1.00 

118° 

5.00 

mm 

4.00 

mm 

1.25 

4 

12 

3.12  + 

2.93  + 

mm 

1.06  f 

119° 

5.16  + 

mm 

4.00 

mm 

1.29 

2 

13 

3.75 

■3.50 

mm 

1.07 

120° 

6.00 

mm 

4.75 

mm 

1J26  ^ 

6 

14 

3.90  + 

3.00 

mm 

1.30 

117° 

5.45 

mm 

4.54  1 

mm 

1.17  ^ 

4 

15 

4.31  +  . 

3.12  + 

mm 

1.38  ^ 

120° 

6.18  f 

mm 

4.81  f 

mm 

1.49  + 

7 

16 

4.52  f 

:  3.47  + 

mm 

1.31-^ 

109° 

6.05  + 

mm 

6.48  f 

mm 

1.10  ' 

10 

17 

4.94  4 

3.32  f 

mm 

1.48  + 

112° 

6.28  + 

mm 

5.38  + 

mm 

1.16  • 

6 

18 

5.23  + 

:  3.46  f 

mm 

1.61  + 

112° 

6.70  + 

mm 

5.56  * 

mm 

1.20  ^ 

5 

19 

5.40 

:3.75 

mm 

1.44 

114° 

7.28 

mm 

5.95 

mm 

1.22  4 

11 

20 

5.83  i 

•  3.81  + 

mm 

1.53  ^ 

110° 

7.07  + 

mm 

6.29  + 

mm 

1.12  i 

12 

21 

6.01  + 

:  3.64  i 

mm 

1.65- 

110° 

7.22  1- 

mm 

6.27  f 

mm 

1.15  i 

6 

22 

6.16- 

:  3.45  ^ 

mm 

1.78-^ 

112° 

7.50 

mm 

6.02  + 

mm 

in  - 

16 

Zi 

6.51 

:  3.78  - 

mm 

1.72  ' 

109° 

7.80 

mm 

6.79  4 

mm 

1.14  1 

8 

24 

6.93  t 

3.81  r 

mm 

1.81  f 

103° 

7.81  + 

mm 

6.66  + 

mm 

1.17  i 

6 

25 

7.20 

3.76 

mm 

1.92 

108° 

8.26 

mm 

7.10 

mm 

1.16  1 

1 

26 

7.00 

:4.00 

mm 

1.75 

102° 

9.00 

mm 

7.50 

mm 

1.20 

2 

27 

7.50 

:4.50 

mm 

1.66  t 

107° 

8.37  + 

mm 

7.75 

mm 

1.08- 

'^e  preceding  footnote. 
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STINESVILLE— BIQ  GREEK  QUARRY. 


Nnmber  of 
Specimens. 

Number  of 
Poral 
Pieces. 

Relative  Length  of 
Ambulacral  Area.^ 

Angle  Be- 
tween Am- 
bulacral 
Area  and 
Base. 

Length. 

Breadth. 

Ratio  of 
Length  to 
Breadth. 

1 

5 

1.25 

:  225      mm 

.55  i 

113= 

3.00 

mm 

2.25 

mm 

1.3S  ' 

1 

6 

1.50 

:  2.25      mm 

.66  f 

121° 

3.00 

mm 

2.33 

mm 

1.28  • 

4 

7 

1.68  } 

:  2.18  f   mm 

.77  f 

116° 

3.18 

mm 

2j55 

mm 

1.24  • 

6 

8 

200 

:  2.43  f  mm 

.81  < 

113° 

3.70 

mm 

3.13  f 

mm 

1.18  f 

3 

9 

2.46 

:  2.66  +  mm 

.92  f 

119' 

4.00 

mm 

3.22 

mm 

1.24  h 

4 

10 

2.47  f 

:  2.62  f  mm 

.94  f 

120° 

4.12  T 

mm 

3.31  f 

mm 

1.24  - 

2 

11 

2.50 

:  225      mm 

1.11  f 

118° 

4.00 

mm 

3.37  f 

mm 

1.18  + 

3 

12 

3.00 

2.91  +  mm 

1.03  i 

121° 

5.00 

mm 

4.00 

mm 

1.25 

2 

13 

3.16  t 

1 2.75      mm 

1.14  1 

116^ 

5.16  f 

mm 

4.20 

mm 

1.22  + 

3 

14 

3.58  f 

2.83  +  mm 

1.26  i 

114° 

5.16  • 

mm 

4.41 

mm 

1.17  + 

1 

15 

3.75      : 

2.50      mm 

1.50 

115^ 

500 

mm 

4X0 

mm 

1.25 

4 

16 

AM  f  : 

3.00      mm 

1.35  • 

118° 

5.75 

mm 

4.43  1 

mm 

1.29  {- 

3 

17 

4.75 

3.16  -  mm 

1.50 

119^ 

6.50 

mm 

5JX\  f 

mm 

1.21  + 

1 

18 

4^      . 

3.00      mm 

1.50 

116° 

5.50 

mm 

5.00 

mm 

1.10 

3 

19 

5.11 

3.72      mm 

1.37  + 

117° 

7.11 

mm 

5A3 

mm 

1.21  + 

1 

20 

5.00 

3.25      mm 

1.46  f 

113° 

6.66 

mm 

5.50 

mm 

1.21  f 

1 

21 

6.00      . 

3.50      mm 

1.70 

118° 

7.50 

mm 

6.00 

mm 

1.25 

1 

22 

6.00      : 

3.50      mm 

1.70 

117° 

7.50 

mm 

6M 

mm 

1.25 

1 

24 

7.00 

3.50      mm 

2.00 

120° 

8.00 

mm 

7.00 

mm 

1.14  + 

1 

27 

7.50 

'  3.25      mm 

2.00 

119° 

10.00 

mm 

8.00 

mm 

1.25 

1 

30 

8.U0 

3.50      mm 

2.28  1 

lU*^ 

9.50 

mm 

6.50 

mm 

1.46  + 

1 

32 

11.00      : 

6.00      mm 

1.83  \ 

113^ 

12.50 

mm 

9.50 

mm 

1.31  + 

1    \ 

2^ 

11.00 

6.00      mm 

1.83  • 

116^' 

12.00 

ram 

9.25 

mm 

1.28  t 

2 
1 
2 
1 
2 
1 
2 
5 
1 
1 
1 


BLOOMINGTON— HUNTER  VALLEY. 


6 

1.75 

1 

2.00 

8 

2.00 

9 

2.50 

10 

3.00 

11 

3.00 

12 

3.40 

13 

3  25 

14 

4.00 

15 

6.00 

16 

5.50      : 

2.28 
2.50 
2J)0 
3.00 
2.50 
2.75 
3.40 
270 
2.50 
4.00 
3.00 


mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mill 
mm 
mm 


.4i> 

.80 
.83 
l.i>0 
1.20 
1.16 
1.00 
1.20 
1.60 
1.60 
1.83 


113 

116^ 

119^ 

115" 

112' 

118= 

117=^ 

118° 

113 

116° 

117^ 


3.16 
4.00 
4.00 
4.50 
4.50 
5.00 
5-50 
5.25 
5;J3 
7.50 
6.00 


mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 


2.87  • 

mm    '■ 

1.10  + 

300 

mm 

1.33  \ 

3.25 

mm 

1.26  t 

Z^O 

mm 

1.28  f 

4.00 

mm 

1.12  i 

4.00 

m  m    ' 

1 

1.25 

4.r>o 

mm 

1.22  • 

4.16  • 

mm 

1.26  } 

4.6() 

mm 

1.14  r 

5.00 

mm 

1.50 

5.00 

mm 

1.20 

*8«e  preeeding  footnote. 
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BLOOM  I NGTON— HUNTER  VALLEY— Continned. 


• 
■21 

o 

©—  • 

2 

An 

«tire  T^nir'h  of 
ibulacral  Area.* 

1 

< 

Length. 

Breadth. 

5  . 

3 

18 

5.«6+  : 

383  + 

mm 

1.47  + 

12P 

7.66  + 

mm 

6.83  + 

mm 

1.31  + 

1 

19 

5.50      : 

400 

mm 

1.37  + 

116« 

7.00 

mm 

6.00 

mm 

1.16  + 

2 

20 

5.75      : 

.3.25 

mm 

1.77  + 

115«» 

7.00 

mm 

6.50 

mm 

1J27  + 

22 

7.50 

:4.t0 

mm 

1.87  + 

in** 

900 

mm 

6.00 

mm 

1.23  + 

23 

7.00      : 

3.».0 

mm 

2.00 

124*> 

8.00 

mm 

4.00 

mm 

2.00 

24 

7.00 

:3.50 

mm 

2.00 

1210 

S/iO 

mm 

5.60 

mm 

1.54  + 

» 

8.00 

4.00 

mm 

2.00 

120" 

9.60 

mm 

6.50 

mm 

1.46  + 

26 

8.00 

:4.00 

mm 

2.00 

112« 

8.00 

mm 

7.50 

mm 

1X)6  + 

27 

8.00 

:4.00 

mm 

2.01 

117' 

10  50 

mm 

7.50 

mm 

1.40 

33 

1050 

•5.50 

mm 

1.99  + 

ue-^ 

12.00 

mm 

800 

mm 

1.50 

31 

11.00 

■5.50 

mm 

2.00 

117° 

14.50 

mm 

8.00 

mm 

1.81  f 

35 

11.00      . 

-5.50 

mm 

2.00 

115° 

14.00 

mm 

10.00 

mm 

1.40 

40 

16.50 

8.50 

mm 

1.99  + 

111° 

16.50 

mm 

14.50 

mm 

1.13  + 

43 

1500      : 

7.00 

mm 

2.14  + 

107° 

15.50 

mm 

14.00 

mm 

1.10  + 

45 

15  00 

6.00 

mm 

2.50 

no*' 

15.00 

mm 

12.00 

mm 

1.25 

ELLETTSVILLE-MATTHEWS'  QUARRY. 


1 

13 

3.33 

:3.33 

ram 

1.00 

125° 

5.33 

mm 

4.25 

mm 

1.25  + 

1 

15 

4.33 

3  33 

mm 

130  + 

122° 

6.33 

mm 

5.33 

mm 

118  + 

1 

16 

4.66 

'3.33 

mm 

139  + 

119- 

6.50 

mm 

5.25 

mm 

1.23  + 

1 

19 

6.50 

•3.50 

mm 

1.56  + 

119° 

7.20 

mm 

5-50 

mm 

1.30  + 

1 

22 

6.00 

3.50 

mm 

1.71  + 

120° 

800 

mm 

6.33 

mm 

1.C6  + 

2 

25 

7.75 

•3.75 

mm 

2.06  + 

113° 

9.00 

mm 

7.25 

mm 

1.23  + 

2 

26 

9.08 

:4.50 

mm 

2.01  + 

115° 

10.50 

mm 

8.12  + 

mm 

1.29  + 

1 

27 

8.50 

:4.60 

mm 

1.88  + 

117° 

9.66 

mm 

7.50 

mm 

1.28  + 

2 

28 

9.75 

4.50 

mm 

2.16  + 

115° 

1075 

mm 

7.M  + 

mm 

1.44  + 

1 

29 

9.50 

4.25 

mm 

2.23  f 

115-^ 

11.00 

mm 

■  8.00 

mm 

1.37  + 

2 

31 

925 

:4.50 

mm 

2.06  + 

112^ 

10.16  + 

mm 

8.00 

mm 

127  r 

1 

32 

10.00 

:5.00 

mm 

2.00 

108° 

1100 

mm 

9.50 

mm 

1.15-^ 

2 

33 

10.75 

:5.25 

mm 

2.04  + 

107° 

12.00 

mm 

9.50 

mm 

1.26  + 

1 

37 

11.50 

5.50 

mm 

2.09  + 

101° 

11.50 

mm 

9.50 

mm 

1.21  + 

2 

41 

14.50 

•700 

mm 

2.07  -* 

108° 

14  50 

mm 

11.92 

mra 

1.21  + 

1 

*See  preceding  fuotnote. 
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In  studying  the  data  the  writer  has  pone  carefully  over  each  of 
the  series  of  measurements  and  ascertained  the  number  of  speci- 
mens having  a  given  measurement.  The  variates  were  then 
grouped  into  classes  of  convenient  size  and  variation  curves  were 
plotted.  This  was  done  in  order  to  get  an  idea  of  the  ranges  and 
modes  of  these  different  characters.  The  data  from  each  locality 
were  first  considered  in  this  way,  and  then  the  entire  group  of 
data,  that  is,  the  data  for  all  the  different  localities  were  consid- 
ered as  a  whole.  The  curves  obtained  in  this  manner  give  an  idea 
of  the  developmental  variations,  but  the  element  of  specific  varia- 
tion also  enters  to  a  certain  extent.  In  order  to  get  a  better  idea 
of  the  specific  variation  another  study  of  the  data  has  been 
made.  The  data  were  considered  by  localities  as  before,  but  in 
this  case  there  was  a  grouping  of  the  specimens  which  weio  of 
approximately  the  same  age.  The  number  of  poral  pieces  was 
taken  as  the  criterion  to  determine  the  age.  For  instance,  all 
specimens  having  from  8-12  poral  pieces  were  considered  in  one 
group  and  all  the  different  characters  for  this  group  were  studied, 
and  the  ranges  and  modes  of  these  characters  were  ascertained. 
This  study  was  continued  through  the  whole  series,  each  group 
having  a  range  of  about  4  poral  pieces.  This  grouping  was  done 
in  order  to  eliminate  the  developmental  element 

In  Plates  XLIII  and  XLIV  are  given  the  variation  curves  thus 
obtained  from  the  Ilarrodsburg  material.  The  curves  on  these 
plates  give  an  idea  of  the  general  results  of  this  study,  therefore  it 
is  not  thought  necessary  to  take  the  space  to  give  the  curves  for  the 
other  localities.  However,  the  data  which  have  been  obtained 
from  this  study  are  given  below.  First  are  given  the  results  of  the 
study  of  the  data  for  each  locality,  and  the  study  of  the  data  for 
all  localities,  showing  the  developmental  variation ;  then  the  re- 
sults of  the  study  of  the  grouped  data  from  Harrodsburg,  Pentre- 
mite  Hollow,  and  Spergen  Hill,  showing  the  specific  variation. 
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Besides  the  specimens  which  have  been  used  in  obtaining  the 
foregoing  data,  the  writer  has  examined,  as  was  stated  before, 
almost  5,000  specimens.  The  smallest  specimens  which  have  been 
obtained  were  from  the  Harrodsburg  (old  Cleveland  quarry) 
material.  The  distal  ends  of  over  a  dozen  of  these  small  specimens 
have  not  been  preserved.  Five  or  6  of  the  smallest  of  these  (see 
Fig.  2)  are  about  0.82  mm.  in  length  and  0.70  mm.  in  diameter. 
The  bodies  of  these  smallest  specimens  are  conical.     The  distal 


Fig.  2. 

Fig.  2.  A.  Side  view  of  one  of  the  smaUest  specimens  of  Pentretnttes 
conoideuSt  (a)  radials,  (b)  basals,  x  25.  B.  View  of  the  distal  portion  of  the 
same  specimen,  (a)  indention  in  the  rim  for  the  ambulacra!  area,  (h)  biv 
ginning  of  the  hydrospire,  x  25.    Indiana  University  collection. 

ends  are  circular  and  the  body  cavity  is  either  empty  or  filled  with 
calcareous  matter.  No  structure  can  be  made  out  with  the  un- 
aided eye,  but  a  microscopical  examination  shows  that  the  body 
is  composed  of  8  pieces,  5  radials  and  3  basals.  Prof.  G.  Ham- 
bach*  says  that  there  are  5  basal  pieces  in  the  young,  but  that  2 
of  the  5  sutures  become  obliterated  in  the  course  of  develop- 
ment. In  all  of  the  specimens  which  the  writer  has  examined,  she 
has  been  unable  to  find  more  than  3  basal  pieces.  In  Plate  XLVII 
(Figs.  5  and  6)  3  specimens  are  given  which  show  the  3  basal 
pieces  with  the  3  sutures  between.  The  smallest  of  the  specimens 
shown  in  this  figure  is  1.29  mm.  and  the  2  larger  ones  are  1.8S 
mm.  in  diameter.  The  basals  form  almost  two-thirds  of  the  body. 
As  seen  from  the  side  there  is  only  a  sliglit  downward  curve  in  the 
upper  margins  of  the  radials  where  the  ambulacral  areas  are  to  be 
(see  Fig.  2 A  and  Plate  XLV,  Figs.  3,  1,  5).  The  same  delicate 
striae  which  ornament  the  surface  of  the  adut  shell  can  be  seen  on 
the  surface  of  these  small  specimens.     Looking  down  on  the  distal 
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portions  of  these  specimens,  the  outer  rims  of  the  shells  appear 
almost  circular  with  a  tendency  to  be  slightly  5  cornered  (see 
Fig.  2B  and  Plate  X  LV,  Figs.  1  and  2).  On  the  inner  side  of  the 
rims  the  5  ambiilacral  areas  are  becoming  defined  by  5  indentures. 
In  the  center  of  each  of  these  indentations  there  is  a  small  concave 
structure  which  is  most  probably  the  beginning  of  the  hydrospire. 
In  all  probability  these  smallest  specimens  represent  the  earliest 
stage  in  the  development  of  Pentremites  conoideuSy  which  can  be 
preserved  in  the  fossil  state.  They  have  most  likely  just  emerged 
from  the  free-swimming  larval  stage,  grown  a  shell  and  assumed 
the  sedentary  mode  of  life.  Since  the  Pentremites  and  the  whole 
group  of  Blastoids  are  extinct  this  is  as  far  back  as  we  can  go 
in  tracing  their  development.  However,  we  may  speculate  to 
some  extent  on  their  earlier  development  by  a  study  of  the  em- 
bryology of  the  larger  group  to  which  they  belong,  namely,  the 
Echinoderms.  Korschelt  and  Hieder  give  an  excellent  presenta- 
tion of  this  subject*  Of  the  living  Echinoderms  the  crinoids 
probably  most  nearly  resemble  the  Pentremites,  for  many  of  them 

were  sedentary  after  the  free-swimming  stage  was  passed.  In  the 
crinoids  {Antedon)  the  earliest  skeletal  pieces  begin  to  form  while 
the  larva  is  still  in  its  free-swimming  stage.  In  the  later  free- 
swimming  stage  the  tentacles  project  into  a  vestibule.  The  mouth 
also  opens  into  this  vestibule,  "the  roof  of  which  is  stretched  out 
between  the  upper  margins  of  the  oralia.  This  roof  is  at  first 
thick,  but  gradually  becoming  thinner  finally  disappears  entirely. 
*  *  *  After  the  disappearance  of  the  roof  of  the  vestibule, 
the  tentacles  *  *  *  project  free  to  the  exterior.  The  under- 
part  of  the  larva  has  elongated  into  the  stalk,  and  it  now  rests  with 
its  terminal  plate  on  some  support.  The  fundaments  of  the  arms 
bud  forth  on  the  upper  part  of  the  cup  as  five  projections,"  etc. 

The  writer  is  of  the  opinion  that  these  smallest  Pentremites  are 
at  about  the  same  stage  in  their  development  as  has  just  been 
described  for  the  crinoids.  The  arms  of  the  crinoid  are  in  part 
homologous  to  the  ambulacral  areas  of  the  Pentremite.  It  is  very 
probable  that  there  was  some  such  roof  stretched  l)etween  the  up]Xir 
margins  of  the  radials  in  the  young  Pentremite  as  has  just  been 
described  as  being  stretched  out  between  the  upper  margins  of  the 

*  Korschelt  and  Heider,  Textbook  of  the  Embryology  of  Invertvbnites,  Part  I,  pp. 
802-461. 
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ornlin  in  tbe  crinoid.  If  this  la  tlie  case  it  would  not  be  possible 
to  find  a  Pentreinite  at  tliis  stage  of  development  with  the  distal 
portion  intnet.  The  roof  has  probably  jnst  disappeared  and  the 
anibiilncrnl  Rrens  are  jnst  beginning  to  be  defined.  The  next  step 
in  the  development  is  the  fonnation  of  the  ambulacral  area,  with 
its  lancet  piece,  poral  pieces,  hydrospires,  etc  As  the  poral  pieces 
increase  in  number  tlie  ambulacral  area  grows  down.  The  alight 
downward  curve  which  is  perceptible  only  with  the  aid  of  a  micro- 
scope in  tliesc  youngest  speeimens,  gradually  increases,  until  in 
the  ndntt  stage  there  is  an  incision  or  sinns  ahnoat  the  entire  length 
of  tlie  railiaK  Tlie  poral  pieces  always  grow  at  the  tip  or  lower 
end  of  the  anibnlacnl  area.  At  the  lower  or  growing  end  of  this 
area  the  arrnngemont  of  the  poral  pieces  is  oblique  and  rather 
loose.  Toward  the  fop  or  older  end  of  the  arabulaeral  area  the 
pornl  pieces  are  more  crowded  and  have  a  horizontal  arrangement. 
Aa  the  specimen  groivs  the  radials  elongate,  but  the  basals,  which 
formed  the  greater  part  of  the  body  in  the  youngest  specimens, 
do  not  grow  as  rapidly,  and  in  the  adult  they  can  not  be  seen  in  a 
side  view.  ^Nnicn  the  specimen  has  about  7  or  8  poral  pieces  the 
deltoids  begin  to  show  externally.  These  gradually  increase  in 
size  ns  tlie  spectiiion  grows  older. 

With  all  these  chnngcs  in  structure,  there  must  necessarily  come 
chancres  in  form,  Tlie  young  have  relatively  long,  tapering  bases 
and  short  ambulacral  areas,  while  the  old  have  relatively  short, 
flat,  or  almost  concave  bases  and  long  ambulacral  areas;  in  other 
words,  the  relative  length  of  the  ambulacral  area  increases  as  the 


Fig.  3.  A.  B.  and  C.  Large,  medium,  and  smnH  Bpeclmens  showing 
tbe  position  or  the  angle  between  tlie  nnilinl.ieriil  aren  aud  tlie  base. 
X  2.    C,  enlarged  outline  of  C.  Indiana  Uulvcrsii^  collection. 


FAUNA   OF   TUE   SALEM   I.IMESTOXE.  1235 

specimen  p^ows  older.  The  angle  between  the  nmbnlacral  area 
and  the  h.ise  is,  in  pfencrnl,  smaller  in  the  youngest  and  in  the 
olde^'t  stages  and  greater  in  the  nie<linin  stages  of  growth.  In  the 
young,  however,  the  angle  is  near  the  dii^tal  end  of  the  body  (see 
Fig.  3),  in  the  old  it  is  at  the  proximal  end,  while  in  the  medinm 
gpeeimens  it  is  near  the  middle.  As  the  specimens  grow  older 
they  also  increase  in  length  and  breadth. 

In  a  general  survey  of  a  series  of  specimens  which  show  all  these 
deveh>]nnental  changes  (sec  Plate  XLVI),  another  thing  is  quite 
noticeable,  namely,  tlic  change  from  the  angular  to  the  curved  con- 
tonr  of  the  whole  body.  As  the  ambulacral  areas  grow  in  length, 
and  the  basal  pieces  do  not  keep  pace  with  them,  there  must  neces- 
sarily be  a  curving  of  these  areas.  In  the  oldest  or  most  gerontic 
specimens  there  is  also  a  tendency  for  the  base  to  curve  downward 
at  the  end  of  each  ambulacral  area. 

Another  interesting  point  has  been  the  comparison  of  the  young 
of  P.  conoidevs  with  Codaslcr  sp,  from  the  Hamilton  formation 
at  Thedford,  Ontario.  The  shape  of  the  young  Pentromite  is  al- 
most identical  with  the  shape  of  the  Codaster  (see  Plate  XLVII, 
Fig.  1.)  Each  have  the  long,  tapering  base  and  the  short  ambulacral 
area.  The  arrangement  of  the  poral  pieces  is  also  quite  similar. 
The  young  Pentremites  have  a  loose  and  oblique  arrangement  of 
the  poral  pieces,  as  have  also  the  Codasters.  This  similarity  be- 
tween the  two  would  seem  to  indicate  a  rather  close  relationship 
and  gives  at  least  a  hint  as  to  the  possible  ancestry  of  Pentremites. 
Codaster  may  be  the  ancestor  of  Pentremites,  or  Codaster  and 

Pentremites  mav  have  descended  from  a  common  ancestor. 

I' 

In  examining  the  4,400  specimens  from  Mr.  G.  K.  Greene's  col- 
lection, the  writer  has  discovered  5  small  plates  or  septa  in  the  oral 
opening  of  Pcnlremites  conoideus.  Three  specimens  show  this 
structure  in  an  excellent  state  of  preservation;  a  dozen  or  more 
contain  all  these  plates  intact,  but  the  preservation  is  not  so  good; 
while  a  great  many  others  show  fragments  of  them.  Altogether 
there  was  found  about  130  specimens  which  show  all  or  a  part 
of  this  structure.  The  outer  end  of  each  plate  or  septum  is 
attached,  in  every  instance,  to  the  distal  end  of  a  lancet  piece, 
that  is,  to  the  center  of  the  distal  end  of  an  ambulacral  area. 
Each  of  these  5  plates  projects  inward  toward  the  center  of  the 
mouth  opening  where  they  unite.     This  was  the  case  with  the 
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structure  in  the  3  best  preserved  specimens.  In  some  of  the  others, 
2  of  the  plates  seemed  to  unite  before  reaching  the  center  of  the 
mouth  opening.  This,  however,  may  be  due  to  the  state  of  preser- 
vation of  the  structure.  The  oral  opening  is  thus  divided  by  these 
plates  or  septa  into  5  small  triangular  openings.  These  plates 
appear  to  be  rather  thin  and  flat,  and  are  arranged  so  that  they 
stand  with  the  thin  edge  up.  In  a  great  many,  perhaps  in  most 
cases,  this  structure  is  set  well  down  in  the  oral  opening;  in 
other  cases  it  is  nearer  the  top  of  the  opening.  The  place  of  at- 
tachment of  the  outer  ends  of  these  plates,  and  their  general  ar- 
rangement, are,  however,  most  constant  characters.  In  every 
specimen  which  was  found  to  contain  all  or  a  part  of  these  plates 
intact,  the  attachment  was  as  described  above. 

It  is  difficult  to  say  just  what  the  function  of  these  plates  v^as, 
but  some  suggestions  might  be  offered.  It  is  possible  that  they 
acted  as  a  sort  of  strainer  which  prevented  particles  of  food  of 
too  large  size  from  entering  through  the  mouth  opening.  It  is 
also  possible  that  they  served  as  places  of  attachment  for  muscles 
which  controlled  the  tentacles  or  perhaps  some  jaw-like  structure. 
Or,  again,  it  is  possible  that  they  had  a  sort  of  hinge  movement  of 
their  own  which  enabled  them  to  open  and  close  these  5  small 
openings. 

In  regard  to  the  genital  openings,  it  is  the  writer's  opinion  that 
there  was  also  some  kind  of  a  structure  in  them,  but  no  specimen 
has  been  found  in  which  this  structure  is  well  enough  preserved  to 
ascertain  just  what  it  was. 

The  regularity  of  the  place  of  attachment  of  the  plates  in  the 
oral  opening  seems  to  preclude  any  doubt  of  the  genuineness  of 
this  structure.  Prof.  G.  Ilambach*  denies  in  a  very  decisive  man- 
ner the  existence  of  any  plates  in  the  mouth  or  genital  openings. 
One  of  his  arguments  against  the  existence  of  these  plates  is  the 
difference  in  the  descriptions  and  illustrations  of  the  different 
authors.  This  difference  is  probably  due,  for  the  most  part,  to  the 
difference  in  the  proser\^ation  of  the  structures  in  their  respective 
specimens.  This  structure,  being  a  very  delicate  one,  is  seldom 
preserved  in  good  condition,  and  these  authors  probably  based 
their  descriptions  upon  only  1  or  2  specimens;  at  least  this  was 

•Ibid.,  pp.  1&-16. 
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the  case  with  Shumard.  Then,  again,  some  of  this  difference  in 
descriptions  may  be  due  to  the  individuality  of  the  author.  As  to 
Prof.  Hambach's  idea,  that  the  plates  are  only  little  scales  or  par- 
ticles of  broken  pinnulac  which  have  dropped  into  the  summit 
openings,  it  is  hardly  possible  that  they  would  always  drop  into 
the  openings  in  such  a  systematic  manner  as  has  been  described 
above.  And,  again.  Prof.  Hambach  says,  "It  stands  to  reason,  and 
is  only  Ic^cal  to  suppose,  that  if  nature  provided  an  opening  it 
should  remain  open,"  etc,  but  he  seems  to  lose  sight  of  this  logic, 
when,  in  the  same  paragraph  he  speaks  of  ^^Olivanites  and  others 
where  the  center  of  the  summit  is  closed." 

It  will  be  understoo<],  of  course,  from  the  description  given 
above,  that  the  present  writer  does  not  maintain  that  the  oral 
opening  was  entirely  closed,  as  was  described  and  figured  by  Shu- 
mard*, but  it  is  certainly  a  fact  that  there  were  5  plates  or  septa 
in  this  opening  which  divide  it  into  5  smaller  openings. 

DWAUFING  OF  TllK  FAUNA  OF  THE   SALEM  LIMESTONE. 

The  studies  of  the  development  and  variation  of  Pentremites 
conoidens  have  led  incidentally  to  a  consideration  of  another 
point,  namely,  the  dwarfing  of  the  fauna  of  the  Salem  Limestone. 
The  fossils  from  the  old  Cleveland  quarry  near  Harrodsburg, 
from  which  place  276  specimens  of  my  series  come,  are  dwarfe<l 
fonns  quite  typical  of  this  formation.  The  fossils  from  Pentre- 
mite  Hollow,  near  lUoomincrton  (upper  part  of  the  Harrodsburg 
limestone)  are  normally  developed.  Two  hundred  and  forty 
specimens  of  the  above  series  come  fr«>m  this  latter  locality.  A 
comparison  of  the  .specimens  from  these  2  localities  is  interesting. 

The  data  given  above  in  the  variation  study  shows  that  there  are 
71  specimens  from  Harrndslnirg  which  are  smaller  and  which 
have  a  smaller  nuinber  of  poral  pieces  than  any  s]:)ecimen  from 
Pentremito  Hollow,  inul  that  there  are  10:>  s]->eeimens  from  Pen- 
tremitc  Hollow  wliicli  are  larirer  and  which  have  a  irreater  number 
of  poral  ])ie<'es  than  aiiv  speeimen  from  Harrodsburir.  liut  there 
are  specimens  from  both  localities  liaviiiir  the  same  numlx^r  of 
poral  pieces.  The  number  of  ]^oral  pie<*es  in  these  specimens 
ranges  from  8  to  o4.     The  meKsnroment^j  of  speeimen*?  having  the 

•Trans.  Acad.  Sd.  of  St.  Louis.  Vol.  I.  pp.  243-244.  IMnte  Ix,  Flp.  4. 
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same  number  of  poral  pieces  are  averaged.  Tins  is  done  for  speci- 
mens from  both  localities.  The  data  thus  obtained  have  been 
tabulated  as  follows : 

HXRROOSBURO  AND  PENTRRMITE  HOLLOW  SPKCIMRN^  COMP  \RKD. 
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mm 
mm 
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mm 
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mm 
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mm 

mm 
mm 
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mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 


3.25 
3.50 

.3.58  + 
4.00 

3.78  + 
4.00 

395  + 
4.25 

4.18  + 

4  72 

456  + 
5.00 

4.R4 
600 

5.11 
5.79 

5.a'> 
5.80 

5..34  ^ 
6  03  + 

5.54  + 
6.30  + 

5  55 
5.81  -^ 

611 
7.04   f 

6.'^0 

6  92 

6.8"^  + 
7.16  + 

6.41  + 
7.00 

7.50 
7.93  - 

700 
8.50 

7  50 
800 

800 
9.0  J  4 

8.50 
9.80 


mm 
mm 

mm 
mm 

mm 
IP  in 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

ram 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

mm 
mm 

ram 
mm 

mm 
mm 

ram 
mm 


.15+ 
.14 

.24  + 
.00 

.22+ 
.18  + 

.23+ 
.17+ 

27+ 
.15+ 

.25  f 
.'20 

.27+ 
.83 

.24  f 

.17  + 

.27^ 
.19  f- 

28  f 
.13  1- 

.33  f 
.15  f 

.30+- 

.35  + 
.13  + 

26  f- 
.30  f 

.35  f- 
.18  + 

.:^8f 
.17+ 

.40 
.16  + 

..38 
.16f 

60 
.20+ 

..50 
.13+ 

.17+ 


^he  ratio  of  the  namhers  in  the  first  two  oolamns  is  given  in  the  third  column. 
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A  study  of  the  data  shows  that  there  are  21  sets  of  comparisons. 

In  the  comparison  of  the  absohite  length  of  the  anibulacral  area 
it  was  found  that  in  13  out  of  the  21  comparisons  the  absohite 
length  of  the  ambulacral  area  in  the  Ilarrodsburg  spocimens  was 
less  than  in  the  Pcntremite  Hollow  specimens.  The  average 
length  of  the  ambulacral  area  in  the  Ilarrodsburg  specimens  which 
were  compared  was  6. 80+,  and  in  the  Pentremite  Hollow  speci- 
mens it  was  5.91+. 

The  absolute  length  of  the  base  was  found  to  be  less  in  the  Har- 
rodsburg  specimens  in  19  of  these  comparisons,  and  in  1  com- 
parison it  was  the  same  in  specimens  from  both  localities.  The 
average  for  all  comparisons  was,  Harrodsburg  3.57+,  Pentremite 
Hollow  3.83+. 

The  relative  length  of  the  ambulncral  area  was  found  to  be 
greater  in  the  Harrodsburg  specimens  than  in  those  from  Pentre- 
mite Hollow  in  17  of  these  comparisons.  In  1  comparison  it  was 
the  same  for  specimens  from  both  localities.  The  average  for  all 
comparisons  was,  Harrodsburg  1.G2+,  Pentremite  Hollow  1.54+. 

The  angle  between  the  ambulacral  area  and  the  radius  of  the 
base  was  greater  in  Harrodsburg  specimens  than  in  specimens 
from  Pentremite  Hollow  in  20  of  these  comparisons.  In  one  com- 
parison this  angle  was  the  same  for  specimens  from  both  localities. 
The  average  for  all  comparisons  was  Harrodsburg  115**,  Pentre- 
mite Hollow  110°. 

The  length  was  greater  in  the  Harrodsburg  specimens  than  in 
those  from  Pentremite  Hollow  in  10  comparisons.  In  2  com- 
parisons it  was  the  same  for  specimens  from  both  localities.  The 
average  for  all  comparisons  was  Ilarrodsburg  7.59+,  Pentremite 
Hollow  7.28+. 

The  breadth  was  less  in  the  Harrodsburg  specimens  than  in 
those  from  Pentremite  Hollow  in  all  comparisons.  The  average 
for  all  comparisons  Avas  Ilarrodsburg  5.67+,  Pentremite  Hollow 
6.40+. 

The  ratio  of  length  to  breadth  was  greater  in  Harrodsburg 
specimens  than  in  those  from  Pentremite  Hollow  in  20  of  tliese 
comparisons.  In  one  comparison  it  was  greater  in  Pentremite  Hol- 
low specimens.  The  average  for  all  comparisons  was  Harrodsburg 
1.33+,  Pentremite  Hollow  1.15+. 
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The  conclusions  which  the  writer  reaches  from  the  data  are, 
first,  that  the  Harrodsburg  specimens  did  not  live  to  be  as  old  as 
the  Pentreraite  Hollow  specimens ;  second,  that  there  was  more  of 
a  tendency  to  crowd  the  poral  pieces  into  less  space  in  Harrods- 
burg specimens  than  in  Pentremite  HoUow  specimens;  third, 
relatively  longer  ambulacral  areas  in  Harrodsburg  specimens 
means  relatively  more  poral  pieces  in  Harrodsburg  than  in  Pentre- 
mite Hollow  specimens;  fourth,  greater  angle,  greater  average 
length  and  less  breadth  in  Harrodsburg  than  in  Pentremite  Hollow 
specimens  shows  that  the  Harrodsburg  specimens  were  less  robust 
than  those  from  Pentremite  Hollow. 

In  order  to  learn  something  as  to  the  possible  cause  of  this 
dwarfing  the  writer  has  reviewed  Semper's  "Animal  Life,"  Daven- 
port's "Experimental  Morphology,"  and  an  article  "On  the  Corre- 
lation Between  Growth  and  Food  Supply  in  Starfish,"  by  A.  D. 
Mead  [Amer.  Nat.  1900,  pp.  17-23].  Below  is  given  a  brief 
resume  of  the  conclusions  of  these  authors. 

Mead  considered  only  the  food  supply  as  a  cause  of  dwarfing. 
He  concluded  that  insufiicient  food  alone  would  cause  dwarfing 
in  the  starfish. 

Semper  also  mentions  insufficient  food  as  a  cause  of  dwarfing. 
Quality  of  food  is  also  considered,  but  he  concluded  that  the 
organs  of  digestion  were  affected  more  by  this  than  the  whole 
size  of  the  animal.  Too  low  or  too  variable  temperature  is  also 
a  cause  of  dwarfing,  but  the  variable  temperature  is  more  detri- 
mental to  growth  than  a  constant  low  temperature.  Variation  in 
the  amount  of  salt  in  the  water  will  sometimes  hinder  the  growth 
of  animals. 

Davenport  agrees  with  Semper  that  animals  in  a  small  body  of 
water  are  smaller  than  animals  in  a  large  body  of  water.  Daven- 
port also  concluded  that  increasing  the  number  of  individuals  in 
a  vessel  has  the  same  effect  as  diminishing  the  volume  of  water. 
In  considering  the  effect  of  the  density  of  a  solution,  Davenport 
concluded  that  to  increase  this  density  beyond  the  normal  would 
cause  the  rate  of  growth  of  animals  living  in  it  to  be  diminished. 
He  also  concluded  that  diminished  oxygen  retards  growth. 

Another  point  which  was  discussed  by  Semper  is  an  explanation 
regarding  the  rich  variety  of  the  fauna  in  the  Mediterranean  and 
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the  Eed  Seas.  His  explanation  for  this  richness  of  forms  is  not 
the  greater  saltness,  as  is  claimed  by  some,  but  that  the  super- 
ficial currents  carry  swimming  creatures  and  the  larvse  of  non- 
migratory  animals  into  these  seas  through  the  narrow  straits 
and  that  many  more  creatures  are  brought  in  than  are  carried 
out. 

Let  us  now  consider  the  possible  cause  of  the  dwarfing  of  the 
fauna  of  the  Salem  Limestone.  We  know  from  the  foregoing 
study  that  the  conditions  in  the  sea  in  which  the  Harrodsburg 
specimens  lived  must  not  have  been  favorable  to  longevity  or  to 
robust  growth.  It  is  difficult  to  say  just  what  these  unfavorable 
conditions  were,  but,  in  the  light  of  the  foregoing  statements  let 
us  see  what  conclusions  we  can  draw  in  regard  to  them.  We 
know  that  the  sea  must  have  been  teeming  with  life,  for  the  Salem 
limestone  is  very  rich  in  fossils.  We  might  explain  this  richness 
of  the  fauna  in  the  same  way  as  Semper  explains  the  rich  variety 
of  forms  in  the  Mediterranean  and  Red  Seas,  namely,  because 
the  currents  carried  more  creatures  in  than  were  carried  out 
There  may  have  been  coral-reefs  not  very  far  out  from  the  shore- 
line which  partially  enclosed  that  portion  of  the  sea  in  which  the 
Salem  limestone  was  laid  down.  Judging  from  the  cross-bedding 
which  quite  frequently  occurs  in  this  limestone  it  is  very  probable 
that  there  were  currents  and  that  the  sea  was  shallow.  Tt  is  also 
probable  that  the  shore  was  low  and  perhaps  almost  swampy,  be- 
cause the  limestone  is  free  from  sediment  which  would  have  been 
carried  into  the  sea  had  the  adjacent  land  been  high.  The  con- 
ditions along  this  ancient  shore-line  must  have  been  similar  to 
those  which  now  exist  along  the  southern  Florida  coast,  and  as  far 
as  the  clearness  and  depth  of  the  water  was  concerned  it  must  have 
been  favorable  t^>  the  growth  of  coral  reefs.  If  there  were  currents, 
there  must  also  have  been  a  sufficient  food  supply.  Tt  is  quite 
probable,  therefore,  that  tlu^  coral  reefs  existed.  The  Salem  lime- 
stone was  probably  laid  down  in  a  lagoon  or  partially  enclosed  sea, 
and  the  dwarfing  of  the  faima  was  perhaps  due,  in  part,  to  the 
smallness  of  the  l>ody  of  water  and  to  an  overcrowding.  Accord- 
ing to  Semper  and  Davenport  this  in  itself  would  cause  dwarfing. 
There  is  another  ])oint,  however,  which  has  been  brought  out  by 
the  above  comparison  of  the  dwarfed  and  normal  forms,  which 
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might  give  us  a  hint  as  to  another  cause,  namely,  the  sh'ght  tend- 
ency for  the  Harrodsburg  specimens  to  have  relatively  longer, 
ambulacral  areas  and  hence  relatively  more  poral  pieces  than  the 
Pentreraite  Hollow  specimens.  Since  the  poral  pieces  are  con- 
nected with  the  hydrospires,  which  are  regarded  as  the  respiratory 
organs  of  Pentremites,  their  increased  number  would  indicate  an 
effort  of  the  animal  to  adapt  itself  to  a  depletion  of  oxygen  in  this 
ancient  sea. 


ECHINODERMA* 


By  J.  W.  Beede. 


BATOCRINUS  ICOSIDACTYLUS  Casseday. 
Plate  XII,  tigs.  6-6b. 

Batocrinvs  icosidactylus  Casseday,  Zeitsclirift  d.  Deutsch.  GeoL 
Gesellsch.,  VI,  p.  238,  pi.  II,  ff.  1,  la-c,  1854. 

Wacbsmiith  and  Springer's  description :  "CaljTC  nearly  as  wide 
as  high.  Dorsal  cup  rarely  more  than  half  the  height  of  the 
ventral  disk,  low  saucer-shaped,  with  a  protuberant  base;  plates 
heavy,  slightly  convex,  their  surface  smooth  or  obscurely  granular. 

"Basal  cup  projecting  conspicuously  beyond  the  level  of  sur- 
rounding plates,  almost  circular  in  outline ;  the  median  part  deeply 
depressed  for  tlie  reception  of  the  column ;  central  perforation  sub- 
pentangular.  Radials  short,  partly  hidden  from  view  by  the  over- 
hanging rim  of  the  basals.  First  costals  quadrangular,  three  times 
as  wide  as  long,  narrower  than  the  second.  Distichals  two,  a  little 
larger  than  the  costals.  Palmers  tliree,  increasing  in  width  up- 
ward and  placed  in  longitudinal  series,  which  are  separated  by  well 
defined  grooves.  Arm  openings  facing  laterally,  forming  a  con- 
tinuous row  around  the  calyx.  Arms  four  to  each  ray ;  their  struc- 
ture not  kno^^Ti.  luterbrachials  three  (rarely  four)  to  the  inter- 
radius  ;  the  first  mucli  larger  than  the  other  two.  The  anal  plate, 
which  resembles  the  radials,  is  followed  by  three  plates,  and  these 
by  one  or  two.  Interl)racliial3  not  connected  with  the  plates  of  the 
tegmen,  the  higher  brachials  being  in  lateral  contact.  Ventral  disk 
conical,  passing  gradually  into  a  strong,  almost  central  tube.  The 
larger  plates,  as  a  rule,  are  extended  into  thorn-like  projections, 
and  are  surrounded  by  smaller,  slightly  convex  pieces.  Orals 
quite  exccntric,  four  of  tliein  si)inous,  the  posterior  one  merely  con- 
vex. The  radial  (l(Hiie  plates,  which  are  represented  by  plates  of  a 
first,  second  and  third  ru'dor,  are  also  spinlfcrous.  Anal  tube  long, 
heavy,  and  composed  of  convex  pieces,  among  which  larger  thorn- 
like  plates  are  scattered  at  intervals.     Column  round." 

Localities:     Lanesviile,  Pa^Titers  Hill,  Spergen  Hill. 

(1243) 
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BATOCBINUS  IRREGULARIS  Casseday. 
Plate  XII,  fiffs.  1-la. 

Batocrinus   irregidaris    Casseday,    Zeitschr.    d.    Deutsch.    Greol. 
Gesellsch.,  Vi,  p.  240,  pi.  II,  ff.  2a-c,  1854. 

"Eesembling  the  preceding  species,  but  readily  distinguished 
by  its  smaller  size,  more  elongate  form,  much  greater  depth  of  the 
dorsal  cup,  by  having  a  less  number  of  arms,  and  the  absence  of 
spiniferous  plates  in  the  tegmen.  Surface  of  plates  smooth  or 
slightly  wrinkled,  the  radial  ones  transversely  ridged ;  suture  lines 
distinct 

"Basal  cup  projecting,  circular  in  outline,  deeply  excavated 
for  the  attachment  of  the  column.  Radials  short,  considerably 
wider  than  the  costals.  Costals  small,  quadrangular,  twice  as 
wide  as  long ;  succeeded  in  four  of  the  rays  by  2x2  distichals,  which 
resemble  the  costals  in  form  and  size,  and  support  2x2x2  fixed 
palmers.  In  the  anterior  ray  there  are  two  rows  of  three  suc- 
cessive distichals  followed  by  the  free  arms.  Arms  eighteen,  the 
ambulachral  openings  directed  horizontally.  Interambulachral 
plates  three ;  the  first  larger,  supj^orting  two  plates  in  the  second 
range.  The  anal  piece  is  succeeded  by  three  plates,  and  one  above. 
Tegmen  high-conical,  higher  than  the  dorsal  cup ;  composed  of  com- 
paratively few,  large,  tumid  plates.  Anal  tube  stout,  almost  cen- 
tral ;  constructed  of  strongly  nodose  pieces.  Arms  and  column  nn- 
kno\\Ti." 

Localities. — Lanesville,  Paynters  Hill,  Spergen  Hill. 

BATOCRINUS  MAGNIROSTRIS  Rowley. 

Plate  XV,  figs.  1-3. 

Batocrinvs  mngnirostris  Rowley,  Cont.  Ind.  Pal.,  I,  pt.  XVII, 
p.  170,  pi.  LI,  if.  1-3,  1904. 

"In  this  species  the  ventral  disk  is  deeper  than  the  dorsal  cup 
and  the  base  of  the  ventral  tube  is  very  strong.  The  calyx  rapidly 
expands  from  the  basal  plates  and  forms  a  low  cone.  The  three 
basal  plates  form  a  distinct  rim.  The  columnar  canal  is  round. 
The  ornamentation  of  the  plates  of  the  dorsal  cup  consists  of  fine, 
radial  lines  and  low  radiating  ridges.  The  final  radial  is  broader 
than  long  and  has  a  slight  cross  ridge.    The  second  radial  is  quad- 
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rangukr,  broader  than  long,  and  has  a  low  cross  ridge.  The  third 
radial  is  pentagonal,  broader  than  long,  and  has  a  cross  ridge  as 
in  the  first  and  second  plates.  There  is  another  bifurcation  above 
the  third  primary  radial.  A  slender  thread-like  line  traverses  the 
radial  series  from  the  base  to  the  arms.  The  first  interradial  plate 
sends  off  indistinct  radiating  ridges  from  the  center.  Above  this 
latter  plate  are  one  or  two  smaller  plates.  There  are  eighteen  arm 
bases,  four  to  the  ray,  except  the  one  opposite  to  the  anal  area, 
which  has  but  two.  To  each  group  there  are  always  two  large  res- 
piratory pores,  or  ten  in  all.  The  plates  of  the  ventral  disk  are 
strongly  nodose  and  the  nodes  are  sharp.  The  ornamentation  of 
the  dorsal  cup  reminds  one  of  delicate  ripples.  The  proboscis 
(ventral  tube)  is  stout,  long  and  nodose.  The  plates  are  rather 
thick."     (Eowley.) 

Locality :    Lanesville. 

I  have  seen  no  authentic  examples  of  this  species. 

BATOGRINUS  SALEMENSIS  MiUer  and  Gurley. 

Plate  XII,  figs.  2-2b. 

Batbcriruus  salemeiisis  Miller  and  Gurley,  Bull.  No.  9,  HI.  State 
Mus.  Nat.  Hist.,  p.  8,  pi.  I,  ff.  10-12,  1896. 

"Species  small,  vault  and  calyx  subequal,  depressed,  biturbinate. 
Calyx  saucer-shaped,  between  one  and  tliree  times  as  wide  as  high. 
Plates  convex,  radial  series  somewhat  angular.  Ambulachral 
openings  directed  horizontally. 

"Basal  plates  form  an  hexagonal  disc  one-half  wider  than  the 
diameter  of  the  column  and  having  a  height  equal  to  about  one- 
fourth  the  diameter  of  the  column.  The  depression  for  the  at- 
tachment of  the  column  is  hemispherical.  The  first  primary  ra- 
dials  are  between  two  and  three  times  as  wide  as  long,  three  hex- 
agonal, two  heptagonal.  Second  primary  radials  (luadrungular, 
short,  from  three  to  five  times  as  wide  as  long.  Third  primary 
radials  only  a  litttle  larger  than  the  second,  from  three  to  four 
times  as  wide  as  long,  pentagonal,  axillary,  and,  in  four  of  the 
rays,  bear  upon  each  upper  sloping  side  two  secondary  radials,  the 
last  ones  of  which  are  axillary,  and  bear  upon  the  upper  sloping 
side  two  tertiary,  wliicli  gives  to  each  of  these  rays 
four  arms.     In  the  ray  opposite  the  azygous  area,  the  third  pri- 


1246  BEPOBT   OF   STATE   GEOLOGIST. 

mary  radinl  bcnrs  ii])on  each  upper  sloping  side  three  secondary 
radials,  wiiich  gives  to  it  two  arms.  There  are,  therefore,  eighteen 
arms  in  this  species^  and  eighteen  ambuluchral  openings  to  the 
vault 

"In  each  of  two  of  the  interradial  areas  there  are  three  plates, 
one  large  followed  by  two  small  plates.  In  each  of  the  other  two 
areas  there  are  only  two  plates,  one  large  plate  followed  by  one 
plate  in  the  second  range.  In  the  azTgous  area  there  are  six 
plates.  The  first  one  is  in  line  with  the  first  primary  radials  and 
nearly  as  large,  it  is  followed  in  the  second  range  by  three  plates, 
above  which  there  are  two  plates.  One  is  above  the  middle  plate 
and  one  is  to  tlie  right  of  it. 

"The  vault  is  moderately  convex,  covered  with  polygonal 
spinous  plates,  and  bears  a  subcentral  proboscis.  No  ovarian 
pores  have  been  discovered. 

"This  species  is  distinguished  among  the  eighteen  armed  species, 
by  its  general  form,  surface  ornamentation,  two  secondary  radials, 
and  by  the  interradial  azygous  areas. 

"It  was  found  in  the  Warsaw  group,  at  Salem,  Indiana,  and  is 
now  in  the  collection  of  Charles  L.  Faber." 

BATOCRIXUS  SACCULUS  MiUer  and  Gurley. 

riate  XII,  flga.  7-7b. 

Batocrinus  sacculus  Miller  and  Giirloy,  Bull.  5,  111.  State  Mus. 
Kat.  Hist.,  p.  52,  pi.  V,  if.  7-9,  1894. 

"Body  of  mediimi  size.  Cah'x  somewhat  saucer-shaped,  three 
times  as  wide  as  high;  arms  directed  horizontally;  plates  convex, 
sutures  distinct;  surface  granular.  Our  specimen  is  a  little  de- 
pressed below,  so  as  to  produce  an  unnatural  concavity  around  the 
column,  and,  therefore,  does  not  show  the  full  height  of  the  calyx ; 
it  appears  to  be  four  times  as  wide  as  high,  but  remove  the  depres- 
sion and  it  will  not  be  more  than  three  times  as  wide  as  high.  The 
column  is  round,  and  plates  rather  thick  and  beveled  toward  the 
sutures  so  as  to  make  them  sharply  angular  in  the  middle. 

"Basals  small,  low,  and  extendiuc:  onlv  a  little  bovond  the 
column.  The  first  radials  small,  one-half  wider  than  high.  Sec- 
ond radials  two-thirds  as  lar^e  as  the  first,  quadrangular  and  oiJy  a 
little  wider  than  long.     Third  radials  very  little  larger  than  the 
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second,  four  pentagonal,  tlie  one  opposite  the  azygons  area  liep- 
tagonal,  axillary  and  bear  upon  each  nppcr  sloping  side  a  tertiary 
radial.  In  the  ray  0])posite  the  azygoiia  area  the  second  secondary 
radials  are  rather  large  and  bear  the  free  arms.  This  gives  to 
the  species  eighteen  amis.  The  anus  are  small  and  directed  hori- 
zontallv. 

'*There  are  three  plates  in  each  regular  interradial  area,  the  first 
are  the  larger  plates  of  the  calyx,  and  each  is  followed  by  two 
rather  long  plates.  In  one  or  two  of  the  areas  there  is  a  small 
plate  above  these.  The  first  azygons  plate  is  a  little  larger  than 
tlie  first  radials  and  it  is  followed  by  four  plates  in  the  second  se- 
ries ;  above  these  the  sutures  are  obscure  in  our  specimens,  but  ap- 
parently there  are  three  in  the  third  series  and  above  these  there 
is  one  or  two  plates  that  connect  with  tlie  plates  of  the  vault 

"The  vault  is  convex,  most  ventricose  on  the  side  opposite  the 
azygous  area.  It  is  fully  as  large  as  the  calyx  and  bears  a  very 
small  subccntral  proboscis.  It  is  covered  with  rather  large,  poly- 
gonal, convex  plates,  and  is  slightly  depressed  in  the  interradial 
areas. 

"This  species  somewhat  resembles  in  form  B.  spcrgenensis,  but 
diflFers  in  the  interradial  and  azygous  areas,  beside  that  is  a  twenty- 
armed  species  while  this  has  only  eighteen.  It  will  not  be  mis- 
taken for  any  hitherto  descrilwd. 

"Found  in  the  Warsaw  group,  in  Washington  County,  Indiana, 
and  now  in  the  collection  of  Win.  F.  E.  Gurley." 

BATOCRIXUS  CALYCULUS  Hall, 
riate  XIV,  figs.  3-3b. 

Actinocrinvs  calyculus  Hall,   Supp.   vol.   I,  pt.   II,   Geol.   Rep. 
la.,  p.  55,  pi.  i,  ff.  12a-c,  18G0. 

"Body  depressed  turbinate  below  the  anns  and  abruptly  conical 
above,  probosics  a  little  excentric  on  the  anal  side;  base  rounded, 
plates  short,  with  the  lower  mnrgins  forming  a  projecting  rim, 
within  which  is  a  shallow  symmetrical  depression  for  the  reception 
of  the  column ;  the  edges  of  the  plates  a  little  elevated  on  each  side 
of  the  suture  line.  Radial  plates  short,  the  second  often  not  fully 
developed  ;  the  third  radial  supporting  two  series  of  secondaries  or 
supraradials,  of  which  the  lower  ones  are  quadrangular  and  the 
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upper  ones  larger  and  pentagonal^  each  one  of  the  ktter  sup- 
porting two  brachial  plates,  and  these  each  an  arm  plate  in  direct 
succession,  giving  origin  to  four  arms  to  each  ray  except  the  ante- 
rior ray,  where  there  are  but  two  arms,  the  secondaries  in  direct 
line  to  the  arm  plates.  First  interradial  plate  10  or  11  sided ;  sec- 
ond interradial  small  or  often  not  developed.  First  anal  plate 
large,  wider  than  long;  second  anal  plates,  three,  of  which  the  cen- 
tral one  is  larger  than  the  first  radial,  and  supports  in  part  the  bra- 
chial plates  of  the  adjacent  rays.  Dome  abruptly  conical,  com- 
posed of  small  acutely  spiniferous  plates.  Proboscis  imdeter- 
mined.  Surface  of  plates  marked  by  short  undulating  or  sub- 
granulose  ridges,  which  have  the  general  character  of  radiating 
from  the  center  of  the  plates.  This  small  species  differs  from  any 
other  in  this  rock,  and,  though  approaching  some  of  the  forms  in 
the  Burlington  limestone,  is  nevertheless  quite  distinct." 
Locality:    Spergen  Hill. 

BATOCRINUS  DAVISI  Rowley. 
Plate  XV,  figs.  7,  8,  9. 

Baiocrinus  davisi  Rowley,  Cont.  Ind.  Pal.,  I,  p.  171,  pi.  51,  ff. 
7-9,  1904. 

"This  is  another  18-armed  form,  with  convex  calix  plates,  the 
latter  ornamented  by  short,  irregular  raised  lines  and  pits  of  a 
most  delicate  character.  A  slight  raised  line  connects  the  radial 
plates. 

"The  radials  are  wider  than  long,  and  there  are  two  bifurcations 
to  the  ray  in  four  radial  rays. 

"The  first  interradial  is  larger  and  supports  two  smaller  plates 
above. 

"The  basal  plates  form  a  rim.  The  column  is  rather  large  and 
the  perforation  round. 

"The  ventral  disk  is  as  deep  as  the  dorsal  cup,  and  the  plates  arc 
nodose-spinose. 

"The  anal  tube  is  central  and  strong  and  probably  nodose. 

"The  first  plate  of  the  anal  interradius  supports  three  plates 
above,  and  above  them  are  three  others. 

"Horizon,  locality  and  collection  same  as  last  (Lanesville). 

"This  specimen  was  originally  described  from  the  Kaskaskian 
limestone." 
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BATOCRINUS  GRASSITE^TUS  Rowley. 

Plate  XV,  figs.  10,  U,  12. 

Baiacrinus  crassUestus  Eowley,  Cant.  Ind.  Pal.,  I,  p.  172,  pi.  51, 
S.  10-12,  1904. 

"This  crinoid  is  subglobose,  with  a  deeper  ventral  disk  than 
dorsal  cup. 

"The  broad  plates  form  a  distinct  rim  and,  as  in  the  preceding 
forms,  the  radial  plates  are  convex  and  wider  than  long  and 
slightly  connected  by  a  low  line.  There  are  two  bifurcations  to  the 
ray  except  in  the  anterior  ray. 

"The  large  first  interradial  plate  is  9  or  10  sided,  convex,  with 
indistinct  lines  radiating  from  its  center.  Above  it  are  one  or  two 
smaller  convex  plates. 

"The  first  anal  interradial  is  twice  as  wide  as  long,  and  supports 
three  larger  convex  plates  above.  Upon  these  three  plates  rest  two 
other  plates  of  nearly  equal  size.  A  small  plate  lies  above  these 
two. 

"There  are  eighteen  arm  bases  in  five  groups,  with  two  respira- 
tory pores  to  the  group,  or  ten  in  all. 

"The  plates  of  the  ventral  disk  are  strongly  nodose,  almost 
spinose,  but  with  no  definite  arrangement  to  the  nodes. 

"The  proboscis  or  ventral  tube  is  subcentral  and  very  strong, 
also  nodose.    The  body  plates  are  all  thick."     (Rowley.) 

Locality :    Lane$ville. 


BATOCRINUS  DAVISI  LANESVILLENSIS  (Rowley). 

Plate  XV,  fig 9. 13. 14, 15. 

Batocrmus  darifd  var,  Inriestdllensis  Kowley,  Cont,   hu\.  Pal.,  I, 
p.  172,  pi.  51,  flF.  13-15,  1904. 

"In  this  crinoid  the  depth  of  the  dorsal  cup  and  the  ventral  disk 
are  about  the  same. 

"The  basal  plates  form  a  slight  rim.  The  stem  is  rather  largo 
and  the  perforation  large. 

"All  of  the  radial  plates  are  somewhat  wider  than  long,  a  very 
little  convex  and  all  connecting  by  a  single  line, 

"The  first  interradial  plate  is  the  largest  plate  on  the  dorsal  cup 
and  about  as  long  as  wide,  a  little  convex,  with  the  slightest  ap- 

71— G«oloff7. 
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pcarance  of  raditaing  ridjorcs.  Above  this  plate  are  two  smaller 
ones,  and  two  yet  smaller  above  the  latter  two. 

"Tliere  are  nineteen  ami  bases  with  2  pairs  of  respiratory  pores 
for  eadi  cjoup,  or  twenty  in  all. 

"The  arm  prronps  are  somewhat  grouped  in  this  form,  unlike  the 
previously  described  forms. 

"Tlie  plates  of  the  ventral  disk  are  convex  and  each  with  a  small 
nipple-like  spine. 

"The  anal  tiibe  is  only  moderately  strong,  and  with  convex 
plates  bearing  central  nodes. 

"The  first  plate  of  the  anal  area  is  a  little  longer  than  the  first 
radial  plate,  and  su])ports  above  three  rather  large  plates.  Above 
these  latter  appear  to  be  two  smaller  plates."     (Rowley.) 

Locali  ty :     Lanesville. 

BATOCRINUS  DAVISI,  SCULPTUS  (Rowley). 

Plate  XV,  figs.  22,  23. 

Balocriniis  davisi  var,  Sculplus  Rowley,  Cent.  Ind.  Pal.,  I,  p. 
174,  pi.  51,  ff.  22,  23,  1904. 

"The  dorsal  and  ventral  cups  are  of  equal  depth. 

"The  column  rather  large  and  the  basal  plates  forming  a  low 
rim. 

"All  of  the  cnlvx  plates  are  a  little  convex  with  fine  radiate-line 
sculpture,  a  delicate  ridge  traversing  the  radial  plates.  The  fine 
radiating  ridges  are  often  broken  up  and  on  some  plates  display 
no  definite  arrangement,  crossing  some  of  the  radial  plates 
entirely. 

"The  radial  plates  are  wider  than  long  and  the  radial  series 
embraces  three  order?  of  plates. 

"The  intcrradial  series  contains  four  plates,  1,  2, 1,  the  lower  one 
being  the  largest  plate  in  the  dorsal  cup. 

"The  anal  area  has  eight  plates,  1,  3,  3,  1. 

"The  pLites  of  the  ventral  disk  are  smooth  and  convex,  some  of 
them  having  a  low,  nipple-like  central  node. 

"The  anal  tube  is  not  very  strong  and  located  near  the  center. 

"There  are  eighteen  arm  bases,  the  anterior  ray  having  but  two. 

"The  ornamentation  of  the  dorsal  cup  of  this  form  will  readily 
distinguish  it."     (Rowley.) 

Locality :    Lanesville. 
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DIZYGOCniNUS  WniTEI  Wachsmuth  and  Springer. 

riate   XII,    figs.  4-4a. 

Batocrinus  whitei  Wachsmuth  and  Springer,  Proc.  Acad.  Nat 
Sci.  Phil.,  p.  343  (Rev.  Palaecr.),  1881. 

"Calyx  small,  depresvsed  globose ;  dorsal  enp  equal  to,  or  but  little 
higher  than,  the  ventral  disk;  the  arm  regions  slightly  projecting. 
Surface  of  plates  ornamented.  The  radials  and  brachials  have 
along  their  medial  lines  a  well  defined  ridge,  and  at  each  side  of 
this  ridge,  toward  the  sides  of  the  plares,  an  annular  node,  which 
appears  in  the  specimens  as  forming  an  independent  plate. 
Ridges  or  rows  of  small  tubercles  occur  also  on  the  interbrachials, 
some  of  tliem  proceeding  from  the  center  of  the  first  plate  to  the 
radials,  others  to  the  higher  interbrachials. 

"Basals  short,  forming  a  projecting  circular  rim,  with  a  shallow 
striated  depression  for  the  reception  of  the  column.  Radials 
twice  as  wide  as  long;  the  sloping  upper  sides  shorter  than  the 
corresponding  lower  ones.  Costals  considerably  shorter  and  nar- 
rower than  the  radials;  the  first  quadrangular,  and  the  second 
pentangular.  Distichals  2x2,  of  similar  form,  but  smaller  than 
the  costals;  in  the  anterior  ray  supporting  the  arms;  in  the  other 
rays  followed  by  2  rows  of  palmers.  The  upper  faces  of  all  arm- 
bearing  plates  are  directed  outward  and  formed  into  circular, 
rather  large  facets  with  a  notch  at  the  upper  end.  The  surface 
of  these  facets  is  sliirlitlv  concave  and  c:rooved  at  the  inner  margin. 
Arms  18,  single,  infolding,  gradually  tapering,  and  constructed 
from  the  second  free  ])late  of  2  series  of  uuxloratcly  Inng  pieces. 
Pinnules  very  long,  composed  of  joints  ?>  times  longer  than  wide. 
Interbrachials:  1,  2,  1,  soinetiines  with  an  additional  narrow  piece 
between  the  nruis.  Anal  plate  somewlint  higher  tlian  tlie  rndinls, 
and  followed  variously  by  o,  o  and  2  ])lates  or  by  o,  2,  1  and  1 ; 
the  latter  being  generally  the  case  in  speciuioiis  from  I  lie  Keokuk 
group,  the  former  in  \\\o^c  from  the  Warsaw  limestone.  Plates 
of  the  ventral  disk  of  nearly  cfpial  size,  all  covered  with  a  shnrp 
central  tuherclo.  Annl  tube  long,  extending  btyrmd  the  ti|)S  of  the 
arms,  constructed  of  convex  ])lntes  intors]M?r-(Ml  Avith  sliuhtly 
nodose  or  ."ipinons  pieces.  Column  slen<ler;  composed  of  large  and 
smaller  joints,  the  larger  ones  with  convex  edges.^' 

Localities :    Lanesville  ?,  Paynters  Ilill  ?  and  Spergen  Ilill. 
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"Miller^s  Batocrvnus  spergenensis  was  described  from  a  speci- 
men of  Dizygocrinus  whitei  from  which  the  surface  markings 
were  eliminated  by  weathering."     (W.  &  S.) 

There  are  young  crinoids  occurring  at  Paynters  Hill  and  Sper- 
gen  Hill  which  in  all  probability  belong  to  this  species,  D.  etLComis 
and  others  but  which  can  not  be  referred  to  any  species  with  cer- 
tainty. Some  of  these  are  figured,  others  are  omitted,  though  they 
are  good  specimens.  Wachsmuth  and  Springer  remark  some  of 
these  crinoids  occurring  in  the  Warsaw  have  more  plates  than 
those  of  the  Keokuk  and  Burlington.  As  would  be  expected,  the 
young  specimens  of  the  Salem  limestone  have  fewer  anal  and  in- 
terradial  plates  than  the  adults.  Not  infrequently  these  tiny 
plates  may  be  discovered  with  the  lens  just  making  their  ap- 
pearance; 

DIZYGOCRINUS  BUCONUS  Meek  and  Worthen. 
Plate  XII,   fig.   3;  Plate   XVI,   figs.  2-2a. 

Actinocrirms  (Alloprosallocrinus)   euconus  Meek  and  Worthen, 
Proc.  Acad.  Nat.  Sci.  Phil,  p.  164,  1865. 

Wachsmuth  and  Springer's  description:  "In  general  form  re- 
sembling Alloprosallocrinus,  Dorsal  cup  very  slightly  convex,  the 
sides  spreading  abruptly  from  the  top  of  the  basals  to  the  arms. 
Base  small,  projecting,  circular  in  outline,  with  shallow  depression 
for  the  reception  of  the  column.  Surface  of  plates  smooth,  with- 
out ridges  or  other  elevations.  Suture  lines  indistinct  Radials 
hexagonal,  about  twice  as  wide  as  high.  First  costals  quadrangu- 
lar, smaller  than  the  second.  Distichals  2,  followed  in  the  antero- 
lateral rays  by  2  rows  of  palmers,  and  4  single  arms;  while  the  an- 
terior ray,  which  has  an  additional  distichal  at  each  side,  and  no 
palmers,  has  2  arms.  The  posterior  rays  have  palmers  in  the 
division  next  to  the  anal  side  and  3  arms,  there  being  16  arms  in 
the  species.  Structure  of  the  arms  unknown.  Interradials  3  at 
the  regular  sides  and  6  above  the  anal  plate,  the  upper  row  at  all 
sides  arched  by  the  armbearing  brachials.  Ventral  disk  r^ularly 
conical,  twice  as  high  as  the  dorsal  cup,  composed  of  rather  large, 
convex  pieces ;  the  posterior  oral  erect  and  forming  the  base  of  the 
anal  tube.    The  tube  is  stout  at  the  base  and  nearly  central." 

Locality :    Spergen  Hill. 
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DIZYGOCRINUS  UNIONBNSIS  Worthen. 
Plate  XVI,  flgs.  1-ld. 

Batocrimis  unionensl^  Worthen,  Qeol.  Surv.  111.,  VII,  p.  84,  pi. 
.  XII,  ff.  6-5a ;  pi.  13,  f.  3,  1890. 

"Body  depressed  globose,  width  at  the  base  of  the  arms  a  little 
greater  than  the  height  to  the  base  of  the  ventral  tube.  Plates  of 
the  calyx  strongly  beveled  on  the  comers,  leaving  a  deep  suture 
between  them  on  all  sides.  Dome  elevated,  composed  of  plates 
that  are  elevated  in  the  center,  forming  short  and  rather  stout 
nodes.  Basal  plates  very  small  and  concealed  in  the  basal  cup. 
First  radials  one  ami  a  half  as  wide  as  the  second,  and  project- 
ing so  as  tx)  form  a  rim  around  the  basal  cavity.  Second  radials 
quadrangular  and  nearly  twice  as  wide  as  long.  Third  radials 
pentagonal,  axillary,  and  supporting  on  their  upper  sloping  sides 
the  secondary  series.  The  secondary  and  tertiary  radial  series 
consist  of  three  plates  each,  the  last  one  of  the  third  series  giving 
support  to  the  first  arm  plates.  First  anal  plate  hexagonal,  and 
succeeded  by  two  smaller  ones  in  a  double  series.  Arms  com- 
posed of  a  double  series  of  interlocking  plates.  Ventral  tube  slen- 
der, column  unknown."     (Rowley.) 

Locality. — Lanesville. 


DIZYGOCRINUS  DECORIS  Miller. 
Plate  XII,  flgs.  5-5a;   Plate  XVI,  flg.  4. 

Batocrinus  decoris  Miller,  I7th  Ann.  Ind.  Dept.  Geol.  Nat.  Res., 
p.  671,  pi.  X,  ff.  7,  8,  1892. 

"Species  above  medium  size;  calyx  depressed,  nearly  flat;  ra- 
dials form  angular  ridges  from  basals  to  free  anns;  interradial 
areas  flattened,  though  the  plates  are  somewhat  convex  and  bear 
small  tubercles  or  small  coarse  granules ;  arm  openings  horizontal. 

"Basals  three,  forming  a  rather  large  disc,  which  bears  a  roimd 
or  obscurely  hexagonal  rim  extending  l)elow  the  radial  ridges,  and 
within  which  there  is  a  deep  concavity  for  the  columnar  attach- 
ment. First  primary  radials  about  four  times  as  wide  as  long. 
Second  radials  quadrangular,  about  three  and  a  half  times  as  wide 
as  long.  Third  radials  pentagonal,  nearly  three  times  as  wide  as 
long  and  support  the  secondary  radials.     There  are  two  second- 
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ary  radials  in  each  series;  the  first  usually  abuts  two  interradials 
and  therefore  becomes  pentagonal,  it  is  about  twice  as  wide  as  long, 
the  second  is  more  than  twice  as  wide  as  long,  axillary,  and  sup- 
ports upon  each  upper  sloping  side  three  tertiary  radials.  Tlie 
tertiary  radials  are  short  and  wide;  each  of  the  first  ones  abut  an 
intcrradial;  the  second  unite  around  the  calyx,  cutting  off  connec- 
tion between  the  azygous  area  and  the  vault;  they  are  axillary  and 
bear  citlier  a  double  series  of  arm  plates  or  bifurcating  arms.  The 
arms  are  not  preserved  in  our  si)ecimen.  There  are  twenty  arm 
opening,  four  for  each  radial  series. 

"Kegiilar  interraxlials  four;  the  first  one  is  large,  bears  a  cen- 
tral tubercle,  and  is  followed  by  two  of  unequal  size  and  length, 
and  beyond  the  longer  of  these  there  is  a  narrow  elongated  plate 
that  separates  the  tertiary  radials  and  inserts  an  angle  between  the 
under  sloping  sides  of  the  second  tertiary  radials.  Azygous  inter- 
radinls  eight  and  possibly  nine ;  the  illustration  shows  only  five,  but 
the  lower  central  ones  consist  of  two  anchylosed  plates  and  each  of 
the  upper  ones  sliould  be  divided.  Vault  high,  conoidal,  covered 
with  unequal,  more  or  less  convex  polygonal  plates,  three  of  which, 
above  eacli  of  the  five  radial  series,  is  produced  into  an  obtuse 
spine.  The  proboscis  is  suhcentral,  and  where  broken  off,  in  our 
specimen,  rntlier  l:irp:e;  length  imknown. 

"Found  in  the  Warsaw  group,  at  Spergen  Ilill,  Indiana,  and 
now  in  the  collection  of  \Vm.  F.  E.  Guriey."     (Miller.) 


DIZYGOCRIXUS?  SP. 
Plate   XVII,   flg.   7. 

Specimen  of  rntlicr  small  size,  depressed  suhglobose,  truncated 
below.  Dorsal  cup  nearly  flat  to  the  upper  costals,  where  it  rounds 
slowly  upward  to  the  top  of  the  distichals,  which  face  outward. 
Vault  somewhat  flattened  on  the  posterior  side,  quite  full  in  the 
anterior  rosrion ;  tube  small,  suhcentral,  height  unknowni.  Arms 
eitihtpen.  IJa^al^  three,  forming  a  shallow  cup  for  the  reception 
of  the  C(»luum,  which  covers  about  throe-fourths  their  area.  Tlioy 
are  produced  into  a  small  ring  below  the  radials.  Ifadials  rather 
larpe,  hexaironal,  slijihtly  concave  above.  Brachials  two,  the  first 
nearly  as  Inrire  as  the  radials,  quadranirular;  the  second  larger  than 
the  plates  below,  hexagonal,  axillary,  supporting  two  series  of  cos- 
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tals  of  two  plates  e«cli,  except  in  tlie  anterior,  in  which  there 
are  throe  in  tlie  series,  llie  h\<{  of  wliicli  supports  an  arm.  Dis- 
tichals  two  in  each  series,  snpporte*!  by  tlie  axilhirv  nppcr  eostals. 
Facets  somewliat  seinicirciilar,  or  U-shnped.  Ann  ojjenings  hirge. 
The  plates  of  tlie  vault  are  convex  and  some  are  pointed.  They 
are  smaller  and  flatter  on  the  posterior  side.  Intcrradials  1,  2,  1, 
the  last  supporting  a  narrow  interamhnlaoral  connecting  with  the 
vault.  Anal  plate  heptagonal,  smaller  than  the  radials,  support- 
ing 3,  3,  3,  2  plates,  the  last  two  supporting  plates  which  conrect 
with  the  vault.  All  plates  of  the  calyx  are  somewhat  convex. 
Each  ray  is  marked  with  a  bifurcating  keel,  reaching  to  the  arms. 
The  smaller  surface  markings  are  unknown. 

Local  it  V. — Lanesville. 

Without  the  arms  and  complete  fuhe  it  is  impossible  to  refer 
this  species  to  the  proper  genus.  Until  these  are  known  it  is  of 
little  use  to  apply  a  specific  term  to  it. 

The  specimen  belongs  to  Mr.  G.  K.  Greene. 

PLATYCRINUS  BOXOEXSIS  White. 
Plnte  XIII,  fig.  2. 

Platycrinvs  bonoevsis  White,   Proc.   Acad.   Ifat.   Sci.   Phil.,  p. 
30,  1878. 

Wachsmnth  and  Springer's  Description. — "Closely  allied  to  the 
preceding  species  [P,  niotensisl,  but  having  five  to  six  arms  to  the 
ray  instead  of  four,  and  these  are  proportionately  shorter,  more 
closely  packed,  and  heavier.  Dorsal  cup  wider  than  high,  bowl- 
shaped,  a  little  spreading,  the  margins  of  the  plates  slightly  bev- 
eled, giving  to  the  central  portions  a  slight  convexity.  Surface 
without  ornamentation. 

"Basals  proportionately  small,  forming  a  shallow  basin,  broadly 
truncated  below  and  excavated  at  the  bottom,  the  sides  somewhat 
•  constricted  so  as  to  form  a  rounded  projecting  edge  around  the 
lower  marscins;  the  interbasal  suture  lines  sHjrhtlv  elevated.  Ra- 
dials  wider  than  long,  gradually  expanding  upwards,  the  upper 
angles  tnincated,  deeper  at  the  anal  side.  Facets  from  one-half  to 
two-thirds  the  width  of  the  radials;  semicircular.  Costals  small, 
trigonal,  rarely  covering  the  full  width  of  the  facets,  and  the  dis: 
tichals  abut  against  the  radials.     First  distichals  once  and  a  half 
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as  wide  as  long,  the  axillary  one  a  little  wider  and  somewhat 
higher.  The  latter  gives  off  an  arm  to  the  outer  side  of  the  ray 
and  supports  at  the  inner  two  palmers  with  two  arms,  making 
three  arms  to  each  subdivision,  or  six  to  the  ray,  exceptionally 
five.  The  arms  are  stout,  especially  in  the  middle,  and  quite 
short;  they  are  uniserial  to  the  fourth  plate,  beyond  this  biserial. 
Column  slightly  elliptic  and  twisted." 
Locality. — ^Bono,  Lawrence  County. 

PLATYCRINUS  BOONVILLENSIS  Miller. 
Plnte  XIV,  tigB.  5-5b. 

Platycrinus  boonvtllensis  Miller,  Bull.  Geol.  Surv.  Mo.,  No.  IV, 
p.  8,  pi.  I,  ff.  1,  2,  1891. 

Wachsmuth  and  Springer^s  Description. — "A  rather  large 
species  of  the  type  P.  btirlingtonensis.  Calyx  to  the  top  of  the 
radials  bowl-shaped,  wider  than  high,  slightly  pentagonal  as  seen 
from  above.  Plates  moderately  heavy,  the  surface  smooth  or  nearly 
so;  the  basi-radial  and  interradial  sutures  grooved.  Basals 
closely  anchylosed,  the  lines  of  union  elevated  into  ridges;  they 
form  a  low,  rapidly  spreading  basin,  distinctly  pentangular  at  the 
upper  end,  broadly  truncated  at  the  lower,  the  bottom  deeply  exca- 
vated so  as  to  form  a  rounded,  rugose  rim  around  the  column. 
Column  facet  circular,  occupying  one-half  the  concavity,  its  face 
covered  with  radiating  striae.  Radials  a  little  wider  than  long, 
gradually  expanding  upwards,  slightly  more  elevated  along  the  me- 
dian line,  and  somewhat  beveled  toward  the  sutures.  The  facets 
occupy  less  than  half  the  width  of  the  plates;  they  are  shallow, 
directed  upwards  and  surrounded  by  a  projecting  rim." 

Locality. — Spergen  Hill. 

POTERIOOBINUS  CORYPHAEUS  Miller. 
Plate  XIII,  figs.  1-la. 

Poteriocrinus  coryphaeus  Miller,  I7th  Ann.  Rep.  Ind.  Qeol.  Surv., 
p.  664,  pi.  IX,  f.  1,  1892.     Avd.  Sheets  do,  1891. 

"Species  robust,  aims  large  and  long  in  comparison  with  the  size 
of  the  calyx,  and  fit  closely  together.  Calyx  subturbinate,  height  a 
litde  more  than  the  diameter;  sutures  distinct,  surface  granular. 


FAUNl   OF   Tllfi   SAT.£M    LIMESTONE.  125? 

Basals  gradually  expanding  and  forming  a  pentagonal  cup.  Sub- 
radials  larger  than  the  basals  and  longer  than  wide.  The  first  ra- 
rials  about  the  same  size  as  the  subradials,  wider  than  long,  and 
truncated  the  entire  width  above  and  separated  from  the  single  bra- 
chials by  a  gaping  suture.  Brachials  pentagonal,  wider  than  long, 
rounded  and  constricted  in  the  middle,  and  support  free  arms  upon 
their  sloping  sides.  In  the  ray  on  each  side  of  the  azygous  area  and 
in  the  one  opposite  the  area,  the  brachials  are  followed,  on  each  up- 
per side,  by  a  long,  round,  axillary  plate,  giving  to  each  of  these 
rays  four  arms.  The  two  lateral  brachials  bear  only  two  arms  each. 
There  are  no  other  divisions  of  the  rays.  This  gives  to  the  species 
sixteen  arms.  The  first  plates  are  long,  but  they  gradually  shorten 
and  become  more  and  more  cuneiform.  The  arms  are  flattened  on 
the  sides  and  fit  closely  together.  Pinules  long  and  coarse.  The 
azygous  area  exposes  five  plates  arranged  as  in  other  species  in  this 
genus.  The  first  azygous  plate  is  smaller  than  the  second  and 
rests  between  the  upper  sloping  sides  of  the  two  subradials  and 
the  upper  sloping  side  of  the  first  radial  on  the  right,  and  sup- 
ports the  third  azygous  plate.  The  second  azygous  plate  broadly 
truncates  a  subradial.      Column  round,  moderately  large. 

"Distinguished  from  other  species  by  the  number  and  character 
of  the  arms." 

Locality. — Paynters  Hill.  The  type  was  found  in  the  Keokuk 
beds  of  Indian  Creek,  Crawford  County,  Indiana.  The  specimen 
figured  is  from  the  Paynters  Hill,  and  belongs  to  the  American 
Museum. 

The  specimen  has  the  basal  part  of  the  calyx  broken  away,  only 
the  radials  showing.  The  brachials  in  our  specimen  are  about  as 
wide  as  long,  instead  of  wider  than  long,  in  this  respect  it  ap- 
proaches P.  amoena. 

ICTHYOCltlNUS  CLARKENSIS  Miller  and  Gurley. 

Plate   XIV,   fip.    4. 

Ichtliyocr'nnis  chirlcensis  Miller  and  Gurlcv,  Bull.  V,  111.  St.  Mus. 
Nat.  Hist.,  p.  43,  pi.  IV,  f.  5,  1894. 

"Species  small.  Our  specimen  is  compressed,  but  the  general 
form  with  the  arms  folded  is  sul)Ovate.  The  plates  are  free  from 
spines  and  nodes;  the  sutures  are  very  distinct  and  slightly  ar- 
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ciiate,  the  superior  plates  generally  overlap  the  inferior  ones  in 
the  iiiidJlc  part.  The  column  is  very  large  and  entirely  covers  tho 
Lasals  and  snbradials,  so  they  have  not  been  observed.  There  are 
no  intcrradials. 

*'There  are  three  primary  radials  in  each  series.  They  widen 
rapidly  and  are  subequal  in  length.  The  diilerent  series  inter- 
lock instead  of  having  a  straight  separating  suture.  There  are 
four  secondary  radials  in  each  series  of  about  the  same  length, 
and  each  plate  has  about  the  same  length  as  a  primary  radial,  they 
expand  very  little,  so  that  the  fourth  axillary  plate  is  not  much 
wider  than  the  first  plate.  The  diflFerent  series  interlock  in  the 
same  manner  that  the  primary  series  do.  The  fourth  plate  sup- 
ports upon  each  upper  sloping  side  a  single  non-bifurcating  arm, 
which  gives  the  species  twenty  anns.  The  arms  are  composed  of 
short  quadrangular  plates,  with  arcuate  sutures.  There  are  twelve 
plates  in  some  of  the  arms  on  our  specimen,  and  if  complete  there 
would  probably  be  as  many  more.'' 

Locality. — "Found  in  the  Keokuk  or  Warsaw  Group,  in  Clark 
County,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Qurley." 

DICnOCRINUS  STRIATUS  Owen  and  Shumard? 

Plate  XIII,  figs.  6-6b. 

Dicliocrinvs  striatus  Owen  and  Shumard,  Jour.  Acad.  Nat.  Sci. 
Phil.  (2),  II,  p.  62,  pi.  VII,  f.  10,  1850. 

Calyx  small,  basal  portion  enlarging  rapidly,  sides  convex,  or 
approaching  cnp-shape,  ornamented  by  about  thirty  lines  radiating 
from  the  base  in  six  rhombs.  About  eis^hteen  of  these  lines  reach 
the  base.  The  sutures  between  the  two  basal  plates  lie  in  a  nar- 
row space  which  separates  these  markings  into  two  distinct  sets. 
The  base  is  truncated  below.  The  calyx  is  widest  at  the  union  of 
the  basal  and  radial  plates  and  somewhat  constricted  above.  The 
sutures  of  the  upper  part  of  the  calyx  can  not  be  made  out  in  the 
spccinion  at  hand.  The  top  of  the  calyx  is  roughly  pentangular, 
probnbly  sometimes  hexangular.  There  is  a  tendency  of  some  of 
the  lines  of  ornamentation  to  converge  at  the  arm  facets.  The 
arm  facets  are  roughly  semicircular  and  small.  The  height  is  al- 
most equal  to  the  width.     The  columnar  facet  is  round,  small  and 
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tmncatiTig  the  base  of  the  calyx,  bordered  by  the  ends  of  the  orna- 
mental Tidges. 

Localitios. — Pavnters  TTill,  ITarrodslMirsc. 

The  only  complete  calyx  we  have  of  t!iis  s]k;cios  is  from  ITar- 
rodsbnrjr,  and  is  quite  small.  It  is  to  be  remembered  tlint  these 
fossils  become  relatively  much  more  robust  with  a^e,  and  the  sur- 
face marks  become,  perhaps,  better  defined.  AVliile  onr  specimen, 
and  the  basals  from  PajTitcr's  Hill  (ajrrccinp  better  in  some  re- 
spects with  the  types),  differ  somewhat  in  form  and  markiiipjs 
from  this  species,  it  is  referred  here  provisionnlly,  as  ad  nit  s])oci- 
mens  might  prove  to  be  identical  with  /).  slrialus,  notwithstanding 
the  fact  that,  as  yet,  that  species  is  not  known  to  occur  in  rocks 
younger  than  the  Keokuk. 

DICnOCRIXUS  BLATCIILEYI  N.  SP. 
rintc  XVII.  nt'B.  2-2f. 

Dorsal  cnp  deeply  basin-shaped,  tninratcd  below  for  the  attach- 
ment of  tlie  colnnm,  the  facet  surrounded  by  a  suinll  ring  and  hor- 
dere<l  bv  the  lower  ends  of  the  radiatincr  ridires  which  form  the  sur- 
face  marks  of  tlie  lower  part  of  the  basal  ]>hitos.  These  ridges  are 
undulating  and  somewhat  nodose,  and  end  in  the  middle  of  the 
plate  in  a  series  of  large  pustules,  above  which  are  undulating 
transverse  ridges,  four  or  more,  which  may  be  either  distinct, 
united  with  each  other  or  broken.  The  plates  are  very  thin.  The 
radials,  judging  from  loose  plates,  have  about  three  horizontal 
ridges  below,  like  the  top  of  the  basals,  followed  by  six  vertical 
ones  on  the  upper  part.  The  radials  are  wider  below  than  above, 
higher  than  wide,  with  half  or  more  of  the  top  faceted  for  the  re- 
ception of  the  superjacent  structure.  Facets  semicircular  with 
crenulated  outer  margins. 

Localitv. — Pa\niters  Hill. 

It  is  a  dangerous  thing  to  erect  a  species  of  crinoid  upon  sur- 
face marks,  but  in  this  limited  genus  of  thin-plated  crinoids  there 
is  no  known  species  approaching  this  in  its  striking  surfnce  char- 
acteristics.    Thev  are  much  more  like  the  surface  features  of  some 

«■ 

species  of  Plalycrinus, 


•-U   V 
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DICHOCRINUS  OBLONOUS  Wachsmuth  and  Springer. 

Plate  XIII,  flg.  9. 

Dichocrinus  oblongus  Wachsmuth  and  Springer,  N.  Amer.  Crin. 
Cam.,  p.  759,  pi.  LXXVII,  f.  9, 1897. 

"In  style  of  ornamentation  resembling  D.  striatus,  from  which 
it  differs  essentially  in  its  very  elongate  calyx  and  in  the  pro- 
portion of  the  plates.  Calyx  almost  twice  as  high  as  wide,  obooni- 
cal,  not  contracted  at  the  upper  end;  the  sides  convex.  Surface 
covered  by  six  sets  of  from  five  to  six  rather  prominent,  longitu- 
dinal ridges,  which  in  gentle  curves  pass  from  the  facets  of  the 
radials  and  top  of  the  anal  plate  to  the  foot  of  the  basals. 
These  ridges  do  not  cover  the  entire  surface  of  the  calyx,  but 
leave  upon  the  lateral  margins  of  adjoining  radials  a  trigonal 
space,  divided  by  the  interradial  suture,  and  covered  by  obscure, 
longitudinal  ridges,  which  rest  obliquely  against  the  other  ridges. 

"Basal  cup  conical,  almost  as  high  as  the  radials,  and  nearly 
as  high  as  wide;  slightly  truncated  at  the  bottom;  the  upper  face 
but  little  excavated.  Kadials  once  and  a  half  as  long  as  the 
width  at  the  lower  end,  a  little  wider  above  than  below,  the  lower 
face  almost  straight;  facets  narrow,  a  little  concave  and  slightly 
protruding  outward.  Structure  of  arms  and  ventral  disk  not 
known." 

Locality. — "Near  Bloomington." 

j   .'        ■     ■    '     ' 

TALAROCRINUS  SP.  CF.  TRIJUGUS  Miller  and  Gurley. 

Plate  XIII.  flg.  8. 

Calyx  small,  bowl-shaped,  wider  than  high.  Dorsal  cup  shal- 
low, with  small  concavity  below  for  the  reception  of  the  column ; 
plates  pentagonal  and  spreading  to  the  base  of  the  radials.  Ra- 
dials five,  about  as  wide  as  high,  quite  convex  in  their  central  part 
and  spreading  rapidly  from  the  top  of  the  basals.  About  two- 
thirds  the  top  faceted  for  the  reception  of  the  plates  above,  notched 
on  the  inner  margin.  Anal  plate  somewhat  larger  than  the  others 
and  somewhat  conical  above.  Surface  smooth,  sutures  very  dis- 
tinct on  account  of  the  convexity  of  the  plates.  This  is  a  young 
specimen,  and  can  not  be  specifically  determined  without  the  vault. 
It  is  referred  to  Talarocrinus  rather  than  to  Dichocrinus,  on  a(^ 
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oonnt  of  the  thickness  of  the  plates.     The  specimen  belongs  to  Mr. 
G.  K.  Greene. 

Locality. — Lanesville. 

TALrAROCRINUS  SIMPLEX  Shumard. 
Plate  XIII,  figs.  7-7c. 

Dichorvnus  simplex  Shumard,  Trans.  St.  Louis  Acad.  Sci.,  I,  p. 

74,  pi.  I,  ff.  2a,  b,  1857. 
Dichorinns  constrictus  Meek  and  Worthen,  Proc.  Acad.  Nat  Sci. 

Phil.,  p.  381,  1860,  etc. 

Wachsmuth  and  Springer's  Description. — "A  small  species,  the 
width  of  the  calyx  varying  from  5  to  9  mm.  Dorsal  cup  gener- 
ally a  little  longer  than  wide,  widest  at  the  basi-radial  suture  or 
a  little  above,  somewhat  cylindrical  along  the  medium  portions, 
and  generally  contracting  toward  the  arm  bases.  Plates  thick, 
and  without  ornamentation  or  other  markings;  suture  lines  dis- 
tinct^ but  not  grooved. 

"Basal  cup  large,  semiglobose,  extending  to  fully  one-half  the 
height  of  the  calyx;  the  lower  end  slightly  flattened,  the  central 
part  excavated,  forming  a  narrow  circular  pit  of  considerable 
depth ;  the  salient  angles  at  the  upper  margin  quite  obtuse,  the  re- 
entering angles  toward  the  anal  plate  and  the  anterior  radial  com- 
paratively sharp.  Radials  slightly  differing  in  form,  some  being 
wider  than  others,  but  all,  as  a  rule,  longer  than  wide  and  nar- 
rowest at  the  top.  The  superior  faces  of  the  plates  are  directed 
obliquely  inward,  and  the  ends  are  but  slightly  truncated ;  they  are 
excavated  to  one-half  their  width  by  the  facets,  which  contain  the 
costals  and  distichals.  Anal  plate  generally  wider  at  the  bottom 
than  the  radials,  but  narrower  at  the  top.  Costals  very  minute. 
Distichals  1-1-10  in  the  calyx;  of  the  same  proportions  as  the  over- 
lying arm  plates.  Arms  apparently  ton,  their  stnioture  and  thni 
of  the  ventral  disk  unknown." 

Localities. — Lanesville,  Paynters  Hill,  Spergon  Hill,  Blooni- 
ington. 

"This  species  has  been  heretofore  referred  to  Dichorinus,  with 
which,  no  doubt,  it  has  some  affinities ;  the  prcsoncc,  however,  of  a 
very  minute  costal,  the  form  and  arrangement  of  the  distichals  and 
succeeding  brachials,  show  distinctly  its  relations  with  Talarocrinus. 
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The  spocimens  vary  consiilernWy  in  size  and  somewbat  in  form; 
in  nit)st  of  them  the  sides  of  the  calyx  are  evenly  rounded,  while 
in  others  they  are  contracted  alonj:  the  basi-radial  suture.  Jleek 
and  Worthen  describe  a  specimen  of  this  kind  as  a  distinct  species 
under  the  name  of  D.  constridxis/'     (W.  &  S.) 

Aside  from  these  variations  it  should  be  remarked  that  the  pro- 
portion of  the  calyx  occupied  by  the  basal  plates  varies  with  the 
age  of  the  individual,  being  much  less,  relatively,  in  yoimg  speci- 
mens than  in  old  ones,  when  it  reaches  to  nearly  one-half. 

SYNBATIIOCRINUS  SWALLOWI  HaU? 
rinte  XIII.   flg.  U;  rinte  XIV,  flg.  L 

Synhafliorrinus  swallotri  Hall,  Gcol.  la.,  I,  pt  II,  p.  C72,  pl- 
XVTI,  ff.  8,  9,  1S58. 

Calyx  small,  basin-shaped.  The  three  basals  form  a  ring 
around  the  columnar  excavation,  the  five  radial  plates  expanding 
rapidly  u])ward,  heicht  about  three- fourths  the  width,  roughly 
quadrnngulnr,  except  the  two  posterior  ones,  which  have  their  two 
upper  adjoining  corners  truncated,  forming  a  notch  and  giving 
them  a  pentagonal  outline.  The  top  is  fnceted  the  entire  width  of 
the  plate  on  the  outer  side,  with  a  short  ridge  extending  about  half 
the  width  of  the  top  of  the  plate;  the  inner  edges  of  the  plate. 
Lateral  edges  of  the  plate  and  the  inner  side  turned  up,  the  latter 
notched.  At  the  posterior  notch  the  edges  of  the  plates  are  simi- 
larly turned  up  into  the  usual  ridges,  which  extend  inward  almost 
like  little  teeth  in  some  instances. 

Localities. — Lanesville,  Spergen  Hill,  Paynter's  Ilill. 

The  right  lateral  radial  of  one  specimen  is  developed  into  a  pen- 
tagonal pince  by  the  elevation  of  its  upper  side  into  a  pyramid, 
probably  filling  the  place  of  the  plate  usually  resting  on  it  which 
had  been  removed  by  some  accident. 

Aside  frt^m  the  foregoing  species  there  are  plates,  bases  and  por- 
tions of  Platycrinus,  Actinicrinvsf  and  species  probably  belong- 
ing to  other  genera  which  can  not  be  identified  with  sufficient  cer- 
tainty to  be  used  here. 
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PENTREMITES  COXOIDEUS  HaU. 

Plate  XXVI,  figs.  82, 33. 

Pentremites  conoideus  Hall,  Trans.  Alb.  Inst.,  TV,  p.  5,  1856. 
See  previous  chapter  by  Miss  Essie  A.  Smith. 

Eowley  has  described  two  varieties  of  Pentremites  conoideus 
from  Lanesville.  I  do  not  have  these  specimens  before  me,  and 
I  quote  here  his  remarks  concerning  them. 

PENTREMITES  CONOIDEUS  TERLONGUS  Rowley. 

riale  VIT.  flg.  7. 

Pentremites  conoideus  var.  pcrlongus  Rowley,  Cent  Ind.  Pal.,  Pt. 
X,  Vol.  I,  p.  87,  pi.  XXIX,  f.  28,  1902. 

"The  greatest  lateral  diameter  of  the  body  is  above  the  tips  of 
the  ambulacra,  so  that  the  form  is  almost  barrel-shape,  but  with 
greater  end  diameter  at  the  base.  Like  the  typical  form,  this  va- 
riety is  strongly  lobed ;  while  from  its  extremely  elongate  shape, 
the  plates  are  proportionately  greater  in  length  and  less  in  width 
than  in  the  broader  forms.  In  outline  this  form  is  much  like 
Pentremites  elongatus  from  the  Burlington  limestone." 

"In  the  author's  collection  is  a  specimen  from  Flag  Pond,  Va., 
80  contracted  at  the  base  as  to  give  a  truly  elongate  elliptical  out- 
line on  side  view. 

"The  type  of  this  variety  is  from  the  Warsaw  limestone  at 
Lanesville,  Indiana,  and  now  in  the  collection  of  Mr.  G.  K. 
Greene." 

PENTREMITES  CONOIDEUS  AMPLUS  Rowley. 

Plate  VIT.  figs.  8-8c. 

Pentremites  conoideus  var.  amplus  Rowley,  Cont.  Ind.  Pal.,  I,  pt 
X,  p.  88,  pi.  XXIX,  ff.  31-3-i,  1902. 

.  "The  width  of  these  specimens  is  quite  as  great  as  the  length, 
and  the  greatest  lateral  diameter  is  midway  the  body,  giving  a 
Granatocrinoid  form  to  the  fossil." 
Locality. — Lanesville. 
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TROOSTOCRINUS. 

Troostocrinus  was  proposed  by  Shumard  in  186'5  for  Pentre- 
mites  laterniformis  and  other  fusiform  pentremites,  in  a  foot-note 
to  that  species,  which  reads :  "There  appear  to  me  good  reasons 
for  removing  this  and  other  sub-fusiform  species,  as  Pentremites 
ReinwcLrdtii,  P.  lirveaius,  P.  hipyrimidalis,  P.  worfkeni,  and  per- 
haps P.  grosverwri,  from  among  the  Pentremites  and  grouping 
them  together  as  a  separate  subsection  under  another  name.  These 
and  allied  forms  are  remarkable  in  their  slender,  subfusiform 
shape,  linear  pseudambulacral  fields,  triangular  base  and  summit 
structure.  These  external  differences  would  seem  to  imply  corre- 
sponding modifications  in  the  internal  economy  of  the  animals  of 
more  than  specific  importance.  If,  from  a  thorough  study  of  such 
species,  it  shall  be  deemed  advisable  to  separate  them  from  the 
genus  Pentremites,  I  would  propose  the  name  Troostocrinus  fo/ 
the  group,  in  honor  of  the  late  Dr.  Gerard  Troost,  of  Tennessee, 
among  the  earliest  pioneers  in  American  geology  and  palaeon- 
tology." 

In  1868  Meek  and  Worthen  proposed  Tricoelocrinus  for  the 
other  extreme  of  the  group  with  the  implication  that  T.  woodmani 
should  be  considered  as  the  genotype. 

After  an  exhaustive  study  of  the  Pentremites,  Dr.  Hambach, 
of  St.  Louis,  revised  the  whole  classification  and  grouped  both  the 
above  genera  and  Meiahlastus  of  Etheridge  and  Carpenter  in  a 
single  genus,  and  proposes  the  term  Sacohlastus  for  it.  This  class- 
ification was  made  after  an  extended  study  of  the  pentremites,  and 
is  based  on  the  apical  structure,  as  he  found  the  external  form  was 
of  only  specific  value. 

His  definition  of  the  genus  is  as  follows : 

"General  form  of  the  body  pyriform,  compressed  cylindrically, 
or  club-shaped.  Ambulacra  narrow  and  linear,  generally,  simk 
into  the  fork  piece  sinus  so  that  the  surface  does  not  touch  the  up- 
per margin  of  the  fork  piece  sinus.  Lower  part  of  the  body  shows 
three  distinctly  depressed  areas;  the  amount  of  doy)ression  varies 
in  different  species.  Interambulacral  surface  smooth  or  very 
finely  striated.  Summit  opening  never  close<l  save  by  the  ani- 
bulacral  integument.  Genital  openings  ten,  of  a  slit-like  appear- 
ance, on  acox)unt  of  the  orifice  opening  obliquely.     Anal  opening 
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80  far  below  the  genitals  that  in  large  specimens  it  is  almost 
%  inch  below  the  summit,  and  as  far  as  known  not  cov- 
ered. All  specimens  which  I  have  had  an  opportunity  to  examine 
(over  six  hundred)  did  not  show  any  sign  of  a  covering.  Col- 
umn triangular.  This  genus  comprises  Troostocrinus,  Tricoela- 
crinus  and  Metdbladus,  and  to  show  the  gradual  transformation 
from  one  to  the  other  I  have  given  good  figures  of  all  our  Ameri- 
can species  on  plate  IV.  All  described  specimens  are  from  the 
Warsaw  limestone  or  below  from  the  lower  Subcarbonifftrous 
rocks." 

In  his  revision  he  states  that  "All  names  ending  in  'Crinus'  are 
dropped"  and  proposes  new  ones  in  their  stead.  This  is  an  unfor- 
tunate act,  because  of  its  violation  of  the  rules  of  priority.  While 
it  might  be  pleasant  to  have  appropriate  or  fitting  names  for  gen- 
era and  species,  it  is  better  to  stick  to  rules  of  priority  and  thus 
have  some  escape  from  tlie  chaotic  confusion  which  would  certainly 
result  in  the  discarding  of  all  names  which  might  not  suit  the 
fancy  of  reviewers. 

If  these  three  genera  are  grouped  together  it  is  not,  perhaps, 
l>eyond  question  whether  Troostocrinus  or  Tricoelocrinus  should 
be  used.  It  is  imfortunate  that  Shumard  appended  the  footnote 
to  P.  Ixdemiformis,  thus  implying  that  it  was  intended  as  the  gen- 
otype, and  which  alone  has  been  retained  under  Pentreniites, 
However,  his  delineation  of  the  characters  of  the  group  and  the 
list  of  species  referred  to  it  leave  no  possible  doubt  as  to  his  dear 
understanding  of  the  salient  characters  of  his  proposed  sub-genus, 
and  the  species  to  be  referred  to  it.  Add  to  this  the  fact  that  no 
genotype  is  signified,  and  it  should  be  suiRcient  reason  for  retain- 
ing his  name.  In  addition  to  this,  it  offers  some  little  redress  for 
the  great  wrong  suffered  by  Dr.  Troost  at  the  hands  of  some  of 
his  contemporaries.  Should  it  not  be  retained,  TricoelocrUvas 
would  have  to  be  used  and  T.  Woodmani  would  be  the  type  of  the 
genus. 

The  material  at  hand  is  not  sufficient,  or,  for  the  most  part,  well 
enough  pn^erved  to  warrant  extended  observ^ations  on  the  classi- 
fication of  the  group.  It  is  to  be  regretted  that  Ilambach  gave  no 
detailed  discussion  of  his  reasons  for  combining  these  genera  into 
one,  and  as  a  consequence  we  are  ol)liged  to  follow  Etheridge  and 

80— €bol«fj. 
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Carpenter's  classification  which  socms  to  be  based  npon  careful 
observation  of  fiiiidaniental  cliaracters^  until  Hambach  shows  that 
there  is  reason  for  abandoning  it 

METABLASTUS  WORTHENI  HaU. 
Plate  XIV,  figs.  8-Sb. 

Pentrcmitcs  wortheni  Hall,  Geol.  Rep.  la.,  I,  pt.  II,  p.  606,  pi. 
XV,  f.  1,  1858. 

"Body  plongate  subfusiform ;  length  of  base  and  distance  from 
base  of  radials  to  base  of  pseudo-ambulacral  area,  and  length  of 
the  latter,  about  equal  to  each  other.  Base  triangular.  Basal 
plates  very  gradually  spreading;  upper  margins  concave  for  the 
reception  of  the  radials.  Badial  plates  long,  narrow,  almost 
linear ;  branches  lanceolate.  Interradial  plates  very  small,  acutely 
lanceolate,  reaching  very  nearly  to  the  summit  Pseudo-ambu- 
lacral areas  very  narrow,  linear,  extending  downward  about  half 
the  length  of  the  radial  plate,  and  one-third  the  entire  length  of 
the  body.  Each  of  these  areas  contains  about  thirty-five  pore 
pieces  on  each  side.*' 

"Surface  finely  striated  longitudinally  and  transversely." 

Localities. — Lanesville,  Bloomington. 

According  to  Dr.  Hambach  this  is  a  very  variable  species,  the 
form  probably  depending  upon  the  age  of  the  particular  individ- 
ual. This  author  includes  under  this  species  Meidblastus  niti- 
dulus,  M,  varsoviensis,  M.  wachsmuthi  and  Troostocrinus  gros- 
venorL 

TRICOELOCRINUS  MEEKIANUS  Etheridge  and  Carpenter. 

Plate  XIV,  figs.  7-7b. 

Tricoelocrinus  rneelcianus  Etheridge  and  Carpenter,  Cat.  Blast 
Geol.  Dept.  I?rit  Mus.  Isat  Hist.,  p.  208,  pi.  XVI,  ff.  17,  18, 
1880. 

Original  description. — "Calyx  slender,  elongated  pyramidal; 
summit  very  small  and  very  much  contracted;  base  with  shallow 
lateral  excavations;  section  pentagonal,  with  straight  or  flat  sides; 
periphery  rather  nearer  the  base  than  the  sunamit  Basal  plates 
forming  a  low  triangular  cup,  with  the  three  carinae  truncated, 
and  not  prnjecting  below  the  central  triangular  surface  which 
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bears  the  facet  for  the  colnmnnr  attachment.  Kadial  plates  with 
slightly  converging  lateral  margins;  Ixxlies  ninch  shorter  than  the 
limbs,  and  moderately  carinate,  tlie  lateral  basal  excavations  ex- 
tending but  little  on  their  surfaces;  limbs  narrow  with  flat  sides, 
not  sloping  at  a  high  angle;  sinuses  three-quarters  the  length  of 
the  calyx  with  high  sides;  interradial  sutures  not  in  concavities. 
Ambulacra  rather  deeply  sunken.  Hyd respires  unknown;  Spir- 
acles apparently  mere  slits  only.    Ornament  not  preserved." 

Localities. — Spergen  Hill,  Paynters  Hill?,  Bedford,  Bloom- 
ington. 

There  is  a  considerable  difference  in  form  between  the  speci- 
mens figured  and  the  figure  by  Etheridge  and  Carpenter,  but  it  is 
merelv  the  difference  in  robustness  of  a£«).  It  has  the  nearlv  flat 
sides,  truncated  base  and  other  characters  separating  it  from  the 
above  species  which  is  inserted  for  comparison.  It  may  be  found 
in  the  Salem  limestone,  but  has  not  been  as  yet  It  was  de- 
scrilwd  from  the  Ilarrodsburg  limestone  at  Salem. 

The  stem  of  Tricoelorrinus  is  triangular  instead  of  round,  as 
stated  by  Etheridge  and  Carpenter. 

TRICOELOCRIXUS  WOODMANI  Meek  and  Worthen. 

Test  figs.  4, 5. 

Pentrcmitcs  ohliquatvs  Eoemer,  Archiv.  fur  Xaturgesch.,  Jahrg. 
XVII,  p.  367,  taf.  VIII,  ff.  11a,  b,  1851. 

Body  large,  pyriform,  nearly  flat  below.  Ambulacral  areas 
very  long,  three-fourths  the  length  of  the  individual,  very  narrow, 
deeply  sunken  beneath  the  surface  of  the  body.  About  seventy- 
five  poral  pieces  on  a  side.  Radial  pieces  very  long,  quadrangular 
outwardly,  terminating  in  points  above  the  oral  aperture.  The 
two  plates,  which  are  truncated  below  to  form  two  of  the  three 
excavations  in  the  base,  have  the  ambulncral  angle  extending  dowTi- 
ward  from  the  end  of  the  area  a  distance  equal  to  one-third  its 
length.  They  are  then  almost  flatly  truncated,  the  ridges  con- 
necting th  e  right  posterior  to  those  on  either  side  may  be  so 
faint  as  to  be  scarcely  noticeable;  one  ridge  on  the  other  plate  is 
usually  quite  prominent  On  this  account  the  triangular  col- 
umnar articulation  is  usually  a  little  eccentric  toward  the  ante- 
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rior.  The  basals  form  a  shallow,  ten-sided,  irr^ular  saucer,  with 
three  prominent  ridges  reaching  to  the  center.  Plates  quadrangu- 
lar and  hexagonal,  the  three  sutures  falling  in  the  three  basal  ex- 
cavations. These  three  depressions  of  the  base  are  shallow  but 
distinct,  tending  to  truncate  the  entire  base.  The  surface  of  the 
specimens  are  covered  with  minute  striae  roughly  parallel  to  the 
edges  of  the  plates.  Oral  opening  comparatively  small.  Gtenital 
openings  quite  small,  opening  beneath  the  tips  of  the  radial  ( ?) 
plates.  Anal  opening  large,  situated  well  down  below  the  apex. 
Localities. — Salem,  Harrodsburg  limestone. 

ARCH-EOCIDARIS  NORWOODI  Hall. 
Plata  XIV,fifa.6-9a:  Plata  XVII A,  figs.  &^f. 

Plates  mostly  hexagonal,  wider  than  long,  and  of  small  size. 
Articulating  process  subtubuform  in  unweathered  and  unworn 
specimens,  separated  from  the  annulation  by  a  pronounced  fur- 
row. Annulation  distinct,  being  merely  the  top  of  the  cylindrical 
elevation  with  elevated  lines  on  the  side  which  run  out  over  the 
platform  at  the  base  and  fade  out  before  reaching  its  edge.  Simi- 
lar lines  radiate  from  the  margin  of  this  platform  across  the  ex- 
cavated flattened  surface  of  the  plate  toward  the  elevated  nodose 
margins,  but  generally  fade  out  before  reaching  it.  These  lines 
are  usually  fasciculated.  The  lateral  margins  may  possess  one, 
two,  or  three,  or  more  rows  of  small  crowded  nodes,  but  the  longer 
margins  never  have  but  a  single  row.  Spines  smooth  except  for 
extremely  fine  longitudinal  lines,  which  extent  their  full  length, 
and  some  indications  of  incipient  spinules.  Rarely  are  these 
spinules  large  enough  to  be  noticed  by  the  naked  eye.  They  are 
mere  longitudinal  elevations,  over  which  the  fine  surface  lines  ex- 
tend. The  annulation  is  strongly  nodose  in  well  preserved  spines. 
Teeth,  probably  of  this  species  (as  the  remains  of  no  other  have 
been  seen)  occur  at  Spergen  Hill  and  are  shown  in  the  plate. 

Localities. — Spera:en  Hill,  Paynters  Hill,  Harrodsbiirg. 

These  specimens  differ  from  A.  Nonvoodi  in  having  the  eleva- 
tion and  platform  of  the  plates  ornamented  and  in  the  relative 
smoothness  of  the  spines. 


Fig.  4.  A,  lateral  riew,  ibiiwInE  uial  openlnK-  B,  basal  view,  sbonlog  the  deed 
lUgleB  of  the  Bldea  and  the  sbarply  produced  keels  and  the  Bbaiptf  deHned  eicavn- 
kma  ot  the  bate.    In  tbege  characters  It  dlHers  tr»m  T.  meetianut. 
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HOLOTHURIAN  SPICULES? 
Plate  XIX,  flgs.  9-17. 

Spicules  resembling  sand  bnrs  or  stellate  sponge  spicules,  but 
which  seem  likely  to  be  Holothiirian  spicules  abound  in  the  Har- 
rodsburg  and  Bloomington  localities,  with  an  occasional  one  at 
Spergen  Hill  and  Paynter's  Hill.  They  seem  to  be  more  abun- 
dant at  Harrodsburg  than  anyAvhere  else. 


VERMES. 


By  J.  W.  Beede. 


SPIRORBIS  IMBRICATUS  Ulrlch. 
Plate  XVII,  figs.  6-6c. 

Spirorbis  imhricatus  Ulrich,  U.  S.  Prof.  Pap.  30,  p.  34,  pi.  IV, 
f.  10,  1905. 

Shell  spirally  coiled  at  first,  rather  small,  cnlarginpj  rapidly 
and  becoming  free,  twisted  trumpet-shaped  in  old  individuals. 
The  shell  is  ornamented  with  greatly  produced  concentric  lamellae, 
wliich  indicate  the  former  location  of  the  flaring  orifice.  There 
are  smaller  concentric  marks  between  the  large  lamellae. 

Localities. — Paj-nters  Hill,  Ilarrodsburg,  Bedford. 

This  species  is  intimately  associated  with  S.  annulatus  Hall, 
and  the  more  slender  small  specimens  with  the  lamellae  8ome\  'hat 
worn  are  separated  from  it  with  difii^ulty.  The  points  of  iis- 
tinction  between  the  two  are  that  S.  annulatus  has  the  lamellae 
much  less  developed  and  after  the  first  whirl  or  two  is  passed  it  is 
cylindrical  and  always  very  slim,  and  when  old  develops  into  a 
cylindrical  corkscrew,  while  the  present  species  is  more  robust,  en- 
larges more  rapidly  and  when  old  develops  into  a  twisted  trum- 
pet, with  very  highly  developed  scale-like  lamellae,  indicating 
growth  stages. 

SPIRORBIS  ANNULATUS  Han. 
Plate  XVII.  flg.  6;  Plate  XXVI,  fig.  30. 

Spirorbis  annulatus  Ilall,  Trans.  Alb.  Inst.  IV,  p.  34,  1856. 

"Shell  ])lanorbieu]ar,  more  or  less  ascending,  irregular  spiral; 
spire  composed  of  about  three  turns,  w'liicli  are  contiguous  or  more 
or  less  disconnected;  umbilical  side  more  or  less  deep  and  regu- 
lar, according  to  the  reguhirity  of  the  spiral;  surface  ornamented 
with  strong  annulntions,  with  finer  striae  between. 
"Diameter  from  .002  to  .25  of  an  inch."  (Hall.) 
Localities. — Puyntcrs  inil,  Spergen  ITill,  Ilarrodsburg,  Bed- 
ford, Eloomington,  Ellettsville,  Stinesville,  Romona. 

(1271) 
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^^This  species  attains  a  rather  larger  size  than  is  common  with 
those  of  the  genus.  The  coiling  of  the  tube  is  very  irr^ular,  but 
always  dextrally  ascending  from  a  small  base  of  attachment,  al- 
though the  specimens  are  invariably  found  free.  The  annulat- 
ing  striae  are  strong,  raised  and  lamelloee,  and  form  a  very  good 
distinguishing  feature  of  the  species."     (Whitfield.) 

It  should  be  noted  here  that  many  specimens  are  found  attached 
to  bryozoa  and  corals  and  occasionally  shells.  The  lamellae  are 
less  strong  and  less  imbricating  than  in  the  preceding  species  and 
it  is  more  (ylindrical. 

SPIRORBIS  NODUIvOSUS  Hall. 
Plate  XXVI,  fig.  31. 

Spirorbis  annulatus  var.  nodulisus  Hall,  Trans.  Alb.  Inst,  IV,  p. 
34,  1866. 

"Shell  in  form  like  the  preceding;  last  volution  strongly  de- 
flected, volutions  subangular,  marked  by  oblique  striae  or  ridges, 
which  become  strongly  nodulose  on  the  umbilical  side,  and  partic- 
ularly towards  the  aperture."     (Hall.) 

Localities. — Spergen  Hill,  Paynters  Hill,  Harrodsburg. 

"The  nodose  character  of  this  species  is  a  strong  distinguishing 
feature,  and  is  entirely  unlike  the  surface  structure  of  the  pre- 
ceding one,  being  composed  of  oblique  rows  of  thickened  nodes, 
not  capable  of  being  formed  by  a  modification  of  the  distant, 
straight,  encircling  lines  of  the  surface  of  that  one,  therefore  I  see 
no  impropriety  in  classing  it  as  a  distinct  species.  It  possesses 
about  two  or  two  and  a  half  volutions,  the  latter  part  of  the  outer 
one  being  deflected  to  nearly  an  upright  position  and  is  free  and 
cylindrical.  Both  these  species  in  nearly  every  case  show  indica- 
tions of  having  been  fixed  to  some  foreign  substance  when  living 
and  young,  but  are  always,  so  far  as  I  am  aware,  found  loose  in 
the  rock.  It  would  seem  probable  that  they  had  been  attached 
during  life  to  some  perishable  substance,  as  a  plant,  which  on  de- 
composing had  freed  the  tubes  and  allowed  them  to  fall  to  the 
bottom  of  the  water  in  a  free  state." 

The  specimens  of  this  species  have  also  been  found  attached. 
They  are  of  very  much  more  rare  occurrence  than  8.  annulatus, 
and  have  not  been  found  in  the  "corkscrew  form." 
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ORTONIA  BLATCHLBTI  N.  SP. 
Plate  XIX,  fig.  8. 

Tubes  quite  small,  rather  crooked  trumpet-shaped,  enlarging 
gradually,  solitary.  The  shell  is  moderately  thin,  with  short, 
coarse,  imbricating  annulations  with  smaller  ones  between  in  speci- 

c 

mens  not  waterwom;  attached  the  entire  length.  The  base  is 
acute.  Our  specimens  are  small  and  attached  to  Monilipora 
heecheri  Grabau. 

Locality. — Bedford. 

This  fossil  lacks  the  longitudinal  striations  of  T.  Cormdites  and 
are  attached  throughout  their  entire  length.  In  these  points  it 
agrees  with  Nicholson's  genus  Ortonia  and  is  referred  to  it  There 
is  no  Carboniferous  worm  in  America  with  which  it  may  be  con- 
founded. 


DESCRIPTION  OF  THE  BRYOZOA.  OF  THE  SALEM 
LIMESTONE  OF  SOUTHERN  INDIANA* 


By  E.  R.  Cumings. 


Very  few  Bryozon  Imve  ever  been  dcscrilx^d  from  the  famous 
oi)Htic  limestones  of  Indiana,  and  those  tliat  have  been  described 
have  fonnd  scant  recognition  in  the  literature.  Tlie  ample  list 
of  species  presented  here,  some  of  them  new  to  science,  and  many 
of  them  well  known  forms  in  the  equivalent  formations  of  Illinois 
and  Kentucky,  will  be  a  surprise  to  those  geologists  and  paleontol- 
ogists who  have  gained  the  impression  from  the  famous  Spergen 
Hill  fauna  of  Ilall  and  Whitfield  that  the  Indiana  oolitic  contains 
only  small  dwarfed  fossils.  No  better  preserved  fossils  have  ever 
been  studied  by  tho  writer  than  these  exquisite  Fcnestellids  and 
other  Bryozoa  from  the  Dark  Hollow  quarries  of  Bedford — a  town 
famous  for  its  building  stone,  but  hitherto  unknown  as  a  collecting 
ground  for  abundant  and  beautifully  preserved  fossils. 

The  Bryozoa  described  herein  are  from  the  top  of  the  Salem 
formation  and  are  contained  in  an  exceedingly  soft,  loose-grained, 
greatly  decomposed  limestone,  of  such  sort  that  it  is  possible  to  ob- 
tain free  from  the  matrix  portions  of  the  fronds  of  practically  all 
the  species.  The  very  wealth  and  wonderful  preservation  of  the 
materia]  has  made  the  study  replete  with  difficulties,  because  of 
the  presence  of  characters  that  only  the  most  perfectly  preserved 
material  could  show,  and  which  have  therefore  probably  hitherto 
escaped  notice,  and  because  of  the  abundance  of  variations  of  all 
sorts. 

A  glance  at  the  descriptions  that  follow  will  show  that  the  fauna 
contains  a  number  of  forms  characteristic  of  the  Keokuk  forma- 
tion, and  which  have  not  hitherto  been  listed  from  above  that  hori- 
zon. The  Warsaw  species  described  from  Bedford  show  differ- 
ences from  their  equivalents  in  Illinois,  perhaps  dependent  upon 
the  cxceptionalh'  favorable  conditions  which  must  have  obtained  at 
the  Indiana  locality. 

The  distribution  of  this  Brybzoan  fauna  in  Indiana  has  not  yet 
been  adequately  determined,     llany  of  the  species  have  been  seen 
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at  Bloomingtoiiy  and  some  at  Stinesville  and  Ellcttsville.  The  lo- 
calities farther  south  have  not  afforded  many  Fenestellidae.  This 
is  perhaps  more  due  to  the  sort  of  preservation  that  obtains  at 
Spergen  Hill  and  other  southern  localities  than  to  an  actual  ab- 
sence of  Fenestellids  from  the  waters.  Ilemitrypa  Proutana  is 
usually  present  in  these  localities  and  with  it  a  Polypora  or  two. 

Where  the  stunted  fauna  comes  in,  as  at  Harrodsburg,  Fenes- 
tellid  Bryozoa  are  either  absent  or  in  such  small  fragments  as  to 
be  nearly  unidentifiable.  At  Harrodsburg  small  species  of  Rhomr 
hopora  are  fairly  common. 

Class  BRYOZOA  Ehrenberg. 

Order  GYMNOLAEMATA  Allman. 

Suborder  CRYPTOSTOMATA  Vine. 

Genus  FENESTRALIA  rrout. 

"Zoarium  as  in  Fenestella,  but  with  four  rows  of  apertures,  two 
on  each  side  of  the  prominent  median  keel." 

FEXESTRALIA  SANCTI-LUDOVICI  Prout 
Plate  XXVII,  figs.  1-la. 

Trans.  St.  Louis  Acad.  Sci.,  I,  p.  235,  pi.  15,  Figs.  1-la. 

"Zoarium  a  large  flabelliform  expansion.  Branches  9.6  to  11.6 
in  one  cm.,  rather  slender  and  unequal,  somewhat  rigid,  strongly 
carinatcd,  the  aperture  bearing  surfaces  eitlicr  flat  or  sli«:litly  con- 
vex; average  width  of  branches  0.6  mm.,  increasing  from  0.5  to  0.7 
or  0.8  mm.  between  the  bifurcations.  Dissepiments  rounded,  de- 
pressed, expanding  but  little  at  their  ends,  about  two-thirds  the 
width  of  the  branches.  Fcnestrules  oblong  sub-qundrangulnr  or 
oval,  their  width  varying  from  one-fourth  to  one-hnlf  the  Icnirth; 
about  SIX  in  one  cm.  longitudinally.  Carina  strong,  rounded, 
dilating  into  prominent  elongated  tubercles  at  intervals  of  1  mm. 
Zoopcia  in  fonr  ranges,  two  on  each  side  of  the  carina.  Apertures 
sometimes  alternating,  usually  opposite,  those  of  the  lower  ranges 
opening  ohlicjuely  or  directly  into  the  fcnestrules  and  often  ob- 
scured by  tliosc  of  the  u])per  rows.  *  *  *  There  arc  six  or 
seven  apertures  in  each  row  to  a  fencstrule,  one  of  them  opposite. 
each  dissepiment.     The  apertures  are  of  medium  size,  surrounded 


1276  EEPOKT   OF   STATE   GEOLOGIST. 

by  a  thin  peristome,  their  diameter  or  a  little  more  apart^  with 
eighteen  in  5  nmi. 

"On  the  reverse  the  branches  are  narrowly  rounded,  smooth 
or  finely  granulose,  have  sloping  sides,  are  straight  or  slightly  zig- 
zag, and  appear  much  thicker  than  on  the  opposite  side."  *  *  * 
(Ulrich,  Geol.  Surv.  111.,  VIII,  pp.  604,  605.) 

Bedford,  Indiana,  rare. 

Indiana  University  collection. 

FBNBSl^RALIA  COMPAOTA  Ulrich. 
Plate  XXVII,  flg.  2. 

Geol.  Surv.  111.,  VIII,  p.  605,  pi.  59,  Fig.  1. 

Zoarial  characters  similar  to  those  of  F.  StAvdovici.  Branches 
narrower,  11.5  to  12.5  to  the  cm.  Nodes  on  the  keel  inconspic- 
uous or  wanting.  Large  nodes  on  the  reverse.  Dissepiments  de- 
pressed, strong,  rounded.     Fenestrules  8  in  one  cm. 

Bedford,  Indiana,  rather  common. 

Indiana  University  collection. 

Genus  FENE2STELLA  Lonsdale. 
Murchison's  Silurian  System,  p.  677. 

Zoaria  flabellate  or  infundibular,  poriferous  on  one  side; 
branches  straight,  or  sometimes  somewhat  flexuous,  connected  at 
frequent  intem^als  by  non-poriferous  cross-bars,  called  dissepi- 
ments. ZofBcia  in  two  rows,  one  on  each  side  of  a  median  keel 
or  row  of  spines  or  nodes.  Reverse  of  branches  usually  striate  or 
granular. 

The  original  definition  of  this  genus  by  Lonsdale  restricts  it  to 
forms  having  the  zooecia  on  the  outside  of  an  infundibular  zoarium 
— such  forms  as  F,  Milleri,  which  have  recently,  and  the  writer 
believes  incorrectly,  been  placed  in  a  separate  genus,  Semicosci- 
nium.  Lonsdale  in  the  Greology  of  the  Ural  Mountains  greatly 
widened  his  definition  of  Fenestella,  making  it  include  forms  now 
placed  in  several  more  restricted  genera.  His  original  intent, 
however,  was  clearly  to  erect  a  genus  for  such  forms  as  F.  Milleri, 
having  the  zooecia  on  the  outside  of  the  zoarium.  By  a  strange 
irony  of  fate  the  genus  has  recently  been  restricted  to  forms  having 
the  zooecia  on  the  inside  of  the  zoarium.     The  writer  has  made  it 
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dear  in  his  studies  of  the  development  of  Paleozoic  Bryozoa*  that 
the  classification  of  the  Fenestellids  is  in  an  unsatisfactory  con- 
dition, and  that  a  satisfactory  solution  of  the  difficulties  must  be 
sought  in  the  ontogeny  of  the  various  forms  now  referred  to  Fen- 
estella  and  its  related  genera.  The  Mississippian  forms  are  nearly 
all  flabellate,  hence  they  are  in  especial  need  of  this  sort  of  study 
in  order  to  determine  their  true  relationships  to  the  Fenestella 
and  Polypora  groups  as  defined  by  the  writer,  f  It  is  probable  that 
a  genus  should  be  erected  to  receive  persistently  flabellate  forms. 

For  the  present  the  writer  follows  the  customary  usage  in  this 
country,  which  we  owe  to  Mr.  E.  O.  Ulrich,  and  which  considers 
F.  plebeia  McCoy  as  the  genotype. 

FENESTELLA  RUDIS  Ulrich. 
Plate  XXVII.  flg.  3-31). 

Geol.  Surv.  111.,  VIII,  p.  637,  pi  49,  Figs.  3-3d. 

Zoarium  a  large  flabellate  expansion.  Branches  flexuous,  stout, 
about  0.3  mm.  in  diameter,  16  to  18  in  one  cm.,  approaching  each 
other  somewhat  at  the  dissepiments.  Fenestrules  oval  in  the 
younger  portions  of  the  zoarium,  rounded  in  the  older  portions; 
10  to  the  cm.  Zooecia  large,  peristomes  inconspicuous;  4  to  5 
zocccia  to  the  fenestrule,  22  in  0.5  cm.  Carina  mediiun  strong 
and  carrying  a  row  of  large  spines  0.5  mm.  or  more  apart  In 
weathered  specimens  the  carina  appears  much  narrower  and 
sharper.  Reverse  of  branches  rounded,  and  with  a  number  of 
large  low  spines  to  the  fenestrule,  especially  at  the  angles  of  the 
fenestrules.  Mr.  liassler  would  consider  this  a  good  variety  of 
F.  riidis. 

Bedford,  Indiana,  rather  common. 

Indiana  University  collection. 

FENESTELLA  COMPRESSA  Viir.  ELONOATA  n.  var. 

Plate  XXVIII,  figs.  1-lb  and  2-2c. 

Zoaria  consisting  of  flabellate  expansions  of  very  lax  growth. 
Branches  small,  narrow,  rounded,  sometimes  slightly  flexuous, 
about  0.15  to  0.25  mm.  in  diameter,  and  12  to  16  to  the  cm.    Fen- 
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estrules  oblong  to  quadrate^  7  to  9  in  1  cm.^  the  length  of  a  fenes- 
tmle  varying  from  0.8  to  1.3  mm.  and  the  breadth  from  0.8  to 
0.5  mm.  On  the  reverse  the  quadrate  or  rectangular  appearance  of 
the  fenestrule  is  much  more  pronounced  than  on  the  obverse; 
hence  on  the  obverse  they  frequently  appear  oval  or  elliptical. 
Zoo^cia  rather  small,  0.075  mm.  in  diameter,  without  pronounced 
peristomes,  slightly  indenting  the  fenestrules;  6  or  6  zocecia  to  the 
fenestrule.  The  carina  is  high  and  narrow  and  bears  an  occa- 
sional conspicuous  spine.  Keverse  of  branches  rounded,  either 
smooth  or  with  a  number  of  spines  to  the  fenestrule,  which  are 
sometimes  very  long  and  sharp. 

Bedford,  Indiana,  not  common. 

Indiana  University  collection. 

FENErSTELLA  EXIGUA  Ulrich. 
Plate  XXVIII,  fiffs.  8-3a. 

Geol.  Surv.  111.,  VIII,  p.  545,  pi.  51,  figs.  1-la. 

Zoarium  forming  large  flabelliform  expansions.  Branches 
somewlmt  flcxnous,  18  to  20  to  the  cm.,  0.15  to  0.45  mm.  in  diam- 
eter. Fenestniles  oval,  12  to  14  to  the  cm.  Zoax:ia  small,  from 
4  to  5  to  the  fenestrule.  Carina  narrow,  elevated,  carrying  2  or  3 
low  spines  to  the  fenestrule.  Reverse  of  branches  rounded,  with 
a  strong  node  at  each  end  of  the  dissepiments,  and  a  few  nodes  scatr 
tered  irre^ilarly  over  other  portions  of  the  branches. 

Bedford,  Indiana,  rather  rare. 

Indiana  University  collection. 

Kormal  range  Warsaw. 

FEXESTELLA  MULTISPINOSA  Ulrich. 
Plate  XXIX,  figs.  l-1e. 

Geol.  Surv.  111.,  VIII,  p.  540,  pi.  50,  figs.  3-3d. 

Zoavinm  flabellnte,  expanding  rapidly  because  of  the  frequent 
bifurcation  of  the  branches.  Branches  straight,  0.3  to  0.5  mm. 
in  diameter;  18  to  20  in  one  cm.  Fenestrules  round  to  oval  in  the 
basal  rcii'ion,  roctanjnilar  near  the  growing  margin ;  13  to  15  in  one 
cm.  Zocrcia  about  0.1  mm.  in  diameter,  3  to  4  to  the  fenestrule; 
in  the  older  portions  of  the  zoariimi  usually  operculate.     Obverse 
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with  a  row  of  small  nodes  on  the  not  very  prominent  carina,  and 
with  the  carinate  dissepiments  often  elevated  into  a  distinct  spine 
which  is  sometimes  very  prominent.  Reverse  prannlar-striate  in 
the  yonnger  portions  and  strongly  granular  in  the  older  portions 
of  the  zoarinm.  The  large  regiilnrly  arranged  nodes  shown  in 
Fig.  1-c  have  not  been  obsen^ed  in  any  other  specimen.  This 
latter  specimen  may  prove  to  belong  to  a  distinct  species,  but  for 
the  present  I  prefer  to  include  it  here. 

Bedford  and  Bloomington,  Indiana,  very  abundant 

Indiana  University  collection. 

Normal  range  Keokuk. 

FENESTELLA  TENAX  Ulrich. 
PlaU  XXX,  fiff.l;  XXXI,  flffs.  1-lb. 

Bull.  Denison  University,  IV,  p.  71. 

Zoarium  consisting  of  very  delicate,  closely  arranged,  rounded 
branches,  bifurcating  at  long  intervals;  28  to  30  branches  to  the 
cm.  Diameter  of  branches  0.15  to  0.45  mm.,  the  latter  measure- 
ment bein:^  just  below  a  bifurcation.  Fenestrules  oval,  indented 
by  the  zooecia ;  22  to  23  to  the  cm.  Zocecia  very  small,  with  prom- 
inent peristomes.  Three  zooecia  to  the  fenestrule,  26  in  0.5  cm. 
Carina  usually  elevated  and  narrow,  often  carrying  a  row  of  small 
spines,  one  to  each  zocecium.  Reverse  granulnr-striate.  Dissep- 
iments very  narrow,  slightly  expanded  at  their  junction  with  the 
branches. 

Bedford,  Indiana,  rather  common. 

Indiana  University  collection. 

Normal  range  Waverly  to  Chester. 


FEXESTELLA  TENAX  var.  MULTINODOSA  n.  var. 

Plate   XXXI,   flgs.   2-2a. 

Dimensions  the  same  as  in  F,  tenax,  but  with  a  row  of  small 
spines  along  the  carina,  from  4  to  5  to  the  fenestrule,  and  ar- 
ranged in  a  zigzag  line.  Only  a  few  specimens  of  this  form  have 
been  seen. 

Bedford,  Indiana,  very  rare. 

Indiana  University  collection. 
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FBNBSTBLLA.  SBRRATULA.  Ulrich. 
Plate  XXX,  fifff .  2-2e.  3-3a. 

Geol.  Surv.  111.,  VIII,  p.  644,  pi.  60,  figs.  6-6c. 

Zoarium  a  foliar  expansion.  Brandies  small,  straight,  bifur- 
cating at  rather  frequent  intervals,  0.16  mm.  to  0.45  mm.  in  diam- 
eter ;  from  22  to  26  to  the  cm.  Fenestrules  oval  to  rectangular,  15 
to  20  to  the  cm.  Zooecia  small,  2  to  3  to  the  fenestrule,  22  to  0.5 
cm.  Carina  line-like,  or  when  perfect  fairly  prominent,  sur- 
mounted by  a  row  of  small,  rather  sharp  spines,  one  to  each 
zooeciimi.  Reverse  rather  strongly  striated  and  granular.  Dis- 
sepiments very  narrow,  slightly  expanded  at  their  junction  with 
the  branches,  slightly  carinate  on  the  obverse.  A  very  variable 
species. 

Bedford,  Indiana,  common. 

Indiana  University  collection. 

Normal  range  Keokuk  to  Chester. 

FENESTELLA  TENUISSIMA  n.  sp. 
Plate  XXX,   flg.   4. 

Only  a  few  specimens  of  this  delicate  form  have  been  seen.  It 
strongly  resembles  F,  perminuta  of  the  Lower  Coal  Measures. 
The  excessive  tenuity  of  the  dissepiments  and  small  size  and  wide 
separation  of  the  zooecia  place  this  form  in  strong  contrast  with 
anv  of  its  associates  in  the  Salem  limestone.  Branches  flexuous, 
very  narrow,  0.15  to  0.2  mm.  in  diameter;  20  to  24  to  the  cm. 
Fenestrules  rectangular,  indented  by  the  zoa3cia;  13  fenestrules 
to  the  cm.  Zooecia  very  small,  separated  by  more  than  their  diam- 
eter, and  with  prominent  peristomes.  Three  to  four  zooecia  to  the 
fenestrule.  Dissepiments  very  narrow,  striated,  slightly  expanded 
at  each  end.  Keverse  of  branches  finely  striated.  Carina  very  nar- 
row and  low,  with  an  occasional  low  spine. 

Bedford,  Indiana. 

Indiana  University  collection. 

FEINESTELLA  SERRATULA  var.  QUADRATA  n.  var. 

Plate   XXXI,   figs.   3-3a. 

Zoarium  flabellate.  Branches  round,  bifurcating  at  long  inter- 
vals, 0.15  mm.  in  diameter,  20  to  21  to  the  cm.     Fenestrules  quad- 
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rate  to  oblong,  16  to  the  cm.  Indented  by  the  zocecia.  Dissepi- 
ments about  one-half  as  wide  as  the  branches,  slightly  expanded  at 
their  junction  with  the  latter,  conspicuously  striate.  Zocecia  small, 
distant,  with  moderately  prominent  peristomes ;  3  or  4  to  the  fen- 
estrule.  Carina  scarcely  at  all  elevated  and  without  spines.  Re- 
verse faintly  granular-striate.  The  strikingly  quadrate  appearance 
of  the  fenestrules  is  the  chief  characteristic  of  this  varietv.  An 
extreme  form  of  F.  sen^atula. 

Bedford,  Indiana,  common. 

Indiana  Universitv  collection. 

Genus  UEMITRYPA  PhiUips. 
Paleozoic  Fossils,  p.  27. 

"Zoaria  funnel-shaped  or  undulating  foliar  expansions ;  branches 
rigid.  Zocecia  in  two  ranges,  their  apertures  separated  by  a  mod- 
erately developed  keel.  The  latter  is  elevated  at  regular  inter- 
vals into  small  pillars,  which,  when  the  superstructure  they  sup- 
-  port  is  worn  away,  appear  as  spine-like  prominences.  The  super- 
structure consists  of  straight  or  zigzag  longitudinal  bars,  of  which 
one  is  placed  over  each  branch  upon  the  row  of  pillars,  and  an- 
other usually  somewhat  thinner,  suspended  midway  between  the 
branches.  These  bars  are  then  connected  by  transverse  processes, 
so  as  to  leave  recrular,  small,  generally  hexagonal  openings,  corre- 
sponding in  number  and  position  with  the  zo<fccial  apertures  be- 
neath them/'     (riricli,  Geol.  Surv.  111.,  VIII,  p.  396.) 

HEMITRYPA  PROUTANA  Ulrich. 
Plate  XXXII,    figs.   2-2b. 

FenesteUa  llcwiinjpa  Front. 

Geol.  Surv.  Til.,  VFII,  p.  560,  pi.  57,  figs.  1-lc. 

Trans.  St.  Louis  Acad.  Sci.,  I,  p.  444,  pi.  17,  figs.  4,  4a. 

"Zoarium  a  large  flal)ellate  or  serni-infundibular  expansion, 
more  or  less  undulated  toward  the  free  margins.  Obverse  or  in- 
ner side  protected  by  a  delicate  network,  formed  by  the  union  of 
longitudinal  and  transverse  bars.  The  former  consists  of  two 
kinds,  a  slightly  stronger  and  more  prominent  set,  which  are  de- 
veloped directly  over  the  center  of  the  branches  and  united  to 
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them  by  short  supporting  pillars.  These  may  be  called  the  prm- 
cipal  bars.  A  second  set,  which  alternates  with  the  principals 
and  may  be  known  as  the  secondary  bars,  are  suspended  over  the 
space  between  the  branches.  The  network  is  completed  by  a  set  of 
short  transverse  bars  [scalfle].  *  *  *  Measuring  transversely, 
about  twenty-six  rows  of  interstices  occur  in  5  mm. ;  longitudinally 
about  twenty-four.  One  to  three  small  denticles  sometimes  pro- 
ject from  the  bars  into  the  interstices.  When  this  network  has 
been  denuded  *  *  *  fte  obverse  face  of  the  branches  is  seen 
to  be  ridge-shaped,  from  0.2  to  0.32  mm.  wide,  and  generally  26 
in  1  cm.  Tlie  median  carina  is  neither  sharp  nor  prominent, 
but  carries  small  nodes  (the  broken  pillars  that  support  the  super- 
ficial network)  at  intervals  corresponding  with  the  length  of  the 
zooecia.  Dissepiments  very  short,  depressed,  about  half  as  wide 
as  the  branches.  Fenestrules  long-oval,  small,  about  0.3  by  0.1 
mm.,  and  18  or  19  in  1  cm.  Zooecia  in  two  ranges,  23  or  24  in  6 
mm.,  with  small,  widely  separated,  circular  apertures,  and  elevated 
peristome. 

"On  the  reverse  the  branches  and  dissepiments  are  on  the  same 
plane,  usually  ridge-shaped,  forming  quadrangular  fenestrules 
of  greater  width  than  on  the  opposite  face.  On  mature  examples 
the  branches  are  smooth  or  very  finely  granular.  On  young  ones 
they  are  faintly  striated."     (Ulrich,  loc.  cit.) 

Bedford,  Bloomington,  Spergen  Hill,  Lanesville  and  Edwards- 
ville,  Indiana,  rather  common. 

Collections  of  American  Museum,  National  Museum  and  G.  K. 
Greene. 

Normal  range  Keokuk  to  St.  Louis. 

HEMITRYPA  PROUTANA  var.  NODODORSALIS  n.  var. 

Plate  XXXII,   figs.   1-lc. 

Dimensions  and  characters  of  the  superstructure  same  as  in  IJ. 
Proutana,  but  with  a  conspicuous  node  at  each  angle  of  the  fen- 
estrules on  the  reverse;  and  branches  and  dissepiments  more 
rounded  than  in  that  species.  This  is  the  commonest  Hemifrypa 
at  Bedford. 

Bedford,  Indiana,  common. 

Indiana  Universitv  collection. 
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IIBMITRYPA  BEEDBI  ii.  sj). 
Plaic  XX XI I,   flgs.   3-3c. 

Zoarium  and  infundibular  expansion  attaining  a  size  of  several 
cm.,  undulating.  I^ranches  rigid  of  very  uniform  breadth, 
scarcely  departing  from  O.J^  nun.  except  just  above  and  just  below 
a  bifurcation.  Bifurciitions  remote,  so  that  the  frond  expands 
very  slowly.  There  are  24  branches  to  the  cm.  Fenestrules  very 
narrow  in  fully  developed  portions  of  the  zoarium,  almost  slit- 
like, especially  as  seen  from  the  reverse,  19  to  20  to  the  cm.  The 
ratio  of  length  to  breadth  may  be  as  great  as  7  to  1.  The  normal 
breadth  of  a  fenestrule  is  0.125  to  0.15  nun.,  and  the  length  0.3 
to  0.35  mm.  Dissepiments  very  short,  depressed,  and  where  the 
fenestrules  are  narrowest,  scarcely  visible  at  all.  They  have  niucli 
the  same  appearance  on  Ix^th  tlie  obverse  and  reverse. 

Superstructure  consisting  of  pentagonal  and  hexagonal  inter- 
stices, 24  in  0.5  cm.,  both  longitudinally  and  transversely;  strongly 
indented  by  three  or  four  knob-like  tubercles,  giving  them  a  de- 
cidedly floriform  appearance.  The  primary  bars  are  elevated 
above  the  general  level  of  the  interstices,  fonuing  a  ratlier  conspic- 
uous ridge  over  each,  branch. 

The  reverse  of  this  species  is  very  characteristic.  The  branches 
are  flattened  and  strongly  marked  l)y  five  or  six  granulose  strise. 
In  this  respect  the  resemblance  to  //.  peristriaia  is  very  close,  but 
the  lines  of  nodes  are  lacking.  Other  diflFcrences  from  //.  per- 
striata^  its  nearest  ally,  are  the  florifonn,  polygonal  interstices, 
and  the  dimensions;  the  latter  species  having  20  to  22  branches 
and  14  or  15  fenestrules  to  the  cm.,  whereas  the  present  species 
has  24  branches  iuul  19  to  20  fenestrules  to  the  cm. 

Bedford,  Indiana,  rare. 

Indiana  Thiiversitv  col  lection. 

(Jciiiis  POLYPOKA  McCoy. 

Synopsis  of  the  Carboniferous  Fossils  of  Irelan<l,  p.  206. 

Zoaria  similar  to  FetwstcUa  in  general  shsipe  and  either  infun- 
dibular or  flabellate.  Zooecia  on  one  side  of  the  branches,  in  more 
than  two  rows.  Median  keel  lacking.  A  row  of  tubercles  some- 
times occupies  the  median  line  of  tlH3  obverse  of  the  branches. 
Dissepiments  non-poriferous.     Reverse  smooth  or  striate. 
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The  relationships  of  this  genus  have  been  discussed  by  the 
writer  in  his  memoir  on  the  Development  of  Paleozoic  Bryozoa.* 
It  was  shown  there  that  in  its  ontogeny  it  is  very  different  from 
Fenestelldj  and  probably  with  its  associates  entitled  to  rank  in  a 
separate  family.  The  above  diagnosis  follows  the  present  usage 
in  this  country,  but  will  need  some  modification  when  the  devel- 
opment of  the  forms  now  referred  to  the  genus  is  made  known. 


POLYPORA  SIMUbATRIX  Ulrlch. 
Plate  XXXIII.  flga.   l-lb. 

Geol.  Surv.  111.,  VIII,  p.  589,  pi.  69,  figs.  4-4b. 

Zoarium  a  very  large  wavy  flabellate  expansion,  the  largest  seen 
being  18  cm.  wide  and  10  cm.  long.  Branches  large,  slightly  sinu- 
ous, diameter  varying  considerably,  from  0.6  to  1.25  mm.,  the  aver- 
age being  about  0.75  mm.  On  the  obverse  the  branches  are  broadly 
rounded  or  flattened,  while  on  the  reverse  they  descend  rather  ab- 
ruptly into  the  fenestrules  on  either  side  and  are  often  considerably 
flattened  on  the  back.  Reverse  very  finely  granular.  Eight  to 
ten  branches  to  the  cm.  Fenestrules  sulwval  to  rectangular,  tlie 
latter  appearance  is  especially  characteristic  of  the  reverse;  2.5  to 
4.5  mm.  long,  0.3  to  0.8  mm.  broad.  Zooecia  large,  0.1  to  0.15 
mm.  in  diameter ;  in  o  to  5  alternating  rows.  Peristomes  well  de- 
veloped, especially  in  the  older  regions  of  the  zoarium,  where  they 
are  very  prominent.  In  the  younger  portions  of  the  zoarium  the 
zocecia  are  conspicuously  elliptical  in  shape,  with  their  longer  axis 
in  the  direction  of  the  branch,  or,  in  the  case  of  those  in  the  out- 
side rows,  oblique  to  the  direction  of  the  branch.  In  the  older 
portions  of  the  zoarium  the  zo<rcia  appear  more  rounded.  There 
are  normally  seven  zooccia  in  a  row  to  the  fenestrulc;  15  in  0.5 
cm.  Dissepiments  slender,  striated,  0.15  to  0.45  mm.  in  diameter 
scarcely  expanded  at  their  ends,  sometimes  running  rather  ob- 
liquely from  branch  to  branch. 

This  is  one  of  the  largest  polyporas  in  the  Mississippian  rocks, 
being  fully  as  large  as  P.  Ilalliana  and  P.  Maccoyana,  and  differ- 
ing from  lx>th  in  the  absence  of  granules  on  the  obverse,  and  in 

*Ain.  .I<»ur.  Scl.,  Vol.  xtII,  January,  !904. 


FA^UNA   OF   THE   SAT.EM    LIMESTONE.  1285 

the  conspicuotis  peristomes,  and  in  the  elliptical  apertures  and 
striated  dissepiments. 

Bedford  and  Bloomington,  Indiana,  common. 

Indiana  University  collection. 

Normal  range  Keokuk. 


POLYPORA  STRIATA  u.  sp. 
Plate  XXXIir,    figs.  2-2n. 

Zoarium  a  large  flabellate  expansion.  Branches  rigid  or  slightly 
flexnous,  0.4  to  0.9  mm.  in  diameter,  11  or  12  to  the  cm.,  obverse 
rounded  and  spinose,  reverse  flattened,  distinctly  striated.  Fen- 
estniles  oval  to  snbqnadrate,  0.6  to  0.9  mm.  long  by  0.3  to  0.6 
mm.  wide,  6  to  8  to  the  cm.  Zocccia  in  two  or  three  ranges,  some- 
what irregularly  disposed,  small,  about  five  in  a  row  to  the  fen- 
estrule.  Dissepiments  narrow,  round  on  the  reverse,  0.15  to  0.2 
mm.  in  diameter,  expanded  at  their  junction  with  the  branches 
(especially  on  the  obverse),  and  slightly  carinate  on  the  obverse. 
On  the  obverse  there  are  one  or  two  strong  spines  to  the  fenestrule. 
The  reerv'se  is  marked  by  well  defined,  longitudinal  stria?,  except 
in  the  older  part  of  the  zoarium. 

Bedford,  Indiana,  rare. 

Indiana  Univcrsitv  collection. 


POLYPORA  IXTERNODATA  n.  sp. 
PlntP  XXXIV.  ftps.   1-la. 

Zoarium  a  flnbcllatc  expansion.  Branches  soniowhat  sinuous, 
flattened  on  the  reverse,  rounded  on  the  obverse,  varying  cousidcr- 
ablv  in  diameter — from  0.25  to  0.75  mm.  Ten  to  twelve  branches 
to  the  cm.  Dissepiments  short,  very  narrow,  0.2  mm.  in  diam- 
eter, striated  on  the  obverse  and  depressed ;  about  on  a  level  with 
the  brandies  on  the  reverse,  and  each  dissepiment  l)earing  a  stout, 
round  spine,  midway  between  the  branches.  On  the  reverse  the 
dissepiments  appear  sliorter  than  on  the  obverse.  Fcnestrules  va- 
rying greatly  in  size  and  shape,  usually  oval  to  elliptical,  from  0.2 
to  0.6  mm.  wide  and  from  1.0  to  1.5  mm.  long;  7  to  S  fcnestrules 
to  the  cm.     Zoo?cia  large  (0.15  mm.  in  diameter),  round,  with 


128^  REPORT    OF    STATE    GEOLOGIST. 

prominent  peristomes ;  and  in  two  to  four  ranges,  four  in  a  row, 
to  the  fenestrule,  14  to  the  half  em.  The  prominent  spines  on 
the  dissepiments  will  distinfniish  this  r,pecies  from  all  others. 

Bedford,  Indiana,  rare. 

Indiana  University  collection. 

rOLYPORA  BISERIATA  Ulrlcb. 
Plate  XXXIV.   figs.   2-2b. 

Geol.  Sur\'.  111.,  VIII,  p.  592,  pi.  60,  figs.  4-4b. 

"Zoarium  a  slowly  expanding,  irregular,  more  or  less  undulat- 
ing, foliar  network,  from  four  to  eight  cms.  in  height  Branches 
closely  approximated,  17  to  19  in  1  cm.,  slender,  averaging  0.5 
mm.  in  width,  but  increasing  from  0.4  to  0.7  mm.  before  bifur- 
cation, which  takes  place  at  intervals  of  from  5  to  14  mm.  Their 
periferous  surface  is  nearly  flat  or  slightly  elevated  centrally, 
where  a  row  of  prominent  spines  or  nodes  about  0.45  mm.  apart, 
almost  give  the  impression  of  a  median  keel.  Dissepiments  short, 
depressed,  one-half  or  less  than  one-half  the  width  of  the  branches. 
Fenestrules  small,  suboval,  about  14  in  1  cm.  Zocecia  in  two  alter- 
nating ranges,  increasing  to  3  at  a  point  2  or  3  mm.  below  the 
branch  divisions.  Apertures  large,  0.15  mm.  in  diameter,  direct, 
with  prominent  peristome,  17  or  18  in  5  mm.,  their  diameter  or 
less  apart,  often  closed  by  an  opercular  cover  of  the  usual  tyjx}. 
On  the  reverse  the  branches  are  rather  broadly  rounded,  somewhat 
channeled  below  the  bifurcations,  and  either  smooth  or  very  finely 
striated;  the  dissepiments  thin  and  not  depressed,  and  the  fen- 
estrules sub-quadrate."     (Ulrich,  loc,  cit.) 

The  Indiana  specimens  of  this  species  have  15  to  16  branches 
and  12  fenestrules  to  the  em.,  but  in  other  respects  correspond 
very  closely  to  the  description  given  above. 

Bedford,  Indiana,  rather  rare. 

Indiana  Universitv  collection. 

TCormal  range  Warsaw. 

POLYPORA  MACCOYANA  Ulrich. 
Plate  XXXIX,  fig.  1;  Plate  XL. 

"Zoarium  a  large,  flabellate,  slowly  expanding  frond.  Branches 
6  to  8  in  1  cm.,  strong,  rigid,  subcylindrical,  often  with  a  row  of 
widely  separatefl   and  exceptionally  large  spines,   which   usually 
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take  the  place  of  a  cell  aperture.  Though  varying  from  0.6  to  1.2 
mm.,  the  average  width  of  the  branches  is  between  0.8  and  0.9 
mm.  Surface  minutely  granulose.  Dissepiments  slender,  rounded, 
depressed.  Fenestrules  oblong  subquadrate  to  elongate-oval,  of 
variable  width,  averaging  2.4  by  0.8  mm.  [not  so  long  in  the  pres- 
ent examples],  with  3  to  3.5  in  1  cm.  [4  to  6].  Zooecia  in  from 
4  to  8  alternating  ranges,  normally  in  6  or  6.  Apertures  14  or 
15  in  5  mm.,  subcircular,  without  peristome,  appearing  larger  in 
worn  examples  than  in  perfect  ones,  widely  separated  longitudi- 
nally, and  arranged  m  more  or  lesj^  regular  intersecting  diagonal 
series.  Reverse  of  branches  and  dissepiments  convex  and  finely 
striated. 

"This  species,  although  closely  related  to  P.  halliana  Prout, 
can  not  be  confounded  with  it.  The  fenestrules  are  so  much 
longer,  the  branches  stronger,  more  rigid  and  cylindrical,  that  a 
glance  suffices  to  distinguish  them.  P.  simulatrix  resembles  it 
more  in  its  general  aspect,  but  differs  widely  in  important  charac- 
ters."    (Ulrich,  Geol.  Surv.  Til.,  vol.  VIIT,  pp.  588,  589.) 

Bedford,  Indiana,  rare. 

Indiana  University  collection. 

POLYPORA  SPININODATA  Ulrich. 
IMftto  XXXIX,   figs.   2,  3. 

Zoarium  a  foliar  ox])ansion.  Branches  stout,  broadly  roun  led 
on  the  obverse,  0.4  to  0.6  mm.  in  diameter  14  to  15  to  the  cm. 
Fenestrules  oval  0.35  by  0.65  mm. ;  11  to  the  cm.  on  the  average. 
Zocecia  large,  with  prominent  peristomes,  arranged  in  3  or  4  al- 
ternating rows;  0.1  to  0.15  mm.  in  diameter.  Reverse  rounded 
and  with  largo  hollow  spines  at  intervals.  The  only  specimen 
in  my  collection  is  p^wrly  preserve<l,  but  has  tlie  general  appear- 
ance and  measurements  of  this  species. 

Bedford,  Indiana,  very  rare. 

Indiana  Universitv  collection. 

a.' 

PlNNATOrOJ^A  SPV 
IMtite  XX XIV.    n;;.s.   3-3a. 

Tt^-0  specimens  of  what  seem  to  be  fragments  of  the  fronds  of 
Pinnaiopora  have  l>oen  found  in  the  Bedford  material.  These 
are  not  of  a  nature  to  warrant  more  accurate  identification. 

Bedford,  Indiana,  very  rare. 

Indiana  University  collection. 
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Genus  DICHOTRYPA  Ulrlch. 

Geol.  Surv.  111.,  VIII,  p.  386'. 

"Zoaria  consisting  of  large,  thin,  bifoliate  expansions.  The  sur- 
face with  solid  maculae.  Zocecial  structure  in  conformity  with 
that  given  for  the  family  [Cystodictyonidse]."     (Ulrich,  loc.  cit) 

DICHOTRYPA  FLABELLUM  (Rominger). 
Plate  XXXIV,  fig.  4. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  1866,  p.  122. 

"Zoarium  having  a  strong,  expanded  base,  roughly  marked  on 
the  lower  side  with  a  concentrically  wrinkled  epitheca.  On  the 
upper  side  the  base  gradually  contracts  into  a  flattened  or  sub- 
cylindrical  stem,  which  soon  expands  again  into  a  bifoliate,  fan- 
shaped  frond,  from  1.5  to  4.0  mm.  in  thickness,  and  several  cm. 
in  width  and  height.  The  base,  stem,  and  lower  portion  of 
large  examples  is  covered  with  a  faintly  striated  dermatic  crust 
Above  this  the  surface  presents  solid  substellate  macute,  4  or  5 
mm.  apart,  bordered  by  apertures  very  slightly  larger  than  the 
rest.  In  the  perfect  state  the  apertures  are  oval,  0.12  to  0.15 
mm.  in  length,  with  the  lunarium  on  one  side  more  or  less  ele- 
vated. In  the  ordinary  state  of  preservation  they  appear  much 
larger  (about  0.2  mm.)  and  the  interspaces  correspondingly  nar- 
rower. The  apertures  are  regularly  arranged  in  intersecting  lines, 
sometimes  with  six,  but  more  commonly  with  seven  in  three  mm. 
Interspaces  generally  a  little  elevated,  and  when  well  preserved 
covered  with  fine  flexuous  stride.  These  also  occur  on  the  sur- 
face of  the  macuLT."    (Ulrich,  Geol.  Surv.  111.,  VIII,  p.  501.) 

Spergen  Hill,  Bloomington,  Stinesville,  and  Lanesville,  Indi- 
ana, very  abundant. 

Indiana  University  collection. 

DICHOTRYPA  SP? 
Plate   XXXV,    fig.  6. 

A  single  specimen  from  Stinesville,  Indiana,  has  the  following 
characters :  Zoarium  a  thin  bilaminar  expansion.  Zooecia  smaller 
than  in  D,  flubellum,  0.1  to  0.15  mm.  in  diameter,  10  to  11  in  5 
mm.,  arranged  in  intersecting  lines.     The  margins  of  the  aper- 
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tures  are  scarcely  elevated,  except  on  the  lunarial  side ;  those  sur- 
rounding the  macute  are  larger  than  those  in  the  interval  between 
macute  (about  1.5  mm.  in  diameter).  The  macula;  are  elongate, 
perfectly  smooth,  bounded  by  seven  or  eight  zooecia  with  their  lu- 
naria  facing  the  macnla,  and  1.5  mm.  apart. 

This  form  may  be  referable  to  the  common  D,  flabellum. 

Stinesville,  Indiana,  very  rare. 

Indiana  University  collection. 

Genus  CYSTODICTYA  Ulrich. 

•lour.  Cincinnati  Soc.  Nat.  Hist.,  V,  pp.  152,  170. 

"Zoaria  ramose,  bifoliate,  the  branches  acutely  elliptical  in  cross 
-♦ection,  with  sub-parallel,  sharp,  non-poriferous,  striated,  granu- 
lose,  or  smooth  margins.  Zooecia  apertures  generally  arranged  in 
longitudinal  series  between  ridges,  sometimes  in  more  pronounced 
oblique  rows.  Apertures  sub-elliptical,  partially  closed  in  the 
fully  matured  condition,  with  a  more  or  less  developed  lunarium, 
that  is  always  situated  upon  the  side  nearest  to  the  margin  of  a 
branch.  Interspaces  finely  striated,  granulose  or  smooth,  and 
never  with  pits  or  cells,  excepting  when  worn."  (Ulrich,  Greol. 
Surv.  111.,  VIII,  p.  385.) 

CYSTODICTYA  LINEATA  Ulrich. 
IMate  XXXV,    fig.   1. 

Jour.  Cincinnati  Soc.  Nat.  Hist,  VII,  p.  37,  pi.  II,  4r4c. 

Zoarium  bifoliate  thin,  4  to  5  mm.  wide,  consisting  of  strap- 
like bifurcating  fronds  with  sharp  edges.  Zooecia  in  8  to  10  paral- 
lel ranges  separated  by  very  low  ridges,  which  appear  much  more 
prominent  in  weathered  than  in  well  preserved  specimens;  alter- 
nating in  adjacent  rows,  about  11  zoopcia  in  0.5  cm.  longitudinally, 
and  12  in  0.5  cm.  diagonally.  Where  well  presented  the  sides  of 
the  zooQcia  nearest  the  margins  of  the  branch  is  elevated,  hood- 
like. Spaces  between  zocecia  faintly  and  finely  striated  and  gran- 
ulose. 

Spergen  Hill,  Bloomington,  Lanesville  and  Paynters  Hill,  In- 
diana, common ;  Bedford,  Indiana,  rare. 

Indiana  University  collection. 
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CYSTODICTYA  OCBLLATA  Ulrich. 
Plate  XXXV,   fig.   2. 

Two  specimens  from  Bedford,  Indiana,  have  the  appearance 
shown  in  pi.  IX,  fig.  2.  There  are  practically  no  ridges  between 
the  rows  of  zooecia,  and  the  whole  surface  between  zooecia  is  uni- 
formly covered  with  fine  granules  and  fine  sinuous  striae.  These 
are  probably  only  exceptionally  well  preserved  examples  of  (7. 
ocellata. 

Genus  WORTHET^OPORA  Ulrich. 

Geol.  Surv.  HI.,  VIII,  p.  403. 

"Zoaria  bifoliate,  branching  or  palmate.  Zooecia  very  regularly 
arranged,  snbtubular,  or  rather,  elongate  rhomboidal,  with  the  aper- 
ture semi-elliptical.  On  the  surface  the  line  of  junction  between 
the  cells  is  marked  by  an  elevated  ridge.  The  truncated  posterior 
margin  of  the  aperture  is  raised  into  a  less  strong  transverse  bar. 
The  elongate  triangular  depressed  front  appears  perfectly  plain." 
(Ulrich  loc.  cit) 

WORTHENOPORA  SPINOSA  Ulrich. 
I'late  XXXV,    flg.  3. 

Geol.  Surv.  111.,  VIII,  p.  669,  pi.  68,  figs.  1-lg. 

"Zoarium  a  bilaminar  elongate  frond,  3  or  4  mm.  wide,  0.5  to 
0.8  mm.  in  thickness,  branching  dichotomously  or  otherwise  at 
long  intervals.  Acutely  elliptical  in  cross  section.  Margins  sub- 
parallel,  armed  with  a  series  of  slender  spines  from  0.3  to  0.5 
mm.  long,  pointing  obliquely  upward  and  outward.  There  are 
on  each  side  about  16  in  3  mm.  Zooecia  enclosed  by  an  elevated 
sub-angular  ridge,  common  to  adjoining  zooecia.  The  space  en- 
closed is  elongate,  somewhat  rhombic  in  shape,  drawn  out  long 
wedge-shaped  posteriorly,  and  more  rounded  anteriorly;  the  whole 
usually  0.6  mm.  long  and  0.12  mm.  wide.  Aperture  semi-ellipti- 
cal, truncated  posteriorly,  0.18  mm.  long,  and  0.1  mm.  wide,  oc- 
cupying the  anterior  third  of  the  space  enclosed  by  the  ridges, 
which  form  its  margin  except  at  the  posterior  side,  whore  a  thin- 
ner and  less  elevated  line  separates  the  aperture  from  the  re- 
mainder of  the  enclosure.  The  latter  forms  an  irregular  sub- 
triangular  depressed  space,  with  the  bottom  smooth  and  slightly 
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concave.  When  perfect  five  small  tubercles,  one  on  the  posterior 
and  two  on  each  of  the  lateral  margins,  project  into  the  aperture. 
Apertures  arranged  in  regular,  acutely  intersecting,  diagonal  se- 
ries, 9  in  3  mm.,  and  in  less  regular  transverse  rows,  between  8 
and  9  in  2  mm.  The  marginal  rows  of  zooecia  are  usually  a  little 
larger  than  the  central  ones."     (TJlrich,  loc.  cit,) 

My  specimens  do  not  show  the  marginal  spines,  and  differ 
slightly  in  the  measurements,  but  are  evidently  referable  to  this 
species. 

Bedford  and  Bloomington,  Indiana,  rare. 

Indiana  University  collection. 

Normal  range  Keokuk. 


WORTHENOPORA  SPATULATA  (Prout). 
Plate  XXXV,   flg.  4. 

Trans.  St.  Louis  Acad.  Sci.,  I,  p.  446,  pi.  17,  figs.  2-2c. 

"This  species  dift'ers  from  W.  spinosa  mainly  in  the  form  of 
the  zoarium,  which  is  always  more  explanate,  being  usually  of 
flabellate  form.  The  margins  are  sharp  and  striate,  and  without 
spines.  On  one  fragment  many  of  the  triangular  suboval  spaces 
are  divided  in  half  by  a  thin  transverse  ridge."  (Ulrich,  Greol. 
Surv.  111.,  VIII,  p.  070.) 

Bedford,  Indiana,  very  rare. 

Indiana  Universitv  collection. 

Normal  range  Warsaw. 

Genus  KHOMBOPORA  Meek. 

Paleontology  of  Eastern  Nebraska,  p.  141. 

"Zoaria  slender,  ramose,  solid.  Zo(rcia  with  the  vestibular  or 
outer  portion  tliick-walled.  Apertures  arranged  regularly  in  diag- 
onally intersecting  or  longitudinal  lines.  Strong  acanthopores 
often  j)res(Mit  nt  the  angles  of  junction  and  more  numerous,  smaller 
spines  irenornlly  occu})y  the  summit  of  the  ridge-like  interspaces 
between  the  sul)-olli])tical  apertures.  Diaphragms  sometimes  pres- 
ent in  the  axial  region."     rUlrieh,  Geol.  Surv.  111.,  VFTI,  p.  402.") 
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RHOMBOPORA  BEDFORDENSIS  n.  sp. 
Plate  XXXV,   fig.   5. 

Zoarium  consisting  of  branching  cylindrical  solid  stems  arising 
from  an  expanded  poriferous  base.  Diameter  of  branches  1.26  to 
1.75  mm.,  and  fronds  attaining  a  length  of  several  cm.  Zooecia 
elliptical,  about  0.075  mm.  wide  by  0.15  mm.  long,  arranged  In 
regular  diagonal  intersecting  rows  about  4  to  5  in  1  mm.,  and 
about  3  in  1  mm.  when  measured  along  the  longitudinal  rowo. 
The  area  about  the  mouth  of  the  zooecia  is  somewhat  depressed. 
Opposite  the  lower  end  of  each  zooecium  is  a  prominent  node,  sit- 
uated about  one-third  to  one-fourth  of  the  distance  from  this  zooe- 
cium to  the  next  zooecium  below — i.  e.,  toward  the  base  of  the 
branch.  Besides  these  nodes  there  are  on  the  older  portions  of 
the  zoarium  very  obscure  granules. 

Bedford,  Indiana,  rather  rare;  Bloomington,  Stinesville  and 
Harrodsburg,  abimdant. 

Indiana  University  collection. 

Genus  FISTULIPORA  McCoy. 

Ann.  Mag.  Nat.  Hist.,  Ser.  2,  III,  p.  131. 

'^Zoaria  massive,  lamellate,  parasitic  or  free,  with  a  wrinkled 
epitheca  below;  less  commonly  sub-ramose,  the  branches  solid  or 
hollow.  Zooecia  subradially  arranged  about  the  surface  maculae, 
with  ovoid,  sub-triangular  or  pyriform  apertures,  the  variations 
being  due  to  the  degree  in  which  the  lunarium  is  developed ;  inter- 
nally with  thin  walls  and  a  small  number  of  complete  horizontal 
diaphragms.  Interspaces  smooth  or  granular,  internally  occupied 
by  one  or  more  series  of  vesicular  cells."  (Ulrich,  Geol.  Surv. 
m.,  VIII,  p.  382.) 

FISTULIPORA  SPERGENENSIS  Rominger. 
Plate  XXXVI,  flgs.  5  unci  C. 

Proc.  Phila.  Acad.  Sci.,  p.  122. 

"Undulated  convexo-concave  laminae,  or  strumose  utricles  and 
cyst,  with  an  epitheca  on  the  inner  or  inferior  side.  Tubules  one- 
third  of  a  millimeter  wide,  distant  less  than  their  own  diameter. 
Orifices  circular,  surrounded  by  an  elevated  rim,  which  projects 
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more  on  the  outer  side.  Many  specimens  have  no  elevated  tube 
margins,  and  exhibit  interstitial  spaces  with  open  cells;  but  this 
is  only  owing  to  an  imperfect  state  of  preservation,  or  the  effect  of 
detrition.  Surface  raised  in  obtuse  unequal  monticules,  with 
cellulose  maculae  in  the  center."     (Eominger,  loc.  cit,) 

Spergen  Hill,  Paynter's  Hill  and  Lanesville,  Indiana,  very 
abundant;  Bedford,  Indiana,  common. 

Indiana  University  collection. 


FISTULIPOKA  SPERGP:NENSIS  var.  MINOR  n.  var. 

Plate   XXXVI,   fig.  4. 

This  form,  of  which  one  specimen  has  been  seen,  is  associate*  1 
with  F.  Spergenensis  in  the  Spergen  Hill  material.  It  has  morrj 
zooecia  to  the  cm.  and  very  prominent  erect  hoods  to  the  zocrcia. 
The  specimen  represents  a  young  colony,  and  its  peculiar  char- 
acters may  be  due  to  immaturity. 

Spergen  Hill,  Indiana,  very  rare. 

Indiana  University  collection. 

Genus  GLYPTOPORA  Ulrich. 

Jour.  Cincinnati  Soc.  Nat.  Hist.,  vol.  VII,  p.  39. 

'•'Zoaria  forming  thin,  leaf-like  expansions,  composed  of  two 
subequal  layers  of  cells,  adhering  to  each  other  back  to  back. 
Both  surfaces  celluliferous,  with  an  elevated,  sharp  midrib,  (i 
ridge,  which  may  simply  divide  dichotomously  at  varying  inter- 
vals, or  inosculate  more  or  less  frequently,  so  as  to  leave  irregular, 
cup-shaped  depressions.  The  sharp  margin  of  this  ridge  is  non- 
poriferous,  and  may  be  cither  straight  or  serrated.  Distributed 
with  some  regularity  over  the  depressed  portions  of  the  two  sur- 
faces are  sharply  defined,  more  or  less  elongated,  depressed  mac- 
ulae or  furrows,  wliich  may  bifurcate  once  or  twice.  The  remain- 
ing portions  of  the  surface  are  uniformly  occupied  by  the  zocecial 
apertures,  which,  as  usual,  are  provided  with  a  small  crescentic 
lip.  Inter-zocecial  spaces  ocxjupicd  by  vesicular  cells,  which  are 
filled  and  quite  obliterated,  in  the  'matured'  regions,  by  a  second- 
ary deposit,"     (Ulrich,  loc.  cit.) 
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GLYPTOPORA  MICHBLINEA  (Prout). 
Plate  XXXVI,   flg.  1. 

Trans.  St.  Louis  Acad.  Sci.,  I,  p.  573. 

"Zoarium  encrusting  or  free,  with  a  wrinkled  epitheca  on  the 
lower  side.  Upper  surface  divided  into  larger  or  smaller,  deep, 
polygonal,  cup-shaped  cavities,  enclosed  by  prominently  elevated, 
sharp  ridges,  the  summits  of  which,  when  in  a  good  state  of  pres- 
ervation, are  serrated.  The  cups  vary  greatly  in  size,  but  are  ap- 
proximately equal  on  each  example.  The  average  width  in  the 
two  largest  specimens  seen  is  about  12  mm.,  while  in  others  it  is 
only  about  0*  mm.  At  the  bottom  of  the  cups  there  is  a  more  or 
less  elongated  depressed  solid  macula.  Similar  narrow  maculae 
extend  up  the  sides  of  the  ridge  at  intervals  apart  of  2  mm.,  more 
or  less.  These  maculae  usually  occupy  corresponding  positions 
on  each  side  of  the  ridges,  and  being  depressed,  terminate  before 
reaching  their  summits.  The  serrated  character  of  the  comb  of 
the  ridge  is  due  to  this  circumstance.  The  spaces  between  the 
maculae  is  [are]  uniformly  occupied  by  the  zooecia  apertures. 
These  are  sub-circular,  about  0.16  mm.  in  diameter  and  9  in  3 
mm.,  separated  by  interspaces  equal  in  width  to  their  diameter." 
(Ulrich,  Geo].  Surv.  111.,  VIII,  p.  515.)   • 

Bedford,  Indiana,  very  rare. 

Indiana  University  collection. 

Normal  range  Warsaw. 

Genus  STENOPORA  Lonsdale. 

Darwin's  "Volcanic  Islands,"  Appendix,  p.  161. 

"Zoarium  ramose,  sublobate,  massive,  laminar  or  parasitic. 
Surface  even  or  montiferous.  In  the  mature  region  the  zooecial 
tube  walls  are  periodically  thickened  so  as  to  appear  moniliform 
in  vertical  sections.  Comparatively  large  acanthopores  are  de- 
veloped at  the  angles  of  the  cells.  Diaphragms  straight,  more  or 
less  numerous,  with  a  large  central  perforation;  a  few  irregular 
mesopores  occasionally  present."  (Ulrich,  Geol.  Surv.  111.,  VYII, 
p.  375.) 
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STBNOPOUA  SP? 
Plate  XXXVI,   fig.  2. 

Zoarium  a  thin  crust-like  expansion  with  a  wrinkled  epitheca  on 
the  reverse.  Zocecia  very  short,  arising  abruptly  from  the  epi- 
theca, rounded  or  irregularly  polygonal,  0.2  mm.  in  diameter,  17 
in  0.5  cm.  Between  the  zocecia  there  are  occasional  mesopores, 
especially  at  the  interzooecial  angles.  Intcrzooecial  walls  thin,  no- 
dose when  perfect  (probably  due  to  the  acanthopores).  An  oc- 
casional perforated  diaphragm  may  be  seen  in  the  apertures  of 
the  zocecia.  The  internal  characters  of  this  species  are  not  very 
fully  known,  on  account  of  the  lack  of  material.  The  zoojcial 
walls  are  periodically  thickened,  and  acanthopores  are  small  and 
numerous,  which  characters  are,  together  with  the  perforated  dia- 
phragms, sufRcien  tto  place  the  form  in  the  genus  Stenopora. 

Bedford,  Indiana^  very  rare. 

Indiana  University  collection. 

STENOPORA  RUDIS  Ulr. 
Plate  XXXVI,  fig.  3. 

2k>arium  a  circular,  disc-like  body,  10  mm.  in  diameter,  with  a 
concentrically  wrinkled  epitheca,  with  faint  radial  striations. 
Zooecia  usually  pentagonal  to  square,  but  sometimes  rounded,  0.25 
to  0.3  mm.  in  diameter,  about  14  to  the  half  cm. ;  when  well  pre- 
served a  centrally  perforated  diaphragm  may  be  seen  in  the  zocecia, 
depressed  somewhat  below  its  mouth.  The  ridges  between  the 
zooecia  are  about  0.1  mm.  thick  and  without  nodes  or  spines  except 
an  occasional  node  at  the  angles.  The  material  available  has  not 
made  it  possible  to  elucidate  satisfactorily  the  internal  structure. 
In  tangential  sections  the  walls  appear  rather  thin,  with  a  dark 
median  lamina,  and  with  an  occasional  obscure  acanthopore  at  the 
angles.  According  to  Mr.  Bassler,  this  is  a  young  specimen  of 
8.  rudis. 

Bedford,  Indiana,  very  rare. 

Indiana  University  collection. 

In  Kindle's  list  of  the  fossils  of  Indiana  (22d  Ann.  Eept.  Indi- 
ana Geol.  and  Xat.  Hist.),  the  following  species  of  Bryozoa  not  de- 
scribed in  the  present  paper  are  listed  from  the  "Warsaw  and  St. 
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Louis"  limestones,  nsjuelj :  Archimedes  laxus  (Hall),  A.  Meeleanus 
(Hall),  A,  Ovjcnanus  (Hall),  A.  reversa  (Hall),  A.  wortheni 
(Hall),  and  A.  Swallowamis  (Hall) ;  all  these  are  from  beds 
higher  than  the  Salem  limestone;  Coscinium  asterium  Front,  (^Fis- 
tulipora  asferia),  Coscinium  elegant  Front  (Olyptopora  elegans), 
Coscinium  eschar ense  Front  (not  recognizable),  Coscinium  escha- 
roides  Prout  (not  recognizable),  Coscinium  Keyserlingi  Front 
(Olyptopora  Keyserlingi),  Coscinium  tuberculatum  Front  (Fis- 
tulipora?  tuberculata)  Coscinium  Wortheni  Front  (not  recog- 
nizable) ;  (I  have  not  seen  specimens  of  any  of  these  species  in  the 
material  at  my  disposal) ;  Cyclopora  discoidea  Front  (Proutella 
discoidea),  (not  seen)  ;  Hemitrypa  plumosa  (Front)  (this  prob- 
ably occnrs  at  Spergen  Hill  and  Lanesville) ;  Paleschara  tuber- 
culata Front  {Stenopora  tuberculata)  (probably  occnrs  in  the 
Salem  limestone;  several  specimens  in  the  university  collection 
may  belong  to  this  species)  ;  Polypora  Ilalliana  Front  (not  seen)  ; 
Prismopora  [?]  serrata  (Meek)  (occurs  in  higher  formations); 
Synocladia  biserialis  Swallow  (Septopora  biserialis)  (occurs  in 
the  Coal  Measures). 


BRACmOPODA. 


By  J.  W.  Beeoe. 


ORTHOTHETBS  MINUTUS  Cumings. 
Plate  XVII I.  figs.  1-16;  Plate  XX.  flg.  7. 

Orthothetes  miiiutus  Cumings,  Amer.  Geol.  Mch.,  1901,  p.  147, 
pi.  15. 

"Shell  semi-ovate  to  subquadrate  in  old  individuals;  hinge-line 
usually  less  than  the  greatest  width  of  the  shell,  especially  in 
young  individuals;  cardinal  extremities  forming  an  obtuse,  or 
sometimes  a  right  angle  with  the  lateral  margins.  Surface  finely 
plicated ;  plications  increasing  toward  the  margins  by  interstitial 
implantation.  Crests  of  the  plications  crenulated  by  numerous 
equally  spaced  fine  concentric  lines. 

"Ventral  valve  concave,  with  a  pronounced  tendency  to  irregular 
growth  about  the  beak.  In  mature  individuals  the  beak  l>ecomes 
strongly  retrorse  and  greatly  elevated,  equaling  in  height  one-half 
the  length  of  the  shell.  Area  well  defined,  flat,  showing  in  well 
preserved  specimens  a  low  ridge  on  each  side  of  tlie  prominent  del- 
tidium  and  parallel  with  its  margins.  The  younger  specimens 
sometimes  show  a  perforation  of  the  apex  of  the  deltidium. 

"Dorsal  valve  regularly  convex,  greatest  elevation  about  one- 
third  of  the  way  from  the  beak  to  the  front  margin,  though  there 
is  considerable  variation  in  this  respect  in  individuals  of  different 
age.  Usually  some  flattening  at  the  cardinal  extremities.  Area 
very  narrow  or  scarcely  at  all  conspicuous. 

"Interior  of  ventral  valve  showing  rather  prominent  teeth, 
which  diverge  widely.  Cardinal  process  in  the  dorsal  valve  ele- 
vated, projecting  somewhat  beyond  the  liinge-linc ;  notch  shallow, 
the  grooves  on  the  posterior  faces  of  the  apophyses  very  faint. 

"Eatio  of  breadth  to  length  of  an  average  adult  individual  about 
as  eleven  to  eight. 

"Observation. — This  form  can  not  be  referred  to  the  0.  {Tcrc- 
bratulites)  umbraculxim  of  Schlotheim,"^  from  which  it  differs  in 

^Schlotheim,  Petrefk,  I.  256.  II,  67;  Schnurr,  Brachiop.  Der  Eifel,  216.  t.  38,  flg.  2;  t.44, 
iiflr.  4;  Bronn  Lethwa,  Oeog.  1 ,  361 . 

82>Geoloff7.  (1297) 
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the  less  length  of  the  hinge-line,  fewer  plications,  greater  propor- 
tionate elevation  of  the  ventral  beak,  which  in  the  present  species 
becomes  strongly  retrorse,  and  the  subqnadrate  rather  than  semi- 
circular outline  of  the  shell.  The  figures  of  Schlotheim's  species 
also  show  a  strongly  quadrilobate  cardinal  process,  while  in  the 
present  species  the  notch  is  very  shallow  and  the  grooves  are  very 
faint  The  species  to  some  extent  resmble  0.  lens,  from  which  it 
differs  in  the  form  of  the  cardinal  process  and  the  greater  propor- 
tionate length  of  the  latter  species. 

"Development — In  the  search  for  specimens  of  this  rather  rare 
species  (about  fifty  specimens  were  found  among  several  thou- 
sand of  the  conmaoner  Spergen  Hill  forms)  a  number  of  very 
young  stages  were  obtained.  While  even  the  adult  individuals 
share  in  the  general  stunting  so  characteristic  of  the  entire  Sper- 
gen Hill  fauna  no  complete  specimen  in  the  writer's  collection 
having  a  length  of  more  than  6  mm.,  nevertheless  these  larger  in- 
dividuals present  the  usual  features  of  maturity. 

"The  smallest  individual  observed  has  a  length  of  0.6  mm.  and 
a  breadth  of  0.9  mm.  In  this  specimen  the  ventral  valve  is 
roughly  conical  in  shape,  though  slightly  more  convex  toward  the 
beak,  which  projects  conspicuously  beyond  the  hinge-line  and  is 
very  prominent.  The  surface  shows  eighteen  plications  at  the 
margin,  as  against  forty  in  the  largest  individual  observed,  while 
the  posterior  third  of  the  shell  is  without  ornamentation  except  a 
few  obscure  concentric  markings.  The  area  is  high  and  the  large 
deltidium  less  sharply  marked  off  from  it  than  in  the  older  indi- 
viduals. The  breadth  at  the  hinge  is  conspicuously  less  than  far- 
ther forward. 

"The  dorsal  valve  has  its  greatest  convexity  at  the  center  and  is 
also  smooth  for  a  considerable  distance  from  the  beak.  It  shows 
no  sign  of  an  area. 

"Individuals  of  the  length  of  2  mm.  have  the  area  perpendicular 
to  the  plane  of  separation  of  the  valves,  and  the  ventral  valve 
showing  a  slight  convexity  toward  the  front.  The  number  of  pli- 
cations has  increased  from  18  to  22  or  23,  and  the  region  of  great- 
est convexity  in  the  dorsal  valve  has  approached  somewhat  the 
beak.  The  youngest  individual  shows  a  marked  conformity  to  the 
generalized   type  of  brachiopod,  as  was  found  by  Beecher  and 
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Clark  to  be  the  case  in  the  species  of  the  Waldron  fauna."* 
(Cumings.) 

Localities. — Paynters  Hill,  Spergen  Hill,  Bedford,  Harrods- 
burg,  Bloomington,  Ellettsville,  Stinesville,  Lanesville. 

Specimens  of  this  species  occur  having  a  width  of  about  two 
inches.  The  beak  of  the  pedicle  valve  is  variable,  and 
usually  high  in  old  individuals,  and  the  valve  is  usually  heavily 
wrinkled.  In  specimens  of  a  centimeter  or  thereabouts  in  diam- 
eter the  brachial  valve  is  very  convex  in  longitudinal  outline. 


PRODUOTUS  BISBRIATUS  Hall. 
Plate   XXII,    figs.    8-12;    Plate    XIX.    flg.   6. 

Productus  biserictus  Hall,  Trans.  Alb.  Inst.,  IV,  p.  12,  1858. 

"Shell  longitudinally  ovate;  pedicle  valve  extremely  gibbous, 
without  sinus,  arcuate,  marked  by  five  or  six  elevated  distant  con- 
centric undulations  which  are  ornamented  upon  their  dorsal  mar- 
gins by  a  single  row  of  elongate  pustules  or  nodes ;  and  on  their 
middle  and  basal  margins  by  numerous  smaller  granulations ;  beak 
attenuate  and  extremely  arcuate;  brachial  valve  semi-oval,  flat- 
tened near  the  base,  having  the  greatest  concavity  near  the  beak, 
which  is  obtuse;  surface  of  the  brachial  valve  marked  by  eight  or 
nine  closely  arranged,  concentric  bands,  which  are  marked  by 
granulations,  as  in  the  pedicle  valve;  hinge-line  scarcely  so  wide 
as  the  greatest  widtli  of  the  shell ;  extremities  rounded."  (Hall, 
slightly  emended.) 

Localities. — Spergen  Hill,  Bedford,  Harrodsburg,  Bloomington, 
Ellettsville,  Stinesville. 

"The  specimens  of  this  species  present  all  the  features  of  P. 
vittatus,  Hall  *  ^-  *  but  dwarfed.  The  smaller  individuals 
are  so  closely  similar  to  the  form  k-iiown  as  P.  alternatus,  Nor- 
wood and  Pratten,  1854,  which  is  perhaps  not  distinct  from  P, 
vittatus.  There  are  gi-cat  variations  among  the  specimens  usually 
included  under  the  name  P,  vittatus  and  the  passage  from  the  one 
to  the  other  extreme,  as  marked  by  the  three  forms,  is  so  gradual 
that  it  is  doubtful  if  they  should  not  all  l)c  included  under  the  one 
name  of  P.  alternatus/'     (Whitfield.) 

^Memoirs  of  the  New  York  State  Masenm,  Vol.  I,  No.  1. 
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I  am  unable  to  find  any  differences  of  moment  between  this 
species  and  P,  alternatus,  but  without  the  material  of  the  latter 
species  at  hand  it  would  be  presumptuous  for  me  to  say  that  they 
are  identical.  Well  preserved  material  shows  the  "granulations" 
of  Hall  to  be  the  bases  of  very  long,  slender  spines,  which  are  some- 
times so  thick  and  long  as  to  hide  the  shell. 

PRODUCTUS  INDIANENSIS  HaU. 
Plate  XXII,   figs.  6-7;   Plate  XIX,   figs.   7-7a. 

Productus  indianensis  Hall,  Trans.  Alb.  Inst.,  IV,  p.  13,  1858. 

'^Shell  sub-ovate,  gibbous,  inflated ;  pedicle  valve  without  sinus, 
gradually  contracted  towards  the  beak,  which  is  large  and  strongly 
arcuate,  obtuse  at  the  extremity  and  very  gibbous  below ;  surface 
pustulose  or  aculeate,  marked  by  extremely  fine,  concentric  striae, 
and  a  few  irregular  undulations;  pustules  or  bases  of  spines  irreg- 
ularly distributed  over  the  surface  of  the  shell,  with  a  linear  series 
down  each  side  below  the  hinge  extremity ;  hinge-line  apparently 
less  than  tlie  width  of  the  shell."     (Hall,  slightly  emended.) 

Localities. — Lanesville,  Spergen  Hill,  Bedford,  Harrodsburg, 
Bloomington,  Paynters  Hill. 

'^It  is  extremely  difficult  to  point  out  the  differences  between 
this  and  the  preceding  species.  The  specimens  are  a  little  more 
ventricose  on  the  umbo  of  the  ventral  valve  than  those  of  P.  bise- 
riaiuSj  while  the  entire  shell  is  more  rotund.  The  surface  mark- 
ing, what  little  there  is  left  on  the  specimens,  is  of  the  same  char- 
acter precisely  as  on  that  one,  so  the  specific  distinction  will  have 
to  rest  entirely  on  the  external  form.  I  have  seen  interiors  of 
dorsal  valves  of  this  form  which  have  a  thickened  border  very  dis- 
tinctly marked,  and  which  have  not  shown  any  evidence  of  con- 
centric undulations.  But  there  are  none  in  the  collection  that  ^an 
be  figured."     (Whitfield.) 

If  the  material  in  hand  is  what  Hall  referred  to  this  species, 
as  it  appears  to  be,  it  is  certainly  distinct  from  P.  hiseriatus.  As 
Whitfield  points  out,  the  entire  shell  is  more  rotund,  and  corre- 
sponding with  this  the  brachial  valve  is  very  much  more  concave 
than  that  of  P.  hiseriatus.  Whitfield's  figures  hardly  bear  out 
his  statements  concerning  the  surface  markings  of  the  two.  The 
first  two  millimeters  of  the  shell  of  P.  hiseriatiis  from  the  ]>oint  of 
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the  beak  are  identical  in  appearance  and  markings  with  the  entire 
shell  (so  far  as  observed)  of  P.  indianeiisis,  viz.,  having  rows  of 
single  spines  of  uniform  size  without  havin-g  the  shell  divided  into 
sharply  marked  zones.  After  passing  two  or  two  and  a  half  milli- 
meters from  the  tip  of  the  beak  the  concentric  zoned  area  sets  in 
abruptly,  and  with  it  the  double  series  of  large  and  small  spines. 
The  small  spines  have  not  been  observed  on  specimens  of  P.  in- 
dianensiSj  nor  do  the  zonal  marks  appear  on  either  valve.  These 
characters  have  been  observed  on  specimens  a  centimeter  in  length, 
the  largest  seen  of  this  species.  Spines  have  been  observed  on  ihe 
brachial  valve  of  this  species  similar  to  those  of  the  other  vahe. 
On  the  P.  biseriatus  they  have  been  seen  nearly  as  long  as  the 
specimen  itself. 

The  distinction  in  the  general  appearance  of  well  preserved 
specimens  is  sufBcient  enough  for  students  to  differentiate  them  in 
the  field.  One  student  compared  P.  indianensis  with  its  spines  to 
a  "wild  cucumber,"  a  remark  that  is  very  suggestive  whei  the 
spines  of  the  fossil  are  preserved. 


PUODUCTUS  BUULINGTONENSIS  Hall,  Var. 
Plate  XVII  A.  flgs.  1-lc,  4-4a:  Plate  XX,  flga.  1-lc. 

Productvs  fUmmingi  var.  hurlbujtonensis  Hall,  Geol.  Rep.  Iowa, 
I,  Pt.  II,  p.  508,  pi.  XII,  ff.  3a-g,  1858. 

"Shell  of  medium  size  or  larger,  longer  than  wide,  sometimes 
the  length  and  breadth  equal :  hinge-lino  less  than  the  width  of  the 
shell  below;  cardinal  extremities  auriculate,  ventral  valve  ex- 
tremely ventricosc,  recurved,  bringing  the  beak  opposite  or  below 
the  center  of  the  valve,  and  nearer  the  base  than  the  width  of  the 
hinge-line ;  marked  by  a  central  longitudinal  sinus,  which  is  more 
or  less  strongly  defined,  and  reaches  from  near  the  beak  to  the  base. 
Dorsal  valve  moderately  concave,  and  sometimes  nearly  flat  in  the 
upper  part  and  abruptly  curved  or  geniculate  in  the  middle,  th(' 
lower  portion  being  rectangular  to  the  upper;  sometimes  a  slight 
elevation  along  the  center  of  the  lower  part. 

"Surface  of  the  ventral  valve  marked  bv  reinilar  rounded  radi- 
ating  ribs,  which  bifurcate  a  few  times,  the  bifurcations  occurring 
almost  wholly  above  the  center  of  the  shell ;  transversely  marked 
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by  fine  concentric  striae,  and  some  strong  wrinkles  on  the  upper 
part  of  the  valve,  and  a  few  inconspicuous  undulations  upon  the 
luiddle  of  the  shell.  Scattered,  rounded,  tubular  spines  occur  on 
the  middle  and  lower  part  of  the  shell  at  the  coalescing  of  the  ribs 
and  rarely  a  row  near  the  base,  with  smaller  ones  sometimes  at  the 
base  of  the  ears  and  toward  the  hinge-line. 

"Interior  of  the  dorsal  valve  showing  a  bifurcate  cardinal 
process,  each  branch  of  which  appears  to  be  slightly  bilobed  at 
the  extremity,  proceeding  from  a  thickened  interior  cardinal  mar- 
gin and  connected  with  a  short  median  ridge;  the  reniform  vas- 
cular areas  widely  separated."     (Hall.) 

Localities. — Spergen  Hill. 

Our  specimens  from  the  base  of  the  Salem  limestone  at  Spergen 
Hill  are  so  similar  to  those  of  this  spetJes  as  figured  by  Hall  and 
Clarke  that  there  seems  no  doubt  of  their  close  relationship  to  this 
species,  though  this  species  has  not  been  recorded  from  so  recent  a 
horizon  before.  They  are  intermediate  in  form  between  P,  bur- 
Imgtonensis  and  P.  marginicinctus  and  P.  wortheni,  which  are 
probably  identical.  The  species  here  described  may  be  a  variety 
of  P.  burlingtonensis.  They  are  abundant  in  places  in  the  Har- 
rodsburg  limestone  below. 

PRODUCTUS  GALLATINENSIS  Girty. 
Plato  XVIIA,fiR8.2-2a,3-3e. 

Productus  gallatinensis  Girty,  U.  S.  Geol.  Surv.  Mon.  XXXII,  pt. 
II,  p.  533,  PI.  LXVIII,  ff.  7a-c,  IMld,  1899. 

Shell  small,  very  arcuate,  plump.  Beak  prominent,  strongly 
recun^ed  and  produced.  Ears  not  well  shown,  but  somewhat  con- 
vex and  extending  out  as  far  as  the  ^hell  in  front;  wrinkled  and 
somewhat  spinous;  separated  rather  distinctly  from  the  body  of 
the  shell.  Pedicle  valve  large,  very  gibbous,  without  distinct 
sinus  and  rapidly  inflating  from  the  beak;  in  old  individuals  the 
margin  is  produced  well  below  the  level  of  the  hinge-line.  Tho 
entire  valve  has  a  very  plump,  ventricose  appearance.  The  vis- 
ceral portion,  particularly  the  posterior  part  of  it,  is  pretty  regu- 
larly marked  by  concentric  wrinkles  which  disap})ear  on  the  up- 
per anterior  portions  of  the  shell,  llie  valve  is  nlso  marked  by 
rather  fine  radiating  costae,  about  56  to  the  inch.      Like  most  of 
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the  striated  species  of  the  genus  the  ribs  bifurcate  on  the  visceral 
region  and  coalesce  to  a  greater  or  less  degree  on  the  front.  The 
anterior  surface  has  a  few  coarse  spines.  The  brachial  valve  is 
quite  concave  near  the  beak,  flattening,  but  still  remaining  con- 
cave, to  the  margin  of  the  visceral  region,  where  it  bends  abruptly 
downward.  Surface  marked  as  in  the  other  valve  except,  per- 
haps, for  the  spines. 

The  relative  dimensions  of  this  species  correspond  with  those  of 
P.  gallatincnsis  Girty,  and,  judging  by  his  figures,  the  surface 
marks  are  almost  identical  as  is  tlie  appearance  and  curvature  of 
the  shell.  They  are  of  the  same  size  and  are  probably  specifically 
identical. 

This  shell  is  strikingly  like  Productella  arcuata  Hall,  but  is  a 
true  Productvs, 

The  diflFerence  between  P,  gailatinensis  as  figured  by  Girty  and 
P.  parvus  M.  and  W.,  is  rather  slight  to  be  considered  of  specific 
value  in  this  genus.  I  should  not  be  surprised  if,  after  all  the  in- 
termediate forms  have  been  worked  out,  and  the  rocks  thoroughly 
collected  from,.  P.  gailatinensis  and  P.  parviformis  Girty,  were 
classed  under  P.  parvus  M.  and  W. 

Localities. — Spergen  Hill. 

At  Spergen  Hill  this  species  is  characteristic  of  the  base  of  the 
stratun'. 

RHIPIDOMBLLA  DUBIA  HaU. 
Plate  XXII,  fiffs.  1-4. 

Orihis  dubia  Hall,  Trans.  Alb.  Inst,  IV,  p.  12,  1856. 

"Shell  circular,  or  oval-ovate ;  valves  nearly  equally  convex,  the 
brachial  valve  somewhat  more  rotund;  pedicle  valve  flattened  in 
the  middle,  with  broad  depression  extending  thence  to  the  front  of 
the  shell,  giving  it  a  sinuous  outline;  beak  of  the  pedicle  valve  ex- 
tended beyond  the  opposite  valve,  slightly  incurved,  with  a  trian- 
gular foramen;  area  very  small,  and  (with  the  foramen  of  the 
pedicle  valve)  nearly  covered  by  the  beak  of  the  brachial  valve, 
which  curves  toward  the  opposite  valve,  bringing  the  two  almost 
in  contact  at  their  margins.  Surface  marked  by  fine,  rounded, 
closely  arranged  striae,  which  increase  by  bifurcation  and  implant 
ation ;  the  striae  down  the  mesial  depression  are  distinctly  tubu- 
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lar,  with  minute,  pore-like  openings  at  intervals,  directed  down- 
wards. These  are  probably  the  bases  of  minute  tubular  spines, 
which  were  closely  imbricated.  Minute  pore-like  openings  are 
sometimes  seen  on  other  parts  of  the  shell,  but  never  so  conspicu- 
ous as  in  the  pedicle  sinus."     (Hall,  slightly  emended.) 

Localities. — Lanesville,  Paynters  Hill,  Spergen  Hill,  Harrods- 
burg,  Bloomington. 

"This  species  is  more  nearly  allied  to  Orthis  theimei  White, 
from  the  sandstones  below  the  Burlington  limestones  at  Burling- 
ton, Iowa,  than  to  any  other  one.  It  differs,  however,  in  the  more 
pointed  beak  and  rapidly  sloping  cardinal  margins,  in  its  nar- 
rower form  and  less  regularly  convex  dorsal  valve.  The  species 
is  also  remarkable  for  the  thickening  of  the  valves  in  older  speci- 
mens, especially  of  the  ventral  valve.  Subsequent  collections  have 
shown  it  to  attain  a  considerably  greater  size  than  that  given  under 
the  original  description;  specimens  from  Paynters  Hill  measure 
five-eighths  of  an  inch  in  length.  In  such  examples  the  striae  be- 
come very  much  elevated  and  exsert,  and  the  shell  remarkably 
thickened." 

CAMAROPHORIA  SUBCUNEATA  Hall. 
Plate  XXII.  figs.  47-49. 

Rhynchonella  suhcuneata^sill,  Trans.  Alb.  Inst.,  IV,  p.  11,  1856. 

"Triangular,  subcuneate;  front  rounded,  meeting  the  lateral 
slopes  at  an  obtuse  angle ;  sides  sloping  to  the  beak  and  meeting  at 
an  angle  of  60  or  65  degrees;  valves  nearly  equally  convex,  pedi- 
cle valve  most  convex  towards  the  beak;  beak  of  pedicle  valve 
very  acute,  scarcely  incurved,  and  perforate  by  a  triangular  fora- 
men ;  beak  of  brachial  valve  acute,  closely  incurved  below  the  tri- 
angular foramen.  Surface  marked  by  about  twelve  to  fourteen 
(and  rarely  sixteen)  strong,  simple,  angular  plications,  which  are 
somewhat  obsolete  near  the  beak;  scarcely  any  indication  of  a 
sinus ;  plications  crossed  by  fine  concentric  striae,  and  in  old  shells 
at  irregular  distances,  by  stronger  imbricating  folds  or  wrinkles 
parallel  with  the  lines  of  growth ;  sides  of  both  valves  beneath  the 
beak  free  from  plications,  and  forming  a  very  distinct  elongate- 
oval  space.  Length,  .16  to  .41;  width,  .15  to  .39  of  an  inch." 
(Hall;  slightly  emended.) 
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Localities. — Spergen  Hill,  Bedford,  Harrodsburg,  Bloomington, 
Ellettsville,  Stinesville,  Paynters  Hill,  Lancsville. 

CAMAROPHORIA  WORTHENI  Hall. 
Plate  XXII,  figs.  35-39. 

Rhynchonella  worthem  Hall,  Trans.  Alb.  Inst.,  IV,  p.  11,  1858. 

"Shell  small,  longitudinally  sub-trigonal,  very  abruptly  tapering 
to  the  apex;  brachial  valve  very  convex  or  gibbous  towards  thu 
front;  pedicle  valve  nearly  flat  and  broadly  sinuate  in  front,  witli 
a  single  broad,  flattened  plication,  commencing  near  the  margin, 
and  filling  a  deep  sinus  in  the  opposite  valve,  corresponding  t*^ 
two  short,  rounded  plications  on  the  front  of  the  brachial  valve; 
edges  of  the  shell  on  each  side  of  the  mesial  sinus  sharply  undu- 
lated, with  distinct  marginal  folds ;  beak  of  pedicle  valve  pointed, 
straight,  with  triangular  foramen.  Surface  marked  by  fine  con- 
centric strine,  and  some  faint  remains  of  finer  radiating  striae. 
Length  .22,  width  .24  of  an  inch."     (Hall,  slightly  emended.) 

Locality. — Alton,  111. 

PUGNAX  GROSVBNORI  HaU. 
Plate  XXII,  flffs.  31-34. 

Rhynchonella  grosvenori  Hall,  Trans.  Alb.  Inst.,  IV,  p.  10,  1858. 

"Shell  globose  or  subtriangular,  rotund  or  depressed;  brachial 
valve  more  convex  than  the  other,  greatest  convexity  of  the  two 
valves  near  the  front,  sloping  abruptly  towards  the  beak,  where  the 
two  sides  meet  at  nearly  a  right  angle ;  beak  rather  small,  neatly 
defined,  nearly  straight  or  slightly  incurved,  with  a  linear  or  a 
subtriangular  foramen ;  beak  of  opposite  valve  round  and  obtuse, 
closelv  incurved.  Surface  marked  bv  from  14  to  18  distinct, 
roimded,  simple  plications,  which  often  become  obsolete  towards 
the  beaks;  four  or  five  of  the  folds  depressed,  forming  a  sinus 
on  the  larger  valve,  with  a  corresponding  elevation  of  five  or  six 
plications  on  the  opposite  i^alvc.  Length  .14  to  .22,  width  .13  to 
.23  of  an  inch."     (Hall,  slightly  emended.) 

Localities. — Paynters  Hill,  Spergen  Hill,  Bedford,  Harroils- 
burg,  Bloomington,  Lancsville,  Stinesville,  Ellettsville. 

"The  nearly  globular  or  depressed  globular  form  will  readily 
distinguish  this  from  any  lower  Carboniferous  species  of  the  ge- 
nus.^'     (Whitfield.) 
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PUGNAX  MUTATA  Hall. 
Plate  XXII,  figs.  43-45. 

Rhynchonella  mutata  Hall,  Trans.  Alb.  Inst.,  IV,  p.  10,  1858. 

"Shell  siibtrigonal,  more  or  less  gibbous,  front  broadly  rounded 
or  nearly  straight,  abruptly  tapering  to  the  apex,  the  two  sides 
meeting  at  an  angle  of  nearly  90  degrees;  brachial  valve  much 
more  convex  than  the  opposite  one,  which  is  often  depressed, 
shell  most  convex  near  the  anterior  margin ;  beak  of  pedicle  valve 
nearly  straight  or  but  slightly  incurved ;  foramen  triangular ;  beak 
of  the  opposite  valve  obtusely  angular  and  closely  incurved  against 
the  pedicle  valve.  Surface  marked  by  from  12  to  16  strong,  sub- 
angular  plications,  about  four  or  five  of  which  are  depressed  in 
the  sinus  of  the  pedicle  valve ;  sinus  not  deeply  impressed  on  the 
margin  of  the  shell;  concentric  striae  rarely  visible.  Length  .15 
to  .30,  width  .14  to  .32  of  an  inch."     (Hall,  slightly  emended.) 

Locality. — Alton,  111.,  Warsaw,  HI. 

This  species  may  be  distinguished  from  Camarophoria  subcu- 
neata,  which  it  resembles,  by  its  shorter  and  broader  form. 

PUGNAX?  QUADRIROSTRIS  N.  SP. 
Plate  XIX,  figs.  4-4c. 

Shell  very  small,  quadrangular  in  outline;  beaks  not  prominent; 

shell  widest  near  the  center.  Pedicle  valve  crescent-shaped,  more 
convex  near  the  beak;  deeply  sinuate  most  of  its  length,  the  lateral 
edges  in  the  central  portion  are  elevated  into  angulated  points. 
The  valve  sometimes  has  an  impressed  line  along  the  sinus.  The 
anterior  margin  is  prolonged  into  a  very  pronounced  linguate 
extension.  Pedicle  opening  nearly  closed  by  the  opposite  valve; 
form  of  the  opening  imknown.  The  brachial  valve  is  smaller  than 
the  other,  the  beak  is  nearly  as  prominent.  The  valve  is  convex 
at  the  beak  and  concave  the  remainder  of  the  distance  to  the  front : 
transversely  very  convex  in  the  central  part  between  the  lateral  an- 
gles. The  surface  is  ornamented  bv  about  three  or  four  very  faint 
radiating  costae  on  each  side  of  the  valves,  and  by  faint  growth 
marks. 

Localities. — Harrodsburg,  Stinesville. 

There  are  two  specimens  from  each  place.  Those  from  the 
Big  Creek  quarry  (Stinesville)  are  more  robust  than  the  ITarrods- 
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burg  s]jecimens,  but  the  latter  are  better  preserved  and  show  the 
surface  orjiainentation. 

When  these  specimens  are  held  in  the  hand  the  appearance  of 
the  anterior  and  posterior  ends  and  the  two  lateral  angles  is  so 
similar  that  oitlier  of  the  four  might  be  taken  for  the  beaks,  at  a 
cursory  glance,  and  the  shell  is  so  shaped  as  to  carry  out  the  re- 
semblance. 

Nothing  is  known  of  the  internal  characters  of  these  shells,  and 
the  generic  reference  is  based  wholly  on  surface  expression.  Their 
actual  relationships  can  only  be  worked  out  when  material  comes 
to  hand  showing  the  critical  characters.  This  species  slightly  re- 
sembles Terrehratida  ineyendorfii  Murch.,  dc  Vem.  and  Keyser- 
ling,  but  differs  in  having  by  far  the  greater  part  of  the  brachial 
valve  of  concave  outline  instead  of  sharply  convex.  The  resem- 
blance is  probably  superficial.  Another  species  which  might  be 
mentioned  in  this  connection  is  Terebratvla  acuminata  Martin,  but 
this  resemblance  is  remote. 

UHYNCHONELLA  MACRA  Hall. 
Plato  XXII,  flgrs.  40-42. 

Rhynchonella  rnacra  Hall,  Trans.  Alb.  Inst.,  IV,  p.  11,  1858. 

"Shell  triangular,  flattened;  n])ex  acute;  valves  nearly  equal; 
dorsal  valve  a  little  more  convex  toward  the  beak,  which  is  quite 
straight,  extended  beyond  the  lesser  valve,  and  with  a  sub-trian- 
gular foramen,  which  is  slightly  rounded  above.  Surface  marked 
by  from  18  to  24  small,  rounded  plications,  which  are  about  equal 
to  the  spaces  hetwocTi.  Length  .15  to  .24,  width  .14  to  .29  of  an 
inch."     (Hall.) 

Localitv. — Alton,  HI. 

"The  peculiar  flat  form  of  this  species  will  readily  distinguish 
it  from  the  other  associated  S])ecies,  except  from  the  young  shells 
of  P.  mnPita.  From  such  specimens  it  will  be  almost  impossible 
to  separate  them  without  leaving  some  question  as  to  their  iden- 
titv."     (Whitfield.) 
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RHYNOHONBLLA  RICINUI/A  Hall. 
Plate  XXII,  fig.  46. 

Rhynchonella  ricinvla  Hall,  Trans.  Alb.  Inst.,  IV,  p.  9,  1858. 

"Shell  very  small,  longitudinally  ovate  or  sublenticular,  neatly 
rounded  in  front;  valves  almost  equally  convex;  beak  of  pedicle 
valve  straight,  comparatively  much  extended,  perforate  by  a  tri- 
angular foramen;  surface  marked  by  from  12  to  16  angular  plica- 
tions, which  often  terminate  abruptly  about  one-third  the  distance 
from  the  base  to  \he  beak,  sometimes  becoming  obsolete  on  the  up- 
per half  of  the  shell.     Length  .11,  width  .10  of  an  inch."    (Hall.) 

Localities. — Spergen  Hill,  Harrodsburg. 

"The  minute  size  of  this  shell  might  readily  be  considered  its 
chief  specific  feature,  were  it  not  that  the  young  of  other  species 
are  found  in  the  same  rock.  Those  of  jB.  macro,  so  nearly  resem- 
ble it  as  to  preclude  any  possibility  of  distinguishing  between  them, 
except  by  the  adult  aspect  which  shells  of  this  species  present  As 
no  adult  forms  of  R,  mncrd  have  been  found  at  Spergen  Hill  or 
Bloomington,  however,  they  will  give  but  little  trouble.  The  very 
young  shells  of  C.  sxihcuneata  and  P.  grosvenori  are  often  mis- 
taken for  this  one,  and  I  can  not  see  that  there  is  any  sure  means 
of  distinguishing  between  them.''     (Whitfield,  slightly  emended.) 

CENTRONELLA??  CRASSICARDINALIS  Whitfield. 

Plate  XXII,  figs.  50-52. 

Centronella   crnssicardinalis  Whitfield,   Bull.   Amer.   Mus.   Nat 
Hist.,  I,  p.  55,  pi.  VI,  ff.  50-52,  1882. 

"Shell  of  about  medium  size  and  nearly  circular  outline,  the 
length  of  the  ventral  valve  being  slightly  greater  than  the  width; 
longitudinally  it  is  strongly  arcuate  or  curved  from  beak  to  base, 
but  nearly  flat  transversely,  except  near  the  front,  where  it  becomes 
slightly  sinuate.  Beak  of  the  ventral  valve  projecting  beyond  the 
hinge  fully  one-fourth  the  length  of  the  valve,  with  the  cardinal 
slopes  very  large,  bn)ad  and  flattened,  making  the  extreme  poste- 
rior edge  of  the  valve  rather  sharply  angular.  Foramen  small  and 
round;  deltidial  opening  large  and  triangular;  teeth  strong.  The 
interior  of  the  valve  seems  to  have  been  occupied  largely  by  the 
muscular  scars,  while  the  cardinal  edges  of  the  valve  have  been 
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greatly  thickened,  so  as  to  present  a  very  tmnsual  character.  Dor- 
sal valvo  unknown.  Surface,  as  indicated  by  the  ventral  valve 
only,  marked  by  concentric  varices  of  growth."  *  *  * 
(Whitfield.) 

Locality. — Spcrgen  Hill. 

There  is  very  little  doubt  but  that  this  shell  is  the  same  as  the 
one  described  by  Hall  and  Clarke  as  Athyris  densa  from  this  same 
locality  and  horizon.  It  is  not  referred  here  positively  as  no  spec- 
imens occur  in  our  collection  of  exactly  the  form  of  the  type  and 
I  had  no  opportunity  to  study  them.  I  have  no  doubt  of  their 
being'synonymous,  however.  In  this  case  the  shell  will  be  known 
by  Hall  and  Clarke's  specific  name,  as  A,  crassicardinalis  is  preoc- 
cupied. 

DIELASMA  TURGIDUM  Hall. 
Plate  XXII,  tigs.  53-68;   Tlatc  XIX,   figs.   5-5ii. 

Terabraiula  iurgida  Hall,  Trans.  Alb.  Inst.,  IV,  p.  6,  1858. 

"Shell  longitudinally  ovate,  often  extremely  gibbous,  emarginate 
in  front,  pedicle  valve  most  convex  in  the  middle,  having  a  sinus 
extending  to  the  base  of  the  shell ;  beak  large,  rounded  and  prcmi- 
nent,  incurved  and  pointed,  with  an  oval  or  subcircular  foramen 
just  above  or  in  the  extremity.  Brachial  valve  most  convex  in  the 
middle  or  near  the  front,  with  or  without  a  short  sinus,  in  whidi 
is  sometimes  a  short  and  obscure  fold.  Surface  marked  by  strong 
concentric  lines  of  growth ;  and  near  the  front,  in  some  shells,  are 
strong  wrinkles  or  folds  which  distort  the  form  of  the  shell. 
Length  .10  to  .32,  width  .13  to  .27  of  an  inch.''  (Hall,  slightly 
emended.) 

Localities. — Lanesville,  Paynters  Ilill,  Spcrgen  Hill,  Bedford, 
Harrodsburg,  Bloomington,  Elletsvillc,  Stincsvillc;  Warsaw  and 
Alton,  111. ;  Boonville,  Mo. 

"This  is  a  very  good  miniature  representative  of  T,  sacculus, 
Sow.,  of  the  Carboniferous  limestones  of  Europe,  but  although 
recognized  at  many  localities  in  this  country,  it  is  never  of  such 
large  size  as  is  common  with  that  species.  It  is  very  variable  in 
its  degree  of  ventricosity,  sometimes  increasing  enormously  in 
adult  individuals,  although  they  may  be  of  small  size.  Some  in- 
dividuals have  a  thickness  through  the  valves  fully  equal  to  the 
entire  length  of  the  shell."     ( Wliitfield. ) 
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DIBLASMA  F0RM01?UM  Hall. 
Plate  XXII,  figs.  59-64. 

Terebratula  formosa  Hall,  Trans.  Alb.  Inst.,  IV,  p.  6,  1858. 

"Shell  longitudinally  oval-ovate;  dorsal  valve  more  convex  in 
the  middle  and  upper  part;  beak  extended  upwards,  prominent, 
incurved;  valves  compressed  near  the  front,  which  is  neatly 
rounded,  the  margin  presenting  a  slight  undulation;  sometimes 
sinuate  in  front  Surface  marked  by  fine  concentric  lines  of 
growth,  and  sometimes  by  parallel  stronger  folds  or  wrinkles. 
Under  the  magnifier  the  shell  presents  a  finely  punctate  struc- 
ture.    Length  .14  to  .44,  width  .10  to  .31  of  an  inch."     (Hall.) 

Localities. — Paynters  Hill,  Spergen  Hill,  Bedford,  Harrods- 
burg,  Bloomington,  EUetsville,  Stinesville,  Lanesville. 

"This  is  a  beautiful  and  generally  very  symmetrical  species,  but 
it  varies  much  in  form  and  also  in  size.  The  typical  specimens 
were  scarcely  half  an  inch  long,  but  among  more  recent  collections 
specimens  measuring  about  one  and  one-half  inches  have  been  ob- 
served."    (Whitfield.) 

DIELASMA  GORBYI  Miller. 
Plate  XX,  fig.  5. 

Terebratula  gorbyi  Miller,  Adv.  Sheets  17th  Ann.  Rep.  Geol. 
Surv.  Ind.,  p.  77,  pi.  XIII,  ff.  3,  4,  1891.  Same  Rep.,  p.  687, 
pi.  and  fig.  same,  1892. 

"Shell  variable  in  size,  but  growing  very  large;  elongate-ellip- 
tical in  a  dorsal  view;  cuneate  in  front  in  a  side  view;  valves  un- 
equally gibbous ;  rounded  in  front ;  side.?  subparallel.  Shell  struc- 
ture beautifully  punctate,  under  an  ordinary  magnifier,  and  the 
punctures  may  be  seen  with  the  unaided  eye. 

"Ventral  valve  more  gibbous  than  the  dorsal ;  arcuate  from  the 
beak  to  the  front ;  greatest  convexity  in  the  middle  part ;  beak  very 
prominent,  strongly  incurved,  inflated  along  the  umbonnl  slopes : 
truncated  by  a  very  large  foramen.     No  hinge  area. 

"Dorsal  valve  much  shorter  than  the  ventral,  less  gibbous,  some- 
what depressed,  convex  in  the  middle  part;  beak  incurved  be- 
neath the  beak  of  the  ventral  valve.     No  hinge  area. 

"This  species  may  be  distinguished  by  its  large  size,  elongate 
elliptical  form  and  large  foramen. 
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'Tound  by  Prof.  S.  S.  Qorby  in  the  Keokuk  Group,  at  Ed- 
wardsville,  Indiana,  and  now  in  his  collection  and  in  the  State 
Museum  at  Indianapolis.  The  specific  name  is  in  honor  of  the 
collector. ' '     (  Miller. ) 

Locality.  "Warsaw  Group,  Edwardsville,  Indiana."  The 
specimen  figured  was  loaned  by  Mr.  G.  K.  Greene. 

A  specimen  purporting  to  be  the  type  of  this  species,  in  the 
University  of  Chicago,  is  from,  to  all  appearances,  the  Greensand 
of  New  Jersey.  It  will  have  to  be  admitted  also  that  it  looks  sus- 
piciously like  the  figure  in  the  17th  Indiana  report.  The  two 
species  are  sufficiently  similar  in  appearance  that  it  is  difficult  to 
say  whether  it  is  the  shell  described,  or  whether  the  mistake  was 
complete  all  around.  However,  there  can  be  no  such  mistake  con- 
cerning the  specimen  here  figured. 

SPIRIPBRINA  NORWOODANA  HaU. 
Plate  XXII,  figs.  16-17. 

Spirifer  norwoodana  Hall,  Trans.  Alb.  Inst.,  IV,  p.  7,  1858. 

"Shell  small,  semi-elliptical,  very  gibbous,  angles  rounded ;  hinge 
line  shorter  than  the  greatest  width  of  the  shell.  Pedicle  valve 
very  convex  and  strongly  arching  near  the  beak,  which  is  curved 
over  the  area ;  plications  about  eight,  the  central  ones  very  strong 
and  the  mesial  depression  distinctly  continued  to  the  beak.  Bra- 
chial valve  ranging  from  depressed  convex  to  extremely  convex, 
and  marked  by  three  strong  plications  on  each  side  of  the  mesial 
fold,  which  has  often  a  depressed  line  along  the  center  towards 
the  base,  with  scarcely  a  distinct  fold  in  the  sinus  of  the  pedicle 
valve.  Area  small,  high,  not  extending  to  the  extremities  of  the 
hinge;  foramen  scarcely  higher  than  wide;  surface,  in  unworn 
specimens,  marked  bv  concentric,  imbricating  lamellae.  Length 
.07  to  .18,  width  .08  to  .21  of  an  inch."   (Hall,  slightly  emended.) 

Localities. — Paynti^rs  Hill,  Spergen  Hill,  Bedford,  Harrods- 
burg,  Bloomington,  Elletsville,  Stinesville. 

"The  shells  of  this  species  bear  the  same  relations  to  Spiriferina 
spinosa,  N.  and  P.,  that  those  of  the  above  species  do  to  8.  leidevi. 
except  fhnt  these  are  rotimd,  in  which  feature  they  show  more 
of  an  adult  stage  than  do  any  of  those  of  the  other  form.  The 
shell  of  the  best  preserved  specimen  of  this  species  preserves  the 
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spinose  surface,  and  under  a  strong  glass  faint  indications  of  the 
punctate  structure  so  distinctive  of  8.  spinosa  is  discernible.  As 
both  Spirifer  leidevi  and  Spiriferina  spinosa  occur  of  the  normal 
form  at  three  of  these  localities,  it  would  be  natural  to  suppose 
these  dwarf  specimens  may  bear  some  close  relations  to  those 
species."     (Whitfield. ) 

After  careful  examination  of  a  good  lot  of  material  of  normal 
size  from  Bloomington  and  Bedford  in  practically  perfect  state  of 
preservation,  I  believe  this  is  a  valid  species.  The  surface  of  8, 
norwoodana  does  not  possess  the  large  spines  of  8.  spinosa.  The 
pustules  are  all  of  equal  size  and  rather  highly  elevated  and  con- 
tain the  exterior  openings  of  the  punctae.  In  Norwood  and  Prat- 
ten's  species  from  younger  rocks  a  portion  of  these  pustules  are  de- 
veloped into  larger  spines. 

There  is  no  imperforate  covering  of  the  valves,  as  described  by 
Girty  for  some  western  relatives  of  8.  spinosa. 

SPIRIFER  SUBORBICULARIS  Hall. 
Plate  XIX,  figs.  3-3a;  Plate  XXI.  fig.  4. 

8pirifer  sub  orbicularis  Hall,  Greol.  Rep.  Iowa,  I,  pt  II,  p.  644, 

1858. 

^^Shell  suborbicular,  length  and  width  nearly  equal,  or  some- 
what wider  than  long ;  hinge-line  much  shorter  than  the  width  of 
the  shell;  cardinal  extremities  regularly  curved.  Dorsal  valve 
convex,  gibbous  above  the  middle,  with  the  mesial  fold  becoming 
defined  below  the  beak,  and  somewhat  prominent  at  the  base. 
Ventral  valve  convex,  gibbous  above  the  middle,  with  elevated 
umbo  and  beak  abruptly  incurved  over  a  narrow  area,  which  in 
length  is  about  equal  to  half  tlie  width  of  the  shell;  foramen  with 
the  dental  lamellae  projecting,  and  partially  closed  by  a  pseudo- 
deltidium." 

^'Surface  marked  by  broad,  flattened,  scarcely  defined  plications, 
of  which  there  are  seven  or  eight  on  each  side  of  the  mesial  fold 
and  sinus,  with  two  or  three  more  faintly  defined  on  these  parts  of 
the  shell,  and  some  appearance  of  a  smaller  plication  in  the  center 
of  the  sinus. 

^'This  species  has  usually  been  referred  to  8.  pingui'i;  but  it  dif- 
fers in  being  more  orbicular,  and  having  a  proportionately  more 
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extended  hinge-line,  as  well  as  the  extremely  flattened  plications, 
by  which  it  may  be  distinguished  from  all  other  species  which 
have  fallen  imder  my  observation  from  the  Carboniferous  rocks." 
(Hall.) 

The  pedicle  valve  is  characterized  by  fairly  strong  teeth,  sup- 
porting higli,  long,  tliick  dental  lamellae,  which  extend  nearly  a 
third  the  distance  to  the  front  of  the  shell,  or  two-thirds  the  dis- 
tance to  the  front  end  of  the  muscular  scars.  Area  of  scars  sub- 
elliptical  or  ])addlo-sliaj)ed,  the  small  ridges  radiating,  more  or  less, 
from  the  central  line,  which  may  l)e  rough,  but  is  not  elevated  into 
a  septum.  The  relative  length  of  the  hinge  varies  very  greatly 
in  different  individuals,  being  anywhere  from  scarcely  one-third 
to  a  half  the  width  of  the  shell. 

Localities. — Lanesville,  Bedford. 

SPIRIFER  SUBCARDIIFORMIS  HaH. 
Plate  XXI,  figs.  2-2b. 

Splrifer  suhcardiifonnis  Hall,  Geol.  Rep.  Iowa,  I,  pt.  IT,  p.  GOO, 
1858. 

"Shell  sub-(»]liptical.  in  marginal  outline,  a  little  wider  than 
long;  hinge-line  shorter  than  the  greatest  w^idth  of  tlie  shell.  Dor- 
sal valve  a  little  less  convex  than  the  ventral,  its  Ix^ak  somewhat 
prominent  and  projecting  Ix^yond  the  hinge-line;  mesial  fold  rather 
broad  in  front,  slightly  elevated,  marked  1)y  four  plications,  which 
all  coalesce  at  the  l)oak;  a  very  slight  elevation  appears  in  the  bot- 
tom of  the  gToove  which  separates  the  two  middle  plications  of  tlie 
fold,  and  the  two  grooves  which  separate  the  fold  from  the  lateral 
portions  of  the  valvo  are  broader  than  any  of  the  others;  from 
seven  to  nine  simj)le,  roun<led  plications  mark  the  space  on  each 
side  of  the  fold,  tlu^  inner  ones  being  strong  and  the  outer  ones 
becoming  olisolete.  Ventral  valve  having  its  beak  j>rominent,  in- 
curved and  projecting  back  further  than  that  of  the  dorsal  valve ; 
mesial  sinus  broad,  not  dee]),  bearing  three  pHcati<>ns;  i'nmi  seven 
to  ten  ])lications  on  each  side  of  the  mesial  sinus,  which  corre- 
spond in  character  with  those  on  the  other  valve;  the  posterolateral 
portions  of  the  valve  rounded  into  the  area,  which  is  very  short 
and  its  limits  ill-defined;  foramen  moderately  large,  triangular, 
and  nearly  equilateral. 

83— Geology. 
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"Length  from  ventral  beak  to  front  28  millimeters;  greatest 
breadth  32  millimeters ;  greatest  thickness,  both  valves  together, 
18  millimeters. 

"This  species  was  originally  described  from  an  imperfect  ex- 
ample which  was  obtained  from  the  Warsaw  limestone  near  Alton, 
HI.  Among  a  collection  of  fossils  obtamed  by  Mr.  William  Gur- 
ley,  from  equivalent  strata  at  Spergen  Hill,  Indiana,  is  a  more 
perfect  example,  which  has  served  as  the  basis  for  the  description 
and  illustrations  herein  given."     (Wliite.) 

Localities. — Spergen  Hill,  Bedford. 

So  far  as  I  have  observed  these  fossils  are  confined  to  the  base  of 
the  stratum,  and  are  most  abundant  near  the  north  end  of  the  cut 
at  Spergen  Hill. 

SPIRIFER  LATERALIS  DELICATUS  Rowley,  var. 

Plate  XX,  figs.  8-8a. 

Spirtfer  lateralis  var.  delicatua  Rowley,  Cont.  Ind.  Pal.  I,  p.  68, 
pi.  XXIII,  ff.  21-23,  1901. 

"The  several  specimens  of  this  shell  diflFer  from  Hall's  figures 
and  descriptions  of  Spirifer  lateralis.  They  are  much  smaller  and 
have  very  much  finer  plications,  sharper  in  outline.  The  differ- 
ences are  hardly  more  than  of  varietal  significance,  however." 

"The  figured  specimens  were  collected  from  the  Warsaw  lime- 
stone at  Lanesville,  Indiana,  and  form  a  part  of  the  collection  of 
Mr.  G.  K.  Greene."     (Eowley.) 

I  have  not  seen  these  specimens. 

SPIRIFER  BIFURCATUS  HaU. 

Plate  XXII,  figs.  13-15. 

Spirifer  hifurcatus  Hall,  Trans.  Alb.  Inst,  IV,  p.  8,  1868. 

"Shell  serai-elliptical  in  general  form;  pedicle  valve  gibbous; 
brachial  valve  depressed  convex;  plications  seven  or  eight,  which 
appear  to  coalesce  towards  the  cardinal  margin ;  mesial  fold  with 
a  defined  depression  in  the  center,  reaching  half  way  to  the  beak ; 
surface  longitudinally  striated  and  concentrically  marked  by  fine 
lines.     Length  .09,  width  .11  inch."     (Hall,  slightly  emended.) 

Localities. — Lanesville,  Paynters  Hill,  Spergen  Hill,  Bedford, 
Harrodsburg,  Bloomington,  Elletsville,  Stinesville,  Romona. 
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''The  individuals  of  this  species  in  the  original  collection  are 
extremely  minute,  and  bear  evidence  of  immaturity.  Among  the 
later  collections  are  a  number  of  larger  specimens  and  others  of 
intermediate  sizes,  showing  a  tendency  to  greater  development  in 
the  length  of  the  hinge-line  and  angularity  of  the  plications.  The 
laiger  specimens  present  exactly  the  features  of  partially  grown 
specimens  of  Spirifera  leidyi,  N.  and  P.,  from  the  Chester  lime- 
stones; and  from  this  direction  in  the  development  by  increased 
growth  leave  no  doubt  of  these  being  dwarfed  individuals  of  that 
species.  A  comparison  of  the  three  figures  given,  taking  into  con- 
sideration that  they  are  enlarged  six,  three  and  two  diameters,  re- 
spectively, will  show  this  development  of  features.'*    (Whitfield.) 

This  species  differs  from  S,  leideyi  in  never  having  but  a  single 
sharp  rib  in  the  sinus  and  two  on  the  fold,  while  the  typical  speci- 
mens of  that  species  have  one  large  rib  and  two  accessory  ones  in 
the  sinus.  Norwood  and  Pratten's  species  was  described  from  the 
Chester  beds.  This  would  indicate  that  the  addition  of  the  ac- 
cessory plications  in  the  sinus  took  place  at  a  later  time  than  rep- 
resented by  the  Salem  limestone. 

There  are  specimens  from  Lanesville  preserved  in  chert  (resem- 
bling the  chert  of  the  Mitchell  limestone)  that  show  the  charac- 
ters of  S.  leideyi.  However,  these  were  taken  from  residual  clay 
and  chert  fragments  from  hillsides,  and  the  horizon  can  not  be  de- 
pended on  with  absolute  certainty,  and  any  particular  specimen 
may  have  come  down  from  the  rocks  above.  These  remarks  ap- 
ply to  much  of  the  Lanesville  material. 

SPIRIFER  HORIZONTALIS  Rowley. 
Plate  XX,  figs.  2-2a. 

Spirifer  horizoiitalis  Rowley,  Cont.  Ind.  Pal.  I,  p.  67,  pi.  XXIII, 
ff.  13-15,  36,  1901. 

"Valves  unequal  in  length,  the  pedicle  being  quite  one-third 
longer  than  the  brachial.  The  greatest  convexity  in  either  valve 
is  nearer  the  anterior  than  the  posterior  part  of  the  shell,  and  the 
greatest  thickness  at  the  middle  of  the  pedicle  valve. 

"A  slight  depression  traverses  the  mesial  fold,  making  it  ap- 
pear to  be  a  double  plication.  Ten  simple  plications  on  either  side 
of  the  mesial  fold. 
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"A  very  distinct  elevation  down  the  middle  of  the  sinus.  Ten 
plications  on  either  side  of  the  sinus. 

"The  shell  is  crossed  with  crowded  lamellose  lines  of  growth. 
Cardinal  extremities  pointed  but  not  acute.  Cardinal  area  the 
greatest  width  of  the  shell  and  forms  a  low,  broad  triangle,  con- 
fined entirely  to  the  pedicle  valve. 

"The  horizontal  position  of  the  cardinal  area  where  the  shell 
rests  on  the  middle  of  either  valve,  is  the  chief  character  of  this 
little  brachiopod.  The  character  is  constant,  being  shown  by  all 
the  specimens  before  us,  three  double  and  two  separate  valves. 

"The  flattening  of  the  pedicle  valve  immediately  over  the  car- 
dinal area  is  due  to  this  character. 

"This  species  was  collected  from  the  Warsaw  limestone  at  Lanes- 
ville,  Indiana,  and  now  in  the  collection  of  Mr.  G.  K.  Greene.'' 
(Rowley.) 

I  have  seen  no  specimens  of  this  species. 

SPIRIFRR  SUB.IOQUALIS  Hall. 
Plate  XX,  figs.  4-4b:  IMate  XXI.  flgs.   3-3b. 

Spirifcr  suhfvqualls  ITall,  Geol.  Roj).  Iowa  I,  pt.  II,  p.  603,  pi. 
XXIII,  ff.  9a-c,  LS58. 

"Shell  semi-ellii^tical,  about  twice  as  wide  as  long;  valves  al- 
most entirely  o<]nal,  the  heak  of  the  ventral  valve  being  very  slightly 
elevated  above  the  opposite.  Dorsal  valve  de])ressed  convex; 
the  mesial  fold  ol)tusely  angular,  scarcely  defined  at  its  margins: 
a  narrow  cardinal  area,  which  is  conspicuous  in  well  preserved 
specimens.  Ventral  valve  soinewliat  gibbous  on  tlu*  umbo:  beak 
sliglitly  incurved :  mesial  sinus  not  observable  on  the  upper  half  of 
the  shell,  and  Ix^coming  a  broad  depression  with  undefiufMl  margin- 
below:  area  of  moderate  width  extendiui*  t<^  the  cardinal  extremi- 
ties;  foramen  large,  the  w^idth  of  the  base  greater  than  the  length 
of  the  side. 

"Kntire  surface,  including  the  sinus  and  fold,  marked  by  sim- 
])le  rounded  plications,  which  bifurcate  near  the  beak,  and  of 
which  there  are  about  18  on  each  side,  and  about  8  on  the  mesial 
fold  and  10  in  the  sinus;  concentricallv  marked  bv  undulatiuii 
laminae  of  growth  and  finer  striae."     (Hall.) 

Lo(»ality. — Lanesville. 
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The  number  of  plications  on  the  valves  of  Tlall's  figures,  cited 
above,  is  in  excess  of  the  statement  in  the  description.  Our  speci- 
men agrees  very  Avell  with  the  figures,  but  is  a  larger,  longer-hinged 
specimen,  Avith  a  correspondingly  larcer  number  of  ribs.  The 
hinge  extremities  are  also  more  pointed. 


RETICULARIA  PSEUDOT.INKATA  HaU? 
IMatt*  XXI,   fig.  5;  riatc  XX,  tigs.  G-6a. 

Fipinfcr  pe.wdolincafas  Hall,  Geol.  Towa,  T,  pt.  TT,  p.  645,  pi.  XX, 
f.  4,  1858. 

IlalTs  original  description  of  this  species  is:  ^'Sliell  trans- 
versely elliptical,  length  alx>ut  three-fourths  as  great  as  the  width, 
the  sides  symmetrically  rounded :  valves  about  equally  gibbous. 
Dorsal  valve  with  the  l)eak  a  little  elevated  above  the  hinge-line 
and  incurved,  marked  by  ix)unded,  undefined  mesial  fold  which  is 
often  scarcely  visible  above  the  middle  of  the  shell,  and  moderately 
conspicuous  on  the  lower  half:  lateral  portions  of  the  valve  regu- 
larly curving  to  the  margin.  Ventral  valve  more  gibbous  above 
ihe  middle;  mesial  sinus  shallow,  rounded,  lx?coming  more  de- 
fined below,  and  rarely  extending  to  the  beak,  which  is  promi- 
nent, attenuated  and  incurved  over  tluj  area :  area  of  moderates 
height,  much  shorter  than  the  width  of  the  shell,  vcM'tically  striated, 
well  defined  at  its  junction  with  the  exterior  of  the  shell,  which 
curves  inwards,  occupying  a  portion  of  the  space. 

^'Surface  mavkiul  by  luorc  or  less  regular  couc(Mitric  lamellosc 
folds  or  wrinkles  and  ra<liating  striae,  extending  into  long  bristle- 
form  spines  from  tlie  edg(>s  (»f  \\\o  folds,  wliieli  are  strongly  punc- 
tat(»  when  tlie  sliell  is  partially  exfoliated;  and  when  still  farther 
exfoliateil,  the  entire  snrt'aet^  is  strongly  striated."' 

\t  should  be^  added  that  llu*  spines  of  this  speei<»s  are  long. 
<loid)le-l>arreled  and  have  harbules  along  their  sides.  The  s])ecie< 
was  described  from  tin*  I\eok\ik  limestone. 

L(K'alities. —  lledfnrd,   l>loominaton. 

Our  specimens  difi'er  from  the  ty]^ieal  fnrm  uf  the  ^])ecies. 
Some  of  those  from  l>edford  and  lilooniinj^ton  are  intermediate  in 
form  between  this  species  and  7/.  srlifjrms  Hall,  while  those  from 
Lanesville  are  ty]ucal  s])ecimeus  of  the  latter  species.     Those  from 
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Spergen  Hill  may  be  either  so  far  as  the  fragmentary  material  is 
concerned. 

No  measurements  are  given  with  Hall,  or  Hall  and  Clarke's 
descriptions.  Their  figures,  however,  give  the  following  propor- 
tions of  length  into  breadth:  R.  setigerus  1.1  and  1.16',  average 
1.13.  For  R,  pseudolineatus  1.3  and  1.25,  average  1.27.  The  speci- 
mens from  Bedford  give  1.24,  1.16,  1.157,  average  1.189,  or  ap- 
proximately 1.19.  A  specimen  broken  in  half  from  the  "St  Louis 
Limestone,  Lanesville,  Indiana,"  has  the  proportion  of  1.1,  or  the 
typical  setigerus  form.  In  other  respects  it  is  like  the  typical 
R.  setigerus  Hall.  In  this  specimen  the  relation  of  the  height 
of  the  beak  to  the  length  of  the  shell  is  4.83 ;  into  the  width  is 
5.17.  In  the  large  specimen  from  Bedford,  already  mentioned, 
these  same  relations  are  6  and  5.5,  respectively,  showing  the  height 
of  the  beak  to  be  much  less  in  proportion  to  the  other  dimensions 
than  in  R.  setigerus.  It  might  be  stated  here  for  comparison 
that  a  specimen  from  the  Harrodsburg  limestone,  below  the  Salem 
limestone,  and  ordinarily  refen-ed  to  the  "Keokuk,"  gave  1.32  as 
the  relation  of  the  length  to  breadth. 

From  these  comparisons  it  will  be  seen  that  the  specimens  from 
this  horizon  are  intermediate  in  form  between  the  two  species,  as 
is  the  horizon  from  which  they  are  taken.  I  believe  that  the 
specimens  from  the  Salem  limestone  at  Bloomington  and  Bedford 
appear  more  like  7?.  pseudolineaius  than  R,  setigeruSy  and  they  are 
provisionally  classed  with  that  species,  while  the  Lanesvile  speci- 
mens are  referred  to  the  latter  species.  It  is  probable  that  when 
very  large  numbers  of  specimens  are  collected  from  this  horizon 
they  will  show  nearly  all  the  variations  from  the  one  species  t<> 
the  other. 

RETICULARIA  SETIGERUS  Hall. 
Plate  XXI,  figs.  1-la. 

Spirifer  setigerus  Hall,  Geol.  Rep.  Iowa,  I,  pt.  II,  p.  705,  pi. 
XXVII,  ff.  4a,  b,  1858. 

"Shell  depressed  orbicular,  gibbous  on  the  umbones:  cardinal 
line  shorter  than  the  width  of  the  shell  below.  Dorsal  valve 
broadly  elliptical,  elevated  in  the  middle  by  an  undefined  mesial 
fold,  prominent  on  the  lower  half  of  the  shell,  becoming  obsolete 
before  reaching  the  beak;  l^eak  incurved,  with  a  broad  foramen 
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below  and  distinctly  defined  area,  which  is  sharply  limited  by  the 
exterior  shell.  Pedicle  valve  a  little  more  convex  on  the  nmbones 
than  the  brachial  valve:  mesial  sinus  reaching  the  beak  in  a  nar- 
row depression,  which  becomes  deeply  marked  below  the  middle  of 
the  shell;  umbo  prominent,  rounded,  with  the  btak  curving  over 
the  foramen;  area  high,  short,  contracted  by  the  encroaching  of 
the  exterior  shell,  which  cun-es  inward  along  the  margins,  verti- 
cally striated:  foramen  largo,  wider  at  base  than  the  length  of 
the  side."     (Hall,  slightly  emended.) 

Localities. — Lanesville,  Bedford.  See  discussion  of  previous 
specier. 

EUMBTRIA  MARCEYI  Shumard. 
Plate  XXII,  figs.  28-30. 

Terebratula  serpentaria  Owen,  Geol.  Rep.  Wis.,  la.  and  Minn., 

tab.  3a,  f.  13,  1852.     (Not  deKoninck.) 
Terebratula  marceyi  Shumard,  Marcy's  Exp.  Red  Riv.,  p.  177, 

pi.  I,  ff.  4a,  b,  1854. 

"Shell  longitudinally  ovate;  valves  almost  equally  convex;  dor- 
sal (ventral)  valve  most  prominent  near  the  beak,  which  i?  ele- 
vated and  incurved  so  as  to  bring  the  circular  foramen  nearly  on  a 
line  with  the  margins  and  valves ;  foramen  round ;  ventral  (dor:$al) 
valve  smaller,  auriculated  on  the  cardinal  angles,  beak  small, 
scarcely  rising  above  the  straight  cardinal  margin ;  area  small,  tri- 
angular, not  entirely  confined  to  the  larger  valve,  bounded  by  a 
distinct  angular  margin.  Surface  longitudinally  striate,  marked 
by  fifty  rounded,  beautifully  punctate,  simple  striae.  Length  .10 
to  .32,  width  .08  to  .27  of  an  inch,  usually.  Some  specimens  have 
a  length  of  three-fourths  of  an  inch."     (Hall.) 

Localities. — Lanesville,  Spergen  Hill,  Bedford,  Bloomington, 
Paynters  Hill,  Tlarrodsburg,  Stinesvillc,  Romona. 

"There  is  a  very  strong  resemblance  between  the  larger  indi- 
viduals of  this  species  and  specimens  of  Eumetria  (Rctzia)  vera. 
Hall  (Geol.  Rcpt.  Iowa,  1858,  p.  704,  pi.  27,  fig.  3),  but  the  lat- 
ter species  is  not  so  ventricose,  has  not  the  beak  so  strongly  in- 
curved, has  a  larger  cardinal  area,  and  usually  but  not  always 
stronger  surface  radii.  The  present  form  often  attains  a  con- 
siderable size,  especially  those  from  Paynter's  Hill,  and  some- 
times become  extremely  ventricose."     (Whitfield.) 
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ATHYRIS  DENSA  Hall  and  Clarke. 
Plate  XIX,  figs.  2-2c. 

Athyris  densa  Hall  and  Clarke,  13th  Kep.  N.  Y.  State  Geol.,  p. 
651, 1894. 

"Shell  transversely  elongate,  valves  compressed;  median  fold 
and  sinus  not  well  developed.  Pedicle  valve  shallow,  with  broad, 
sharply  angled  cardinal  slopes,  greatly  thickened  interiorly.  The 
anterior  margin  is  frequently  extended  into  a  linguate  process  at 
the  termination  of  the  median  sinus.  Brachial  valve  the  more 
convex,  with  an  indistinct,  flattened  and  sometimes  broadly  grooved 
median  fold  with  regular  and  even  lateral  slopes.  In  the  interior 
of  the  valves  the  form  of  the  muscular  scars  is  normal,  though 
there  is  a  notable  variation  in  the  size  of  the  adductor  scars." 

Localities. — Lanesville,  Spergen  Hill. 

The  "cardinal  slopes"  are  produced  by  the  thickening  of  the 
shell  in  the  cardinal  region.  By  this  character  this  species  can 
readily  be  separated  from  worn  specimens  of  Cleiothj/rui  hirsuta, 
with  which  it  is  associated,  when  the  surface  marks  of  the  latter 
are  removed  by  weathering. 

This  species  is  probably  the  same  as  was  described  by  Whitfield 
as  Centronella  crassirardiiialis  as  suggested  by  Schuchert.  How- 
ever, I  can  not  be  certain  of  this,  as  no  typical  sj^ecimens  of  the 
form  described  by  Whitfield  occur  in  our  collections.  From  the 
type  locality,  thougli,  twenty  good  specimens  of  A,  densa  were 
secured.     T  think  the  two  are  svnonvmous. 

CLEIOTHYRIS  HIRSUTA  Hall. 
Phito  XXII,  figs.  18-21;  Plate  XIX,  flgs.  1-la. 

Athyris  liirsuta  Hall,  Trans.  Alb.  Inst.,  IV,  p.  8,  1858. 

"Shell  varying  in  form  from  ovate  to  sulvcircular ;  beak  prom- 
inent, slightly  extended,  front  compressed,  sometimes  faintly  sin- 
uate. Valves  nearly  equally  convex,  the  pedicle  valve  most  con- 
vex toward  the  l>eak;  beak  of  pedicle  valve  prominent,  incurved 
so  as  to  bring  the  minute  foramen  nearly  on  a  line  with  the  mar- 
gin of  the  shell;  beak  of  the  smaller  valve  closely  incurv(»(l  be- 
neath the  beak  of  the  opposite  valve.  Surface  ornamented  bv 
concentric  imbricating  lamellae,  which  give  origin  to  successive 
rows  of  minute  spines. 
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"The  cast  shows  faint  impressions  of  radiating  striae,  which 
are  not  visible  on  the  external  surface  of  the  shell.  A  narrow 
impressed  line  is  sometimes  shown  down  the  center  of  the  cast 
of  the  pedicle  valve ;  and  a  few  specimens  have  a  shallow  depressed 
groove  down  the  center  of  the  shell  from  the  beak  to  the  base  of 
both  valves.  A  cast  of  a  largo  individual  shows  about  seven  turns 
of  the  internal  spire. 

"From  the  foregoing  description  it  will  lx>  seen  that  this  sixK'ies 
is  closely  rclateil  to  the  TcrehraiuJa  royssii  of  Leveille,  and  to  T. 
planosxdcafa  of  Phillips.  It  differs  from  the  first  in  its  small  size 
and  more  ovate  form,  especially  of  the  young  individuals,  and  in 
never  having  the  distinct  sinus  possessed  by  that  shell ;  while  the 
beaks  of  our  shell  are  more  prominent  and  the  slope  of  each  side 
is  less  concave.  The  volutions  in  the  internal  spire  in  T.  hirsuta 
are  not  more  than  half  the  number  represented  in  T,  royssii. 
From  the  T,  planosulcata  it  differs  in  its  small  size,  in  being  less 
ventricose,  especially  towards  the  front  margin,  in  the  proportion- 
ally more  prominent  beaks  and  generally  more  elongate  form. 
From  the  specimens  examined  the  projecting  spinose  lamellae  in 
our  shell  are  never  so  much  extended  as  in  that  species."  (Hall, 
slightly  emended.) 

Localities — Lanesville,  Paynters  Hill,  Spergen  Hill,  Bedford, 
Harrodsburg,  Bloomington,  Elletsville,  Stinesville,  Romona,  Al- 
ton, HI. 

"Specimens  of  this  species  obtained  in  later  collections  are  very 
much  larger  than  those  originally  used,  some  of  those  marked 
Spergen  Hill  measuring  nearly  three-fourths  of  an  inch  in  diame- 
ter. Comparing  these  larger  individuals,  there  is  no  perceptible 
difTerence  between  them  and  specimens  of  Afhyris  suhJamellosfi, 
Hall,  from  llu^  Chester  limestones.  The  figured  specimen  of  the 
latter  species,  as  given  in  the  Geol.  Kept.  Towa,  1858,  pi.  27,  fig. 
1,  has  a  very  ventricose  dorsal  valve;  this,  however,  is  by  no 
mean*^  a  constant  character,  and  some  of  the  Spergen  Hill  exam- 
])les  are  fully  as  ventricose  on  that  side.  The  (^hester  examples 
also  develo]),  in  extreme  large  growth,  a  dee]>er  sinus  and  fold, 
but  tliis  feature  is  not  seen  in  specimens  when  of  the  size  of  the 
large  ones  from  Spergen  Hill.  I  can  see  no  essential  distinction 
either  between  these  and  specimens  from  the  Keokuk  limestones 
usually  referred  to  A.  plunosulcata,  Phillips."     (Whitfield.) 
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In  addition  to  these  marks  it  should  be  pointed  out  that  the 
range  of  royssti  as  now  understood  (see  Schuchert's  bibliogra- 
phy), includes  the  horizon  from  which  C,  hirsuta  comes.  The 
only  reason  why  I  have  not  included  this  species  in  the  synonymy 
of  the  former  is  that  most  of  my  comparisons  with  C,  royssii  have 
been  from  figures  and  descriptions  rather  than  specimens.  With 
the  specimens  in  hand  it  might  be  possible,  though  I  think  not^  to 
discover  some  distinguishing  features,  as  was  the  case  with  Spirifer 
bifurcata  and  Spiriferina  norwoodana. 


SEMINULlA.  TRINUCLEA  HaU. 
Plate  XXII,  figs.  22-27. 

Terebratula  trinuclea  Hall,  Trans.  Alb.  Inst,  IV,  p.  7,  1856. 

"Shell  subpentagonal  or  ovate,  robust;  trilobate,  lobes  nearly 
equal;  valves  nearly  equal,  the  pedicle  one  gibbous  toward  the 
beak,  a  sinus  in  the  center,  beginning  above  the  middle  of  the 
valve,  gradually  becoming  wider  and  deeper  towards  the  base,  in 
some  specimens  distinctly  bounded  by  an  obtusely  angular  ridge. 
Brachial  valve  varying  from  sub-circular  to  transversely  oval  and 
longitudinally  ovate,  most  convex  between  the  center  and  the  beak, 
and  distinctly  trilobate,  lobes  extending  about  half  way  to  the 
beak;  the  middle  lobe  often  marked  by  a  distinct  linear  depres- 
sion; beak  of  the  pedicle  valve  strong,  rounded  and  incurved, 
truncated  vertically  by  a  distinct  rounded  foramen.  Surface 
marked  by  fine  concentric  lines,  which  undulate  with  the  lobes, 
and  are  extremely  sinuous  near  the  margin  of  the  shell.  Old 
shells  are  often  marked  by  strong  imbricating  lamellae  at  unequal 
distances.     Length  .20  to  .51,  width  .19  to  .46  of  an  inch." 

Localities. — Spergen  Hill,  Bloomington,  Lanesville,  Paynters 
Hill,  Bedford,  Elletsville,  Stinesville. 

A  species  of  very  variable  form,  the  young  specimens  not  show- 
ing the  trilobate  character. 


PELECYPODA. 


By  J.  W.  Beede. 
< 

PTERONITES  SPERQENENSIS  Whitfield. 

Plate  XXIII,  fig.  1. 

Pteronites  spergenensis  Whitfield,  Bull.  Amer.  Mus.  Nat  Hist, 
I,  p.  56,  pi.  VII,  f.  1,  1882. 

"Shell  very  inequilateral  and  oblique.  Hinge-line  a  little  less 
than  the  length  of  the  body  of  the  valve,  marked  by  a  narrow, 
linear  or  cardinal  ligaraental  area.  In  the  left  valve  the  an- 
terior wing  is  of  moderate  size,  elevated  on  the  surface  and  rounded 
on  the  margin,  separated  from  the  body  of  the  shell  by  a  moder- 
ate depression;  posterior  wing  lai^,  pointed  at  the  extremity, 
depressed  on  the  surface  so  as  to  bring  it  entirely  below  the  body 
of  the  valve;  outer  margin  broadly  sinuate.  Body  of  the  valve 
very  ventricose,  becoming  almost  subangular  along  the  umbonal 
region.  Beak  large,  prominent  and  projecting  beyond  the  line 
of  the  hinge.  Right  valve  unknown.  Surface  of  the  left  valve 
marked  by  proportionally  very  strong  concentric,  lamellose  striae, 
which  are  very  regular  in  their  distances  and  elevated  so  as  to 
present  almost  the  character  of  ridges  on  the  body  of  the  shell. 
Length  of  the  largest  specimen  observed,  measured  along  the  body 
of  the  shell,  about  .33,  height  .20  of  an  inch." 

Localities. — Spergen  Hill,  Bloomincrton,  Harrodsburg. 

XUCULA  SHUMAKDANA  Hall. 

Plate  XXIII.  flgs.  2-6. 

Nuculn.  sliumardana  Hall,  Trans.  Albany  Inst.,  IV,  p.  16,  1856. 

"Shell  obliquely  ovate  or  sub-cuncate,  gibbous  towards  the 
beaks;  beaks  anterior,  elevated,  approximate  or  in  contact;  ante- 
rior end  vertically  truncate;  ])osterior  side  cuneate,  sloping  from 
the  beak;  cardinal  line  forming  an  angle  of  about  80  degrees  at 
the  beak;  base  forming  a  broad  curve  from  the  anterior  and  pos- 
terior cardinal  margins.     Surface  marked  by  regular  equidistant, 

(1223) 
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sub-imbricating  striae,  rarely  with  unequal  concentric  folds. 
Hinge-line  somewhat  strongly  creniilate ;  ligamentary  pit  distinct, 
triangular."     (Hall.) 

''Length  .99  to  .21,  width  .08  to  .17  of  an  inch." 
Localities. — Lanesville,  Spergen  Hill^  Harrodsburg,  Blooraing- 
ton,  Elletsville,  Eomona,  Stinesville. 

"A  very  pretty  species,  and  very  closely  resembling  iV^.  parva, 
McChesney,  from  the  Coal  Measures,  both  in  size  and  form.  In 
form  it  is  very  constant,  tlie  figures  given  being  of  the  extremes 
found  in  tJie  collection.  The  surface  structure  offers  more  va- 
riety, as  some  individuals  are  very  regularly  marked  and  others 
are  covered  with  strong  varices,  marking  stages  of  growth.  The 
dentition  as  obtained  from  se])arated  valves  is  shown  in  fig.  6,  pi. 
7,  the  teeth  forming  rounded  tubercles."     (^\^litfield.) 

NUCULANA  NASUTA  HaU. 
Plate  XXIII,  figs.  7-9. 

Nucula  nasuta  Hall,  Trans.  Alb.  Inst^,  IV,  p.  17,  1858. 

"Shell  sub-ovato,  abruptly  contracted  in  front;  posterior  extrem- 
ity rounded  ;  Ix^aks  prominent,  sul>-central ;  anterior  side  shortest 
and  contracted  Ixitli  laterally  and  vertically  into  a  proboscidal 
extension.     Surface  marked  by  regular  lines  of  growth. 

"Lenfrth  .14,  width  .09  of  an  inch."     (Hall.) 

Localities. — Spergen  Hill,  Ellettsvillc,  Stinesville,  Ilomona. 

"In  the  above  deseri])tion  the  posterior  side  is  referred  to  as  an- 
terior. In  a  .s])ecimen  of  very  much  larger  size,  obtained  from 
later  collections  (fig.  9),  the  proportions  of  parts  are  somewhat  dif- 
ferent from  those  of  the  tvy)e  individuals,  the  posterior  extension 
is  less  marked  and  the  shell  proportionallv  higher."      (Whitfield.) 

CYPRICARDINIA  INDIANENSIS  IlaH. 
Plato  XXIII,  figs.  10-14. 

Cyprirardla  iruh'anetisis  Hall,  Trans.  Alb.  Inst.,  IV,  p.  18,  1858. 

"Shell  elongate-ovate,  narrow  and  rounded  in  front;  posterior 
end  broader,  somewhat  compreseed  and  subulate;  base  broadly 
curved ;  hinge  line  j^traight,  less  than  the  greatest  length  of  the 
shell;  a  line  or  groove  on  the  inner  margin  extending  from  the 
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beak  to  the  posterior  extremity;  lx>aks  very  small,  near  the  an- 
terior end ;  iimbonal  ridge  gibbons.  Snrface  marked  by  distinct, 
regnlar,  imbricating  lamolliP. 

"Length  from  Vs  to  %  of  an  inch."     (Hall.) 

Localities:  Lanesville,  Spergen  Hill,  Bedford,  ITarrodsburg, 
Bloomington,  Ellettsville,  Stinesville,  Paynters  llill,  Alton,  Til. 

C()N()(\VIU)HJM  CATAtrroMUM   Hall, 
riiito  XXIII,  tiKK.  15-17. 

Conocardium  raUusiomuni  Ilall,  Trans.  All).  Inst.,  IV,  p.  13,  iSoS. 

"Shell  ^erv  small,  (dongate,  snncylindrlcal  or  .snbclavate,  gib- 
bons in  the  middle;  In^aks  minnte,  rising  slightly  above  the  hinge 
line,  and  anchyloscd,  anterior  end  obliquely  truncatcnl  and  ob- 
tusely angular  on  the  umlxuutl  slo])e;  the  anterior  tubular  wing 
minute;  })osterior  end  much  extended,  and  constricted  near  the 
middle,  swelling  at  the  extremity  and  gaping  below.  Surface 
niark(Ml  with  snuill  simj)Ie  radiating  folds  which  sometimes  Ix^come 
obsolete  on  the  anteri(»r  rnd  and  umlxmes.  Minute  undulating 
concentric  stria*  cross  the  radiating  folds  in  well  preserved  speci- 
mens. 

"Length,  from  .125  to  .20  of  an  inch.""     (Kail.) 

Localities:  S]>ergen  Hill,  ITarrodsburg,  l)l<x>mington,  Stines- 
ville, Klletsville,  I\oinona. 

"The  most  ]ieculiar  feature  of  this  species  consists  in  the  anchy- 
losis of  th*'  valves  along  the  hinge  margin.  Ik'tweeii  the  l>eaks 
there  occurs  a  small  tubeivle  of  solid  deposit,  firmly  uniting  them, 
and  often  extend inii'  iilniitr  the  hini::e  in  the  form  of  a  callus. 
This  feature  not  only  (xrurs  in  adult  individuals,  bnt  is  also  seen 
on  many  of  small  si/e  t<^  so  great  an  extent  as  to  have  apj)arently 
precluded  the  possibility  of  any  motion  of  the  valves  along  the 
cardinal  line.  From  th(»  (examination  of  a  larue  number  <»f  indi- 
viduals  r  believe,  however,  that  the  feature  is  causcKl  by  a  <le])osit 
of  compaer,  <Tvstallin(^  carbonate  of  limes  on  the  inside  of  the 
shell  after  death,  which  has  to  some  ext<Mir  fi;rc(Hl  the  beaks 
asunder  and  filled  the  s])ace.  On  tlu*  removal  of  the  chalky  sub- 
st4mc(^  of  the  sludl  this  layer  is  exposed,  thns  ])roducing  the  ap- 
pearance of  anchylosis.  In  cutting  specimens  across  at  th(^  beaks 
this  feature  is  readilv  seen  in  section,  the  laver  of  carbonate  of 
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lime  lining  the  entire  extent  of  the  shelL  The  idea  of  a  per- 
fect anchylosis  of  the  beaks  of  a  bivalve,  it  appears  to  me,  is 
incompatible  with  the  further  growth  of  the  shell,  and  especially 
so  where  there  is  a  long  hinge  line.  If  in  the  case  of  this  shell 
the  apparent  soldering  of  the  valves  at  the  beaks  and  along  the 
hinge  had  occurred,  they  never  could  have  been  separated  in  front 
for  the  admission  of  water  or  additional  growth,  and  would  as  a 
matter  of  fact  resulted  in  the  death  of  the  animal.  The  minute 
size  and  peculiarly  constricted  form  of  the  species,  sometimes  in 
the  younger  stages  of  growth  being  almost  cylindrical,  is  a  very* 
marked  and  distinguishing  character  of  the  species."    (Whitfield.) 

CONOCARDIUM  OARINATUM  HaU. 
Plate  XXIII,  flffs.  18-19. 

Conocardium  carinatum  Hall,  Trans.  Alb.  Inst,  IV,  p.  14,  1868. 

"Shell  sub-trigonal,  gibbous  in  the  middle,  anterior  end  cordate ; 
hinge  line  straight ;  beaks  very  small,  strongly  incurved,  rising  lit- 
tle above  the  hinge  line;  posterior  side  straight  above,  sloping 
upwards  from  below,  gradually  tapering  to  the  extremity,  faintly 
constricted  at  its  junction  with  the  body  of  the  shell  and  gaping 
below;  hiatus  elongate-lanceolate,  crenulate;  umbonal  slope 
strongly  carinated;  carina  reaching  from  the  beak  to  the  base, 
where  it  is  strongly  salient;  anterior  side  obliquely  truncate, 
and  abruptly  produced  into  a  small  conical  tubular  extension  of 
the  hinge  line.  Surface  marked  by  simple  radiating  ribs  and 
extremely  fine  concentric  striae,  which  in  passing  over  the  ribs 
give  the  surface  a  granulated  appearance.  On  the  anterior  slope 
the  ribs  are  finer  and  closer  than  on  the  sides  of  the  shell,  and 
strongly  curved. 

"Length,  from  .20  to  .33  of  an  inch."     (Hall.) 

Localities:  Spergen  Hill,  Bloomington,  Harrodsburg,  Stines- 
ville. 

"The  carina  which  forms  the  crest  along  the  anterior  umbonal 
ridge  constitutes  the  distinguishing  feature  of  this  form.  In 
other  respects  it  does  not  appear  to  differ  from  C.  cuneatwm.  Hall ; 
and,  as  many  specimens  are  found  which  are  intermediate  between 
the  typical  specimens  of  the  two,  it  is  probable  they  are  only 
varieties  of  one  species."     (Whitfield.) 
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CONOCARDIUM  CUNBATUM  HaU. 
Plate  XXIII,  figs.  2i-26. 

Conocardium  cuneatum  Hall;  Trans.  Alb.  Inst,  IV,  p.  14,  1858. 

"Shell  sub-trigonal  or  abruptly  calvate;  hinge  line  straight; 
beaks  anchylosed,  incurved,  very  small,  rising  but  little  above  the 
hinge  line ;  umbonal  slope  angular ;  anterior  side  truncate,  concave 
just  within  the  angle  of  the  umbonal  slope,  convex  in  the  middle 
abruptly  produced  above,  in  continuation  of  the  hinge  line,  in  a 
tubular  wing;  posterior  side  vertically  compressed,  straight  along 
the  hinge  line,  and  abruptly  declining  at  the  extremity,  sloping 
along  the  base  from  the  center  of  the  shell  to  the  extremity. 
Hiatus  elongate,  extending  forward  to  near  the  middle  of  the 
shell,  rounded  and  expanded  at  the  posterior  extremity,  and  deeply 
crenulate  in  the  margins  of  the  narrow  part.  Surface  marked 
by  distinct  radiating  costae,  which  often  alternate  in  size  or 
bifurcate  on  the  posterior  part  of  the  shell ;  crossed  by  fine  elevated 
concentric  lines  of  growth,  more  or  less  closely  arranged.  Near 
the  basal  margin  are  some  stronger  subimbricating  ridges  parallel 
to  the  lines  of  growth. 

"Length,  .33  to  .50  of  an  inch."     (Hall.) 

Localities:  Spergen  Hill,  Bloomington,  Harrodsburg,  Stines- 
ville. 

"The  remark  'beaks  anchylosed'  as  applied  to  this  species  can 
not  have  the  same  significance  as  it  does  in  the  case  of  G. 
catastomum,  as  the  most  perfectly  preserved  specimen  in  the  col- 
lection has  the  beaks  clean,  clear  and  perfectly  free  from  each 
other,  without  any  deposit  or  thickening  of  any  kind  between 
them.  The  suture  of  the  hinge  between  the  beaks  and  elsewhere  is 
sometimes  verv  close,  and  in  some  cases  where  the  shells  have 
been  dead  and  eroded  previously  to  bein^  imbedded,  the  line  has 
become  entirely  obliterated  by  emaceration.  This  I  presume  is 
what  is  meant  by  the  statement.  The  hiatus,  or  gaping  of  the 
valves  on  the  postero-basal  line,  is  sometimes  very  marked  and 
the  thickening  of  the  internal  ribs  so  prominent  as  to  form  strong 
interlocking  teeth  along  the  narrow  part  of  it."     CWniitfiekl.) 
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CONOCARDIUM  PERATTENANUM  Hall. 
Plate  XXIII,  flg.  20. 

Conocardinm  perattenamim  Ilall,  Trans.  Alb.  Inst.,  IV,  p.  15, 
1858. 

"Shell  sub-fusiform;  hinge  line  straight,  beaks  depressed,  dis- 
tinctly anchylosed;  from  tlie  beaks  along  the  anterior  umbonal 
slope,  angle  obtuse  and  scarcely  defined;  anterior  side  obtuse, 
convex  in  the  middle,  and  gradually  sloping  upwards  from  the 
angles ;  posterior  part  of  the  shell  with  a  broad  depression  on  each 
side,  and  again  expanding  at  the  extremity  with  an  oblique  angular 
fold,  from  the  hinge  line  downwards  to  the  hiatus;  hiatus  broad 
and  expanded  behind,  narrowed  abruptly  at  the  junction  of  the 
oblique  folds,  and  thence  gradually  to  the  middle  of  the  shell. 
Surface  marked  by  strong  plications,  which  are  much  stronger  on 
the  anterior  part  of  the  shell,  and  more  slender  behind.  The  fold 
along  the  anterior  umbonal  slope  bifurcates,  sending  off  on  each 
side  a  plication,  which  again  bifurcates.  Plications  crossed  by 
sharply  elevated  lines,  which  are  more  conspicuous  on  the  posterior 
part,  giving  it  a  cancellated  appearance. 

"Length,  .20  of  an  inch.''     (Hall.) 

Localities:     Harrodsburg,  Alton,  111. 

"Tlic  beaks  and  upper  part  of  the  anterior  face  of  the  valves 
are  imperfect,  and  the  apparent  anchylosis  may  be  and  probably 
is  deceptive.  The  species  is  a  very  distinct  and  well  marked  one, 
differing  materially  from  all  the  others  in  the  collection  in  the 
few  strong  plicae  of  the  anterior  end,  and  the  stronger  bifurcating 
plications  of  the  anterior  umbonal  ridge.''      (Whitfield.) 

CONOCARDIUM  MEEKANUM  Hall. 
Plate  XXIII,  figs.  21-23. 

Cojiocardunn  mcckanym  Hall,  Trans.  Alb.  Ins.,  IV,  p.  15,  1858. 

"Shell  siib-angularly  ovate  or  abruptly  clavate;  hinge  line  nearly 
straight,  declining  at  the  posterior  extremity  and  sometimes  from 
the  beaks;  obliquely  truncated  anteriorly;  anterior  end  convex  in 
the  middle,  and  margined  by  a  narrow  sulcus  which  reaches  from 
the  beak  to  the  base  just  within  the  obtuse  angle  of  the  umbonal 
slope ;  posterior  end  sloping  on  the  base  uniformly  from  the  center 
of  the  shell  to  the  extremity,  contracted  behind  the  body  of  the 
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shell;  vertically  depressed  and  slightly  expanded  laterally  at  the 
extremity.  Surface  marked  by  small,  elevated,  thread-like  radiat- 
ing lines,  which  on  the  posterior  part  of  the  shell  are  crossed  by 
fine  concentric  striae,  giving  that  part  of  the  shell  a  cancellated 
appearance.  Anterior  depressed  end  marked  by  much  fainter 
radiating  lines  crossed  by  nearly  obsolete  traces  of  fine  striae, 
which  converge  towards  the  anterior  tiilnilar  wing. 

"Length,  .20  to  .33  of  an  inch."     (JTall.) 

Localities:    Alton,  IlL 

"The  shells  of  tliis  six^cics  bear  considerable  general  resemblance 
to  thoffC  of  C.  cnnentum,  but  are  generally  smaller.  They  vary 
considerably  among  iliemselves,  as  do  those  of  that  species.  The 
one  fiixnred  is  of  the  broadest  and  most  obtuselv  cuneate  form; 
others  l)eing  very  much  more  slender  and  the  umbonal  ridge  more 
oblique.  One  distinguishing  feature  between  the  two  is  in  the 
coarser  striae  marking  the  anterior  end  of  the  shell  of  this  one, 
which  are  not  regularly  concentric,  as  in  C.  cuneatum,  but  success- 
ivelv  diversre  from  the  umbonal  ridffe.  The  material  in  which 
the  shells  arc  preserved  is  well  calculated  to  retain  all  the  surface 
markings,  and  consequently  the  cancellation  of  the  surface  is 
beautifully  preserved."    (Whitfield.) 


CONOCARDIUM  P:QUILATERALE  HaU. 

ConocarJium  equihferale  Hall,  Trans.  Alb.  Inst,  IV,  p.  IG,  1858. 

"Shell  triangular,  sul>cquilateral,  scarcely  gibbous  in  the  mid- 
dle; hinge  line  very  straight;  beaks  small,  rising  a  little  above  the 
hinge  line;  anterior  ond  cuneate,  sloping  gi-adually  from  near  the 
center  of  the  shell ;  umbonal  ridge  obtuse  above,  nearly  at  right 
angles  to  the  liiugo,  nud  subdividing  several  times  before  reaching 
the  ba^^e;  posterior  ond  cuneate,  very  gradually  sloping  from  the 
bodv  of  llio  shell:  extremitv  unknown.  Surface  marked  bv  radi- 
ating  striae  or  folds,  which  are  simple  or  bifurcating,  and  crossed 
by  fine,  regular,  elevaled,  thread-like  lines. 

"Length  and  width  nearly  equal,  al)out  .125  of  an  inch." 
(Hall.)^ 

"Only  a  single  individual  of  this  species  w^as  obtained  in  all  of 
the  collections  examined,  and  this  has  not  been  found  in  the  col- 

M— G«o]off7. 
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lection  since  it  came  into  the  possession  of  the  Am.  Mus.  Nat 
History.  Consequently  I  have  not  been  able  to  give  illustrations 
of  the  species."     (Whitfield.) 

MICRODON  SUBELLIPTIOA  Hal'.. 
Plate  XXIII,  figs.  27-29. 

Cypricardella  subelliptica  Hall,  Trans.  Alb.  Ins.,  IV,  p.  17,  1858. 

"Shell  subelliptical,  obliquely  truncated  at  the  posterior  end; 
beaks  minute  at  the  apex,  rising  little  above  the  hinge;  umbones 
sub^bbous,  with  an  undefined  elevation  extending  obliquely  to- 
wards the  posterior  basal  margin ;  anterior  end  narrower  than  the 
posterior,  rounded  at  the  extremity.  Cardinal  margin  forming  an 
angle  with  the  beak  of  26°;  base  forming  a  regular  elliptical 
curve.  Surface  marked  by  regular,  fine,  concentric  elevated  lines 
which  are  equal  to  the  spaces  between. 

"Length,  .19  to  .32 ;  width,  .14  to  .24  of  an  inch."     (Hall.) 

Localities:  Spergen  Hill,  Harrodsburg,  Bloomington,  Stines- 
ville. 

"The  proportionally  greater  height  or  shorter  form,  with 
rounded  antero-basal  and  posterior  margins,  will  sufficiently  dis- 
tinguish this  one  from  either  of  the  other  species  associated  with 
it."     (Wliitfield.) 

MICRODON  OBLONGA  Hall. 
Plate  XXIII,  figs.  30-36. 

Cypricardella  ohlonga  Hall,  Trans.  Alb.  Inst.,  IV.,  p.  18,  1868. 
Cypricardella  nucleata  Hall,  Ibid.,  p.  17. 

"Shell  oblong,  sub-quadrangular;  anterior  end  narrow, 
rounded ;  posterior  end  broader,  flattened,  and  almost  vertically 
triiiicnte;  cardinal  margin  nearly  straight  and  horizontal  behind, 
declining  in  front;  base  nearly  parallel  to  the  hinge  line;  beaks 
small,  somewhat  prominent,  gibbous  below;  posterior  umbonal 
slope  gibbous  or  sub-angular,  and  extending  obliquely  downwards 
and  backwards  to  the  base  of  the  truncation ;  lunule  small,  ovate, 
deep  in  the  center;  escutcheon  linear,  distinct 

"Length,  .09  to  .30;  width,  .06  to  .20  of  an  inch."     (Hall.) 
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Localities. — Spergen  Hill,  Hairodsburg,  Bloomington,  Elletts- 
ville,  Stinesville,  Paynters  Hill. 

"This  species  occurs  of  larger  size  than  any  of  the  others  asso- 
ciated with  it.  WTien  small  it  is  nearly  equally  high  and  long, 
but  becomes  gradually  longer  in  proportion  as  it  increases  in  size, 
so  that  specimens  are  often  found  much  more  than  half  as  long 
again  as  high.  In  the  Geol.  Eept  Iowa,  1858,  pi.  23,  fig.  10,  a 
specimen  of  this  species  is  figured  as  C.  nucleatd,  probably  by 
mistake.  The  specimen  is  one  of  the  original  series,  and  has  al- 
ways been  attached  to  the  card  marked  C  oblonga.  It  corresponds 
exactly  in  size  to  the  measurements  given  of  that  species  in  the 
original  description,  being  .30  of  an  inch  long  and  .20  of  an 
inch  wide;  while  no  measurements  are  given  of  C.  nucleata  ex- 
ceeding one-half  that  width,  and  but  little  more  than  one-third 
the  length."    (\\Tiitfield.) 

In  discussing  M.  nucleaia,  Whitfield  states  that:  "This  is  the 
smallest  form  ol>served,  and  is  of  nearly  equal  height  and  length 
in  its  typical  form,  but  specimens  of  larger  size  are  proportion- 
ately longer,  as  they  increase  more  in  length  than  in  height  with 
increased  growth.  In  consequence  of  this  feature  it  becomes  very 
difficult  if  not  impossible  to  distinguish  between  medium  sized 
individuals  of  M,  oblonga  and  large  individuals  of  this  species, 
and  leads  one  to  suspect  that  they  may  both  belong  to  one  species, 
especially  as  the  surface  markings  bear  the  same  proportions  to 
the  shell  as  do  those  c{  that  species  when  of  tlie  same  size." 

There  can  be  but  little  doubt  that  the  small  species  is  the  young 
of  the  larger  one. 

MICUODON   ELLTPTICUS   Whitfield. 
Plate  XXIII,  flg.  37. 

Microdon  (Cypricardclla)  sp.  ?  ^^^litficld,  Bull.  Amer.  Mus.  Nat. 
Hist,  I,  p.  65,  pi.  VII,  f.  a7,  1882. 

"Several  small  examples  resembling  ilf.  ohlonrja  in  its  propor- 
tions of  length  and  breadth,  and  having  an  elliptical  outline  corre- 
sponding to  that  of  M,  snhelliptica,  have  been  observed  among  the 
later  collections  from  Spergen  Hill.  It  docs  not  appear  to  be 
distinct  enough  from  either  of  the  forms  to  be  entitled  to  rank  as 
a  distinct  species,  but  appears  to  unite  the  two.     A  figure  of  one 
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of  them  is  given  that  attention  may  be  directed  to  it,  with  the  hope 
of  obtaininfi^  furtlier  information."     (Whitfield.) 

So  far  as  examined  at  present  our  Spergen  Hill  material  does 
not  show  any  specimens  of  this  variety,  though  it  will  doubtless  be 
found.  For  this  reason  I  am  unable  to  throw  any  more  light  on 
the  subject  now. 

GONIOPHOUAV  PLICATA  HaU. 
riato  XXIII,  fig.  39. 

CypricardeUa  plicata  Hall,  Trans.  Alb.  Inst.,  IV,  p.  18,  1858. 

'^Shell  oblong,  sub-quadrate,  hinge  line* slightly  arched,  the  base 
and  hinge  lino  nearly  parallel;  gibbous  in  the  middle  above,  and 
anteriorly,  depressed  in  the  middle  towards  the  base;  the  beaks 
near  the  anterior  end,  small,  and  scarcely  rising  above  the  hinge 
margin ;  anterior  end  short,  scarcely  extending  beyond  the  beak, 
rounded;  posterior  extremity  double  truncate;  a  strong  fold  or 
angulation  extending  from  the  umbo  to  the  posterior  basal  mar- 
gin, and  a  smaller  similar  fold  midway  iK^tween  that  and  the  hinge 
line,  the  intervals  on  the  margins  between  these  being  truncate. 
Surface  marked  with  concentric  lines  of  growth. 

^Tength,  .12,  width,  .12  of  an  inch.''     (Hall.) 

Localities:     Si)ergen  Hill,  Bloomington,  StinCvSville. 

*'Tlie  hinge  margin  of  this  species  is  bounded  by  a  narrow 
escutcheon,  and  the  ligament  has  been  external.  These  features, 
together  with  the  general  fonn  of  the  shell,  would  throw  it  into  the 
genus  Goniophora  unless  the  hinge  f(^atures  may  differ,  which  is 
scarcely  probable.  The  only  other  genus  to  which  it  has  much  re- 
semblance is  Plruropliorus,  to  which  externally,  however,  it  is  not 
so  closelv  related.''     (Whitfield.") 

EDMONDIA?  SUBPLAXA  HaU. 
Plate  XXI II.   ttfe'.  38. 

Cj/pncardia  siih plana  Hall,  Trans.  Alb.  Inst.,  TV,  p.  19,  1858. 

*^Shell  ovate  oblong;  anterior  end  very  short;  posterior  end  ex- 
tremely elongate,  very  gradually  narrowing  to  the  extremity  which 
forms  a  SMUinetrical  elliptical  curve;  cardinal  and  basal  margins 
nearly  parallel;  beaks  small;  umbonal  region  depressed  convex. 
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A  few  obsolete  concentric  folds  on  the  surface;  intermediate  por- 
tions probably  finely  striate. 

"Length,  .69 ;  width,  .38  of  an  inch."  (Hall.) 
Localities:  Lanesville,  Spergen  Hill,  Bloomington,  Romona. 
"All  examples  of  this  species  which  have  been  observed  have 
been  imperfect.  The  type  specimen  is  very  much  water-worn,  and 
although  the  hinge  margin  of  the  shell  is  very  well  exposed,  it 
presents  no  dentition  whatever.  A  second  specimen  of  about  * 
the  same  size,  a  partial  cast^  shows  a  rather  large  posterior  mus- 
cular imprint  situated  near  the  cardinal  margin ;  but  the  anterior 
end  is  more  imperfect.  The  structure  of  the  hinge  so  far  as 
revealed,  a  simple  margin  with  probably  an  external  ligament,  will 
come  nearer  to  the  characters  of  the  genus  Edmondia  than  to  any 
other  known  carboniferous  form.  It  certainly  is  not  Cypricardia^ 
as  tliat  genus  is  known  from  recent  species."     (Whitfield.) 


MACRODON?  SP. 
Plate  XXIV,  flg.  2. 

Shell  of  rather  large  size,  about  twice  as  long  as  high,  thickness 
about  one-third  the  height  Greatest  height  near  the  posterior  ex- 
tremity. Outline  roughly  semielliptical,  hinge  straight,  shorter 
than  the  greatest  length  of  the  shell,  posterior  extremity  rounded, 
meeting  the  hinge  at  an  obtuse  angle,  more  sharply  rounded  to  the 
ventral  margin,  which  is  slightly  sinuous  just  below  and  a  little 
back  of  the  beak,  reimding  abruptly  upward  and  then  backward 
a  little,  meeting  the  hinge  at  a  slightly  obtuse  angle.  Eeaks  prom- 
inent, rising  somewhat  above  the  hinge,  sloping  gradually  away 
to  the  postero-  and  antero-ventral  margins,  with  a  broad,  unde- 
fined depressi(m  between  them  extending  obliquely  downward  and 
backward.  Surface  apparently  snio<:>th  except  for  growth  varices. 
The  spoeinien  is  not  so  preserved  as  to  show  any  but  very  strong 
markings.     One  left  valve,  loaned  bv  the  American  Museum. 

Length,  .'33  mm. ;  height,  1(>  mm. ;  thickness,  11  or  12  mm. 

Locality:     Spergen  Hill. 

This  spocinion  differs  from  M,  ohfioletus,  in  having  relatively 
shorter  hinge  liuc  and  in  liaving  growth  lines  at  the  extremirties, 
indicating  ^Aat  it  had  a  semielliptical  outline.     The  growth  lines 
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join  the  hinge  at  quite  an  obtuse  angle,  rather  than  nearly  at  right 
angles. 

The  generic  affinities  of  tliis  shell  are  determined  only  by  the 
outer  expression  of  the  valve,  as  none  of  the  critical  characters  of 
the  hinge  can  be  seen.  It  seems  to  resemble  the  species  of  Mac- 
rodon  more  than  those  of  any  other  genus. 


GASTEROPODA,  CEPHALOPODA  AND  TRILOBITA  OF 

THE  SALEM  LIMESTONE 


By  E.  R.  Cumings. 


GASTEROPODA.* 

[Genus  ORTHONYCHIA  Hall.] 

[ORTHONYCHIA  ACUTIROSTRB  (Hall)  Keyes.] 

Plate  XXIII.  fig.  14;  Plate  XXV,  figs.  13-16. 

Platyceras  acutirosti*is  (Capulus  acutirostris)  Hall,  Trans.  Alb. 
Inst.,  IV,  p.  31 ;  Geol.  Kept.  Iowa,  1858,  p.  665. 

"Shell  obliquely  conical,  more  abruptly  contracted  above,  and 
continued  in  more  slender  proportions  to  the  apex,  which  is  in- 
curved, making  about  a  single  volution  without  contact  with  the 
body  of  the  shell;  aperture  sub-circular,  margin  sinuate,  surface 
sub-plicate,  with  narrow  subangular  folds  and  wider  depressed 
spaces ;  lines  of  growth  strong,  abrupt  upon  the  angles  and  arching 
forward  on  the  spaces  between."t 

There  is  a  very  great  degree  of  variability  among  the  specimens 
of  this  species,  even  at  the  typical  localities,  and  particularly  so 
when  a  more  extended  geographical  distribution  is  considered.  In 
the  degree  of  expansion  of  the  shell  it  is  particularly  variable,  ana 
also  in  the  number  and  arrangement  of  the  plicae  and  consequent 
sinuses  of  the  margin.  The  apex  of  the  shell  may  also  be  short 
and  minute,  or  long,  pointed  or  enrolled.  [Referred  to  Orthony- 
chia  by  Keyes,  Geol.  Mo.  V.] 

L*Whitfie1d'8  valuable  paper  on  the  *'Spergen  II ill "  fauDa  has  Dot  reached  as  wide  a 
ooDst'tueney  of  IndiHnn  sc'entistH  as  could  have  been  wished,  hence  the  present  paper  is 
inteDdcd  to  do  little  more  than  repablit<h  his  excellent  fifruresf  and  dcscripiions  with  such 
additional  comment  and  changes  in  nomenclature  as  are  deemed  necessary.  The  principal 
additions  are  in  the  way  of  now  lo'^alities.  Several  now  species  are  described,  one  of  them, 
SubuUten  l/arrofUhurgen'dfif  a  very  abundant  form  which  has  probably  escaped  detection 
owing  to  its  close  resemblance  in  its  usual  state  of  preservation  to  certain  sea-urchin  spines. 
The  writer  would  have  been  glad  to  have  revised  the  species  here  placed  in  the  genera  Pfeu- 
rotomaria  an<l  \furt:hinonia;  but  such  a  revision  would  involve  a  restudy  of  all  Carboniferous 
forms,  an  undertaking  impossible  in  the  brief  time  allotted  for  the  work. 

All  additions  and  descriptions  by  the  present  writer  are  enclosed  in  brackets.] 
tThe  portions  in  quotation  marks  are  from  Hall's  original  paper  (quoted  by  Whitfield). 
The  balance,  except  portions  in  bracketfi,  is  by  Whitfield. 

(1336) 
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Localities:  Spergen  Hill,  Paynters  Hill,  EUettsville,  [Har- 
rodsbiirg],  Bloomington,  [Stinesville,  Romona],  and  Crawfords- 
\alle,  Ind. ;  Warsaw  and  elsewhere  in  Hlinois,  and  Tnscumbia, 
Alabama. 

Genus  LEPETOPSIS  [Whitfield]. 

Shell  patelliform,  more  or  less  regularly  round  or  oval,  apex 
sub-central,  posterior  to  the  middle  and  directed  backward,  the 
nucleus  dextrally  coiled;  muscular  imprint  horseshoe-shaped, 
open  (  ?)  in  front,  consisting  of  an  irregular  narrow  band  which 
expands  more  or  less  at  the  anterior  extremities.  Surface  of  the 
shell  marked  by  six  very  indistinct  radiating  lines,  two  anterior, 
two  posterior,  and  two  lateral.    Type  L.  Levettei  White. 

It  seems  as  if  there  were  already  genera  enough  among  the 
shells  of  this  group  to  include  any  new  form  that  might  be  dis- 
covered, but  there  is  certainly  need  of  some  designation  other  than 
any  existing  one,  under  which  forms  of  this  kind  that  are  com- 
paratively numerous  in  the  carboniferous  limestones  can  be  placed. 
They  have  been  usually  called  Patella  or  Capulus,  and  are  often 
doubtfully  referred  to  Metoptoma,  but  it  is  quite  certain  they  do 
not  properly  belong  to  either  of  these  genera.  Metoptoma  proper 
is  a  very  distinct  form,  and  Prof.  Phillips,  even  when  proposing 
that  genus,  referred  forms  congeneric  with  this  one  to  Patella.  It 
certainly  seems  like  straining  a  point  to  refer  these  carboniferous 
shells  to  a  living  genus,  simply  on  their  general  form,  when  among 
"the  living  ones  such  diverse  characters  are  found  in  the  animals 
as  to  require  several  genera,  where  the  shells  are  undistinguishable 
from  external  form  alone.  I  have  therefore  preferred  to  risk  pro- 
posing a  new  name  rather  than  to  refer  them  to  a  genus  to  which 
I  am  certain  they  do  not  l)elong.  I  am  slightly  in  doubt  con- 
cerning the  opening  in  the  muscular  impression  on  the  anterior 
side,  as  I  have  not  been  able  to  fully  sec  this  part.  The  genus 
bears  some  relation  to  Anisimyon  M.  &  H.  (see  Invert.  Pal. 
T".  S.  Geol.  Surv.  Tcrrit,  p.  285)  in  its  general  appearance,  but 
the  nucleus  is  not  reversed  and  the  radiating  lines  are  external, 
while  those  of  that  genus  appear  strongest  on  the  inside,  as 
ridges. 
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LEPETOPSIS  LEVETTEI  (White)  Whitf. 
Plate  XXV,  figfl.  9-12,  and  fig.  8. 

Lepetopsis  hvettei  ( Patella  levettei)  White,  Geol.  Ind.,  11th  Kep., 
p.  350,  ])1.  39,  figs.  4  and  5. 

Shell  nearly  regularly  oval  in  outline,  moderately  to  depressed 
eonvex;  a]iex  minute,  slightly  posterior  to  the  middle  of  the 
length ;  anterior  end  of  the  shell  more  highly  convex  than  hehind, 
the  latter  portion  slightly  concave  just  behind  the  apex;  shell 
somewhat  lamellose  in  structure  and  marked  hv  concentric  lines 
of  growth ;  tlie  radiating  lines  which  mark  the  surface  are  very 
faint  or  obsolete;  when  seen  they  divide  the  shell  into  six  nearly 
equal  ])arts ;  length  of  largest  specimen  1.1  inch ;  width  a  little  less 
than  1  inch. 

Tn  the  collection  there  are  two  shells,  one  of  which  is  repre- 
sented by  fig.  8,  which  appear  to  l>e  the  apical  portions  of  a  larger 
spei*imen ;  but  j)0ssibly  they  may  belong  to  this  species,  as  both 
individuals  figured  show^  that  the  a^iex  has  been  less  rapidh  ex- 
panding than  the  shell  below.  It  is  possible  they  may  represent  a 
distinct  species,  but  they  ap])ear  so  immature  that  I  hesitate  to 
consider  them  in  that  light. 

Locality:     Spergen  Hill,  Tnd. 

[Genus  STRAPAUOLLUS  Moiitfort.l 

STKAPAROLIJTS  SPERGKNKNSIS  (HaH). 

Plate  XXV,  figs.  16-19. 

Euomplialus  spergenensis  ITall,  Trans.  Alb.  Inst.,  IV,  p.  19. 
StraparoUus  spny/enevsis   (Hall)    S.    A.   Miller,   Cat,   Am.   Pal. 
Foss. 

"Shell  sul)-di'^coid  or  planorbifonn ;  s])ire  coiiiposed  of  five  or 
six  turns,  the  inner  ones  coileil  in  the  same  plane,  two  or  thre<^ 
of  the  outer  ones  only  visible  in  profile;  suture  well  defined  on 
both  sides;  volutions  rounded  l)el(nv  with  a  distinct  obtuse  angula- 
tion on  the  upper  side,  a  little  distance  from  the  suture;  umbilicus 
nearly  twice  the  breadth  of  the  outer  volution ;  nperture  obli(|ue, 
round-oval,  with  a  flight  expansion  at  the  angle  on  the  up]ier 
side  of  the  volution.  Surface  marked  by  close,  fine,  eipial  striae 
of  growth. 

"Diameter,  .30  to  1  inch;  height,  .23  to  .45  of  an  inch. 
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"This  shell  resembles  the  E.  Icevis  of  D'Archiac  and  DeVer- 
neuil  (Trans.  Geol.  Soc.  Lond.,  vol.  VI,  2d  series,  part  2,  p.  363, 
pi.  33,  fig.  7).  E.  planorbis  in  part  of  De  Koninek.  (Garb. 
Fossils  of  Belgium,  p.  434,  pi.  25,  fig.  7.) 

"Our  shell  agrees  with  the  description  of  MM.  D'A.  and  DeV. 
with  the  exception  of  the  form  of  the  aperture.  The  figures 
given  by  these  authors  show  the  greatest  diameter  of  the  aperture 
to  be  transverse,  while  in  the  species  here  described  the  longest 
diameter  is  obliquely  outwards  and  downwards  from  the  axis 
of  the  shell.  Our  shells  with  five  turns  of  the  spire  are  much 
smaller  than  E.  Icevis  of  these  authors,  and  our  larger  specimens 
are  precisely  of  the  same  size  as  the  four  inner  volutions  of  their 
figure. 

"It  is  possible,  however,  that  these  deviations  which  appear 
constant  in  our  specimens  may  prove  to  be  only  a  variety  not  of 
specific  value.  Our  specimens  of  this  species,  which  are  numer- 
ous, do  not  lead  us  to  include  the  E,  planorbis  of  lyA.  and  DeV. 
as  a  variety." 

The  shells  of  this  species  are  extremely  variable,  and  where 
large  collections  of  the  various  stages  of  growth  are  examined 
together,  it  becomes  totally  impossible  to  draw  lines  of  distinction 
between  this  and  the  other  three  forms  associated  with  it.  The 
var.  Planorhiformis  differs  only  in  the  depression  of  the  spire  to 
nearly  the  plane  of  the  outer  volution,  the  number  of  volutions 
even  here  varying  considerably.  E.  planispira  has  the  volutions 
more  slender  as  well  as  more  numerous,  and  often  the  spire  be- 
comes so  depressed  as  to  present  but  very  little  difference  between 
it  and  the  umbilical  side.  The  form  originally  given  as  E. 
quadrivolvts  is  perhaps  more  distinct  and  more  readily  distin- 
guished than  any  of  the  others,  still  intermediate  forms  are  so 
numerous  as  to  cause  great  trouble  in  separating  it  from  the 
more  rapidly  expanding  specimens  of  E,  spergenensis.  As  the 
surface  markings  are  alike  in  all  the  four  varieties,  it  becomes  a 
question  as  to  whether  they  may  not  all  belong  to  one  very  protean 
species.  However,  as  they  have  been  described  as  distinct  forms  I 
have  given  illustrations  of  each,  that  others  may  form  their  own 
conclusions. 

Localities:  The  typical  form  of  E,  spergenensis  has  been  ob- 
served at  Spergen  Hill    and    Paynters    Hill,    Blooraington    and 
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Ellettsville,  Ind.  The  other  forms  have  been  observed  at  each 
locality  mentioned  except  EUettsville,  where  it  is  possible  they 
may  occur,  as  I  have  seen  but  few  specimens  from  that  locality. 
[All  forms  occur  at  EUettsville,  as  also  at  StinesviUe  and  Har- 
rodsburgy  Ind.] 

Euotnphalus  spergenensis  var.  planorbiformis  Hall,  Trans.  Alb. 
Inst,  vol.  IV,  p.  20.  Straparollus  spergenensis  var.  Planorbi- 
formis (Hall)  S.  A.  Miller,  Cat  Am.  Pal.  Foss.  PI.  25,  figs. 
20  and  21. 

"Shell  discoid;  spire  flat  or  concave;  volutions  about  four, 
rounded  above  and  below;  aperture  nearly  circular;  umbilicus 
broad,  not  deep." 

Euomphalus  pla/nispira  Hall,  Trans.  Alb.  Inst,  vol.  IV.  p.  20. 
Straparollus  planispira   (Hall)   S.  A.  Miller,  Cat  Am.  Pal. 
Foss.     PI.  25,  figs.  22  and  23. 

"Shell  discoid;  spire  flat  or  scarcely  concave;  volutions  about 
five  or  six,  slender,  very  gradually  increasing  in  size,  rounded 
above  and  below;  suture  well  defined;  aperture  circular;  um- 
bilicus broad  and  shallow.  Surface  marked  by  fine,  closely  ar- 
ranged and  slightly  undulating  strise. 

"Diameter,  .36 ;  height,  .12  of  an  inch. 

"This  shell  is  distinguished  from  either  of  the  preceding  by  its 
slender  volutions  which  increase  much  more  gradually  from  the 
apex.  The  volutions  are  roimd  both  above  and  below,  though 
sometimes  the  lower  side  descends  so  abruptly  to  the  umbilicus  as 
to  present  the  appearance  of  an  obtuse  or  undefined  angle  on 
the  last  volution." 

Euomphalus  quxidrivolvis  Hall  {Trans,  Alb.  Inst.,  Vol,  4,  p.  19,) 
Straparollus  quadrivolvis  (Hall),  S.   A.  Miller,  Cat.  Am.  Pal. 
Foss.     PI.  25,  figs.  24  and  25. 

"Shell  planorbicular,  spire  depressed,  composed  of  about  four 
turns,  the  inner  one  scarcely  rising  above  the  last  volution ;  volu- 
tions somewhat  rapidly  increasing  from  the  apex,  regularly 
rounded ;  nperture  round-oval,  slightly  transverse ;  umbilicus  less 
than  the  diameter  of  the  outer  volution.  Surface  marked  by  fine, 
closely  arranged  striae  of  growth. 
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"Diameter  .12  to  .31,  elevation  .06  to  .16  of  an  inch." 
There  is  so  much  confusion  in  rt^rd  to  the  value  of  the  names 
Euomfiphalus  and  straparollus  that  I  have  preferred  to  leave  these 
species  where  they  were  originally  placed,  rather  than  to  burden 
the  science  with  additional  and  useless  references  by  changing 
them  imder  imcertainty. 

[These  forms  are  here  referred  to  the  genus  Straparollus  and  to 
the  species  S.  spergenensis.  There  is  now  no  doubt  whatever  of 
the  correctness  of  Whitfield's  opinion  that  this  is  a  single  protean 
species.  The  autlior  has  examined  thousands  of  specimens,  from 
a  large  number  of  localities,  and  in  any  large  suite  of  specimens 
a  separation  into  the  species  enumerated  by  Hall  is  impossible.] 

[Genus  STROrHOSTYI.US  HaU.] 
rSTROl'HOSTYLUS  CARLEYANA  (Hall)  Keyes.] 

Plate  XXV,  figs.  26  and  27. 

Naticopsis  Carleyana  (Natica  Carley<ina  Hal] ;  Trans.  Alb.  Inst, 
Vol.  4,  p.  31.) 

"Shell  sul)-g]obose ;  spire  short,  consisting  of  about  three  volu- 
tions, which  increase  very  rapidly,  the  last  one  extremely  ventri- 
cose;  suture  not  distinctly  defined;  aperture  ovate,  straight  on  the 
columcllar  side;  outer  lip  sharp;  inner  lip  thickened;  columella 
with  a  distinct  groove  near  the  base  of  the  li])  for  the  reception  of 
the  operculum ;  surface  marked  by  fine  elevated  striae,  correspond- 
ing to  the  lines  of  growth. 

"Height  .10  to  .:U),  diameter  .08  to  ,M  of  an  inch." 

This  species  is  very  closely  related  to  JV.  nana,  M.  and  W.,  from 
the  Coal  ]\[easures  of  the  Western  States,  and  if  mingled  with  spec- 
imens of  tliat  species  of  the  same  lithological  character  it  would 
1)0  diflicult  to  separate  them.  The  inside  of  the  aperture  on  the 
columellar  side  is  thickened,  and  the  shell  imj^erforate,  which 
characters  would  remove  it  from  the  genus  Natica  to  Naticopsis. 
Among  some  later  collections  there  are  specimens  which  meas- 
ure fullv  one-half  inoh  in  heiirht,  beins:  much  larij^er  than  those  in 
the  original  collection. 

Localities. — Spergen  Hill  and  Blooinington,  Ind.,  and  Alton, 
111.,  being  very  rare  at  the  latter  locality,  while  extremely  abun- 
dant at  that  first  mentioned.  [Found  also  at  Ilarrodsburg,  Ro- 
mona,  Stinesville  and  Ellettsville,  Ind.] 
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Genus  MACROCHBILUS  Phillips. 

Plate  XXV,  fig.  24. 

MACROCHEILUS  LITTONANUS  Hall. 

Natica  LUtonana  Hull,  Trans.  All).  Inst.,  Vol.  4,  p.  30. 

"Shell  short,  sub-fusiform;  spire  depressed-conical;  volutions 
about  four,  rapidly  increasing  from  the  apex,  the  last  volution 
syinmetrically  ventricose  and  prolonged  below;  suture  not  strongly 
marked ;  aperture  narrow-ovate,  sharp  above,  and  narrowing  near 
the  front ;  outer  lip  thin ;  inner  lip  thickened ;  surface  striated. 

"Height  .25,  diameter  .19;  last  volution  .17  of  an  inch." 

This  shell  is  very  erect  in  form,  the  columella  forming  the  cen- 
tral axis,  unlike  any  fonn  of  Natica.  The  columella  of  the  only 
si)ecimen  in  the  collection  indicates  the  existence  of  a  very  slight 
twist,  showing  the  f (matures  of  the  genus  Macrocheilus  to  which  I 
have  referred  it.  The  surface  under  a  strong  hand-glass  appears 
to  me  to  be  entirely  destitute  of  markings  of  any  kind,  and  the 
suture  line  between  the  volutions  to  have  been  partially  obliter- 
ated by  a  deposit  like  that  of  the  recent  Ancillariu, 

Locality. — T^loomiugton,  Ind. 

[MACKOClIKlLrS  STINESVILLKXSIS  ii.  sp. 

Plate  XX IV,  figs.  10-lOa.  " 

Shell  robu"=?t,  smooth ;  s])ire  short  but  rather  abruptly  elevated, 
conical.  Four  volutions,  the  first  three  small  and  only  slightly 
convex,  the  last  very  large  and  gibbous.  Ajierture  imperfectly 
preserved  but  having  the  general  outlines  of  th(^  genus.  Suture 
shallow.  This  s])ecie.s  differs  from  M,  liftafi/i)nis  iu  the  higher, 
more  abruptly  elevated  s])ire  and  less  globular  sha]>e  of  the  last 
volution. 

Localitv. — Stine>vi]le,  Indiana,  ratlier  rare. 

Iiidiaun  Fniversitv  collectiou.] 

[MAC'UOCIIKILUS  sp. 
Plate  XXIV.  fiKP.  3-3a. 

A  poorly  ])reserved  iudividnal  from  Spergen  Hill  is  ])robably 
referable  to  this  genus. 

Indiana  University  collection.] 
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Genus  HOLOPEA  Hall. 
HOLOPEA  PROUTANA  Hall. 
,  ,  Plate  XXV,  fig».  33  and  34. 

Holopea  (Callonemaf)  Proutana  Hall;  Trans.  Alb.  Inst,  Vol.  4, 
p.  30. 

"Shell  ovate-conical;  spire  somewhat  rapidly  tapering;  volu- 
tions about  six ;  moderately  convex,  last  one  ventricose,  subangular 
in  the  direction  of  the  suture  line,  and  obliquely  extended  below ; 
suture  sharply  defined ;  aperture  round-ovate,  oblique  on  the  upper 
side ;  pillar  lip  slightly  reflexed  in  the  umbilical  region ;  umbilicus 
none;  surface  marked  by  fine  striae  parallel  to  the  lines  of 
growth. 

"Length  .62  to  .60  of  an  inch." 

There  is  considerable  variation  in  the  ventricosity  of  the  volu- 
tions in  this  species,  some  of  them  .being  decidedly  flattened  in 
the  direction  of  the  spire,  while  others  are  quite  round  and  the 
suture  line  very  distinct  The  angulation  at  the  outer  base  of 
the  last  volution  is  also  often  obsolete.  The  shell  is  minutelv 
perforate,  and  has  a  decided  umbilical  depression  at  the  top  of  the 
columella. 

Its  generic  relations  with  Holopea  symmetrica^  Hall,  the  first 
species  of  the  genus  described  is  not  very  close,  but  perhaps  as 
near  as  to  any  other  described  genus.  It  has  exactly  the  charac- 
ters of  Calloriema,  Hall,  as  shown  in  C.  bellatiilaj  except  in  the 
surface  ornamentation,  which  is  given  bv  the  author  as  a  generic 
feature,  althougli  C.  bellatula,  and  especially  the  New  York  form 
of  it,  known  as  C  Licfias,  frequently  becomes  nearly  smooth  to- 
ward the  aperture  in  old  shells. 

Localities. — Spergen  Hill  and  Bloomington,  Ind.,  and  Alton, 
111.  [Also  Paj^-nters  Hill,  Harrodsburg,  Ellettsville,  Stinesville 
and  Romona,  Ind.] 

BULIMORPHA  [Whitfield]. 

Shell  fuisiform,  spire  produced  ;  volutions  convex,  the  last  large; 
columella  bent  and  truncated  at  the  base,  where  it  is  separated 
from  the  outer  lip  by  a  notch  as  in  the  recent  genus  Achatina; 
outer  lip  very  slightly  notched  near  the  upper  end ;  surface  of  the 
shell  smooth.     Type  B.  hulimiformisj  Hall. 
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BULIMORPHA  BUUMIFORMIS  Hall. 
Plate  XXV,  figs.  37-39. 

Bulimella  bulimiformis  Hall,  Trans.  Alb.  Inst,  Vol.  4,  p.  29; 
Polyphemopsis  hulimiformis  (Hall),  M.  and  W.,  Gcol.  Rept 
nis.,  Vol.  2,  p.  372. 

"Sliell  fusiform,  elongate ;  spire  nearly  equal  to  half  the  length 
of  the  entire  shell ;  volutions  about  six,  slightly  convex  in  the  mid- 
dle, increasing  somewhat  rapidly,  the  last  one  equaling  in  length 
all  the  others;  aperture  elongate-oval,  acute  at  each  extremity, 
slightly  sinuate  at  the  upper  outer  angle;  columella  slightly 
curved  and  truncate  at  the  base;  surface  smooth  or  with  faint 
lines  of  growth. 

"Length  .26  to  .75  of  an  inch." 

This  species  is  the  most  common  one  occurring  in  these  beds, 
and  will  be  found  to  vary  greatly  in  the  proportional  length  and 
thickness  as  well  as  somewhat  in  the  ventricosity  of  the  volutions. 

Localities. — Spergen  Hill  and  Bloomington,  Ind.  [Also  Payn- 
ter's  Hill,  Harrodsburg,  Ellettsville,  Stinesville,  Eomona,  Ind. 
Common.] 

BULIMORPHA  CANALICULATA  Hall. 
Plate  XXV.  fig.  41. 

Bulimella  canalicvlata  Hall,  Trans.  Alb.  Inst,  Vol.  4,  p.  29; 
Polyphemopsis  canalicvlata  (PI all),  M.  and  W.,  Gteol.  Eept. 
Lis.,  Vol.  2,  p.  372. 

"Shell  sub-fusiform;  somewhat  elongate;  spire  short,  scarcely 
equaling  the  length  of  the  last  volution ;  volutions  about  five,  up- 
per ones  scarcely  convex,  rapidly  diminishing  to  the  apex,  last 
volution  longer  than  the  spire  above,  di^htly  ventricose;  suture 
canaliculate,  the  groove  margined  by  a  slight  sharp  carination  at 
the  upper  edge  of  the  volution ;  aperture  sub-ovate ;  surface 
smooth  or  marked  with  fine  lines  of  growth,  which  are  abruptly 
bent  backwards  at  the  carination  on  the  upper  edge  of  the  volu- 
tion which  marks  the  notch  in  the  upper  angle  of  the  aperture. 

"Length  .18  of  an  inch." 

The  notch  mentioned  in  the  above  description  is  not  a  notch  in 
the  lip  like  that  of  Pleurotomaria,  Murchisomia,  etc.,  but  is  formed 
by  the  channeling  of  the  suture  only.  This  feature  at  once  distin- 
guishes this  from  any  of  the  other  species  described. 


1344  REPOKT    OF    STATE    GEOLOGIST. 

Locality. — Spergen  Hill,  Ind.  The  locality  as  given  under  the 
original  description  includes  Bloomington,  Ind.,  also.  Only  one 
characteristic  specimen  exists  in  the  collection,  that  being  from 
Spergen  Hill,  Ind.     [Lanesville,  Ind.] 

BULIMOUPHA  ELOXGATA  Hall. 
Plate  XXV,  fig.  40. 

BuUmella  elongata  Hall,  Trans.  Alb.  Inst.,  Vol.  4,  p.  30;  Poly- 
phernopsis  elongaia  (Hall),  M.  and  W.,  Geol.  Kept  111.,  Vol.  2, 
p.  372.  Polyphemopsis  teretiformis.  Hall ;  Cat.  Am.  Pal. 
Foss.,  S.  A.  Miller,  p.  245. 

^*Shell  extremely  elongate;  volutions  seven  or  eight  (perhaps 
nine),  somewhat  rapidly  ascending,  moderately  convex,  the  great- 
est convexity  a  little  above  the  middle,  last  one  slightly  ventricose ; 
suture  distinct,  an  undefined  angular  elevation  below,  correspond- 
ing to  the  notch  in  the  lip ;  surface  nearly  smooth ;  direction  of  the 
striae  scarcely  visible. 

^'Length  .50  of  an  inch." 

The  undefined  angular  elevation  below  the  suture  mentioned  in 
the  description  is  remarkably  obscure  in  the  type  specimen,  and 
corresponds  only  to  the  "greatest  convexity"  w^hich  exists  "a  lit- 
tle above  tlie  middle"  of  the  volutions.  The  species  is  very  rare, 
nearly  as  nnich  so  as  B,  caiialiculataj  only  the  type  specimen  being 
found  in  go<:)d  condition;  a  few  other  worn  specimens  only  having 
been  observed.  The  change  of  generic  name  \vill  restore  the  origi- 
nal specific  name  of  elongata,  making  it  BurUmorpha  elongata. 
Hall's  sp. 

Locality. — S])crgen  Ilill,  Ind.      [ Lanesville,  Ind.] 

G<?nus  CYCLONEMA  Hall. 

CYCLONEMA   LEAVENWOKTHANA   Hall. 

Plate  XXV,  figs.  29-31. 

Pleuiotomaria  Learenworthana  Hall,  Trans.  Alb.  Inst,  Vol.  4, 
p.  24. 

^^Shell  ranging  in  form  from  sub-globose  to  terete-conical  and 
elongate-ovate ;  spire  conical,  varying  greatly  in  its  elevation  from 
the  young  to  the  old  shell ;  volutions  five  to  seven,  neatly  rounded 
and  ventricose  below;  suture  well  defined;  aperture  round-oval; 
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umbilicus  none;  surface  marked  by  conspicuous,  rounded,  revolv- 
ing striae,  which  are  less  than  the  spaces  between ;  striae  less  con- 
spicuous on  the  base  of  the  last  volution ;  the  first  line  below  the 
suture  uniformly  thinner  and  sharper  than  the  others,  and  the 
spaces  on  each  side  wider. 

"Length  from  .05  to  .60  of  an  inch." 

This  shell  is  remarkably  variable  in  the  degree  of  expansion  of 
the  volution,  the  apical  angle  being  in  some  cases  nearly  twice  as 
great  as  in  others,  while  the  increase  in  the  volution  is  equally 
variable.  Tliose  changes  give  one  the  impression,  when  only  a  few 
individuals  are  examined,  that  there  are  two  distinct  species  rep- 
resented, but  so  inany  connecting  forms  can  easily  be  obtained  that 
one  soon  abandons  this  view.  The  species  presents  no  evidence 
of  being  a  true  Plcurotoinnrin,  as  there  is  no  indication  of  a  notch 
between  any  of  the  revolving  striae.  The  characters  correspond 
much  more  nearly  to  those  of  CycloneriKi,  Hall,  although  it  lacks 
the  flattening  of  the  columella  that  is  seen  in  C.  hilix. 

Localities. — Spergen  Hill  and  Bloomington,  Ind.,  and  Alton, 
111.  [Also  ITarrodsburg,  Ellettsville,  Stincsvillo,  Paynters  Hill 
and  Romona,  Ind.     Abundant^] 

CYCLONEMA  SUBANGULATUM  Hall. 
Plate  XXV,  fig.  32. 

Pleurotoniaria  suhangidaia  IFall,  Trans.  Alb.  Inst.,  Vol.  4,  p.  25. 

"Shell  ovate-conical ;  volutions  about  five  or  six,  angular  above, 
the  last  one  ventri(»r)?".e  Mow;  up|)er  side  of  volution  nearly  rec- 
tangular to  the  direction  of  the  spire;  aperture  ovate,  the  inner 
side  straight  or  concave;  nmbilicus  none;  suture  distinct;  surface 
ornamented  by  uni^pial,  revolving  lines,  those  on  tlie  lower  part  of 
the  hist  volution  finer  and  more  closely  arranged,  three  of  those 
on  the  peri[>hery  stroni^in*  and  more  distant,  the  upper  (me  of  these 
three  stronger  than  the  other  two,  fonniug  the  summit  of  the 
angle;  midway  lu^tweiMi  the  angle  and  the  suture  is  one  strong  an- 
gular stria,  aii<l  <>n  the  outer  side,  aud  sometimes  on  the  inner 
side  of  this  a  finer  one.." 

"Length  .35  of  an  inch." 

This  shell  is  closely  allied  to  C,  Lrave.nworthana,  and  will  most 
likely  prove  to  be  only  a  variety  of  that  one.     The  carinated  upper 
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angle  of  the  last  volution  is  caused  by  the  dropping  out  of  the  re- 
volving line  below  it^  and  to  some  extent  also  that  above,  causing 
this  individual  line  to  stand  out  more  prominently.  In  the  form 
of  the  lower  part  of  the  volution  and  in  that  of  the  aperture  they 
agree  perfectly. 

Locality. — Spergen  Hill,  Ind.  [Harrodsburg,  Bloomington 
and  Stinesville,  Ind.] 

Genus  LOXONEMA  PhUUi>8. 

IX)XONEMA  YANDELLANA  HaU. 

Plate  XXV,  fiffs.  35  and  36. 

Trans.  Alb.  Inst,  Vol.  4,  p.  28. 

"Shell  terete-subulate;  spire  elongate,  very  graduUy  tapering 
to  the  apex,  which  is  apparently  obtuse;  volutions  about  eight  or 
nine ;  very  little  convex,  the  last  one  scarcely  expanded ;  suture  dis- 
tinct; surface  marked  by  fine  thread-like  striae  crossing  the  volu- 
tions with  a  slight  undulation  above  the  middle;  aperture  ovate. 

"Length  .20  to  .50  of  an  inch." 

This  species  has  proved  to  be  exceedingly  rare,  and  so  far  as 
seen  is  usually  quite  small.  The  fragment  figured  represents  the 
largest  growth  yet  noticed,  while  the  surface  markings  are  much 
stronger  proportionally  than  on  any  other  specimen  examined. 

Locality. — Spergen  Hill,  Ind.  [Also  Harrodsburg,  Romona 
and  Big  Creek  (Stinesvile),  Ind.] 

Loxonema  vinctd,  see  Murchisonia  vincta. 

The  shell  described  in  the  original  Spergen  Hill  paper  as  Pleu- 
rotomaria  concava  presents  features  entirely  incompatible  with 
those  of  any  known  ^enus  so  far  as  I  can  ascertain.  It  is  trochi- 
form,  being  broadly  conical  above  and  flattened  or  concave  below, 
with  a  wide  umbilicus  extending  to  the  nucleus  of  the  spire,  as  in 
Solarium.  The  aperture  is  very  oblique,  and  the  periphery  of 
the  volutions  is  extended  in  form  of  a  thin  flange,  under  which  the 
succeeding  volution  is  formed.  No  apertural  slit  exists,  nor  are 
the  striae  of  growth  interrupted  at  the  periphery,  except  when  the 
expansion  is  broken  off.  The  surface  ornamentation  consists  of 
simple  lines  of  growth  above,  while  below  the  flattened  surface  is 
marked  by  revolving  lines.  For  this  and  similar  species  I  propose 
the  generic  name  Eotrochus. 
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BOTROGHUS  [Whltfldd]. 

Shell  conical  above,  flat  or  concave  beneath  and  broadly  and 
deeply  umbilicated.  Aperture  very  oblique,  and  the  outer  angle 
of  volutions  strongly  carinated  or  expanded.  Surface  ornamenta- 
tion unlike  on  the  upper  and  lower  surfaces.  Type  E.  oonoava 
Pleurotomaria  concava.  Hall. 

The  genus  differs  from  the  umbilicated  forms  of  the  Trochidae 
in  not  having  the  inner  or  imibilical  surface  of  the  volution  dis- 
tinct from  the  basal  parts  (i.  e.,  not  forming  a  columella),  but 
the  lower  or  basal  surface  of  the  volution  slopes  gradually  and 
smoothly  into,  and  forms  the  sides  of  the  umbilicus,  giving  an 
obliquely  elliptical  section  to  the  volution.  From  the  forms  usu- 
ally placed  under  Onuslus,  Humph.,  it  differs  but  little  except  in 
the  character  of  growth  and  surface  of  the  lower  side  of  the  volu- 
tions. So  far  as  known,  it  forms  no  peripheral  digitations  or  or- 
namentation as  in  that  genus.  In  the  Pal.  Eept.  of  Ohio,  Vol.  1, 
p.  221,  Mr.  F.  B.  Meek  proposes  the  name  Pseudophorus  for  a 
group  of  shells  which  he  referred  with  doubt  to  Xenophora, 
Fischer,  but  which  he  does  not  characterize.  The  shell  for  which 
he  proposed  it,  however,  differs  widely  in  character  from  the  one 
under  consideration ;  it  being  imperforate,  although  having  a  broad 
umbilical  depression,  and  the  lower  surface  of  the  shell  is  a  direct 
continuation  of  the  upper  surface  like  the  volution  of  Plaiyostoma 
or  Natica,  only  being  angulated  on  the  periphery,  while  this  one 
possesses  a  distinct  system  of  growth  and  surface  markings.  This 
with  the  open  umbilicus  is  sufficient  to  distinguish  it  as  a  sep- 
arate generic  group,  the  Ohio  shell  being  only  a  flattened 
Platyostoma, 

KOTROCHUS  CONCAVUS  (HaU). 
Plate  XXVI.  figs.  21-23. 

Pleurotomaria  cojicava  Hall,  Trans.  Alb.  Inst.,  Vol.  4,  p.  24; 
P.  tenuhnarginata,  Hall ;  Cat  Am.  Pal.  Foss.,  S.  A.  Miller, 
p.  245. 

"Shell  trochiform ;  spire  depressed-conical ;  volutions  about  five, 
flattened  or  slightly  concave  above;  base  of  shell  concave;  peri- 
phery alate,  alation  curving  downwards  at  the  margia;  aperture 
transversely  ovate  (the  wider  part  at  the  pillar) ;  umbilicus  me- 
dium size,  round;  suture  linear,  rather  indistinct;  surface  smooth 


1348  BEPORT  OF  STATE  GEOLOGIST. 

or  marked  by  obsolescent  striae,  which  turn  abruptly  backwards 
from  the  suture  to  the  periphery ;  similar  striae  are  sometimes  vis- 
ible on  the  base  of  the  shell,  bending  abruptly  backward  on  the 
alation. 

"Diameter  .25  to  .75  of  an  inch,  height  from  .20  to  near  .50  of 
an  inch." 

The  original  specimens  of  this  species  were  so  very  poor  that 
they  seem  to  have  led  to  some  misconceptions  of  characters.  On 
clearing  away  the  rock  from  the  base  of  some  of  the  larger  speci- 
mens the  surface  of  this  part  is  seen  to  be  marked  by  about  thirteen 
flattened  revolving  lines,  and  with  the  strongest  hand  glass  no 
oblique  lines  resembling  those  on  the  upper  surface  can  be  seen, 
although  the  apparent  receding  of  the  lower  lip  of  the  aperture 
would  give  this  direction.  The  "pillar"  spoken  of  in  describing 
the  form  of  aperture  should  not  be  interpreted  as  indicating  a  solid 
columella,  but  only  the  wall  of  the  open  umbilicus.  The  largest 
specimen  in  the  collection  has  a  diameter  of  considerably  more 
than  one  inch. 

Localities. — Spergen  Ilill,  Ind.,  and  Alton,  HI.  No  individual 
from  Bloomington  is  present  in  tlie  collection.  [Paynter^s  Hill 
and  Stinesville,  Ind.] 

Genus  PLEUROTOMARIA,*  D.  France. 
PLEUROTOMARIA  SUBGLOBOSA  HaU. 

Plate  XXVI,  fig.  10. 

Cat.  Am.  Pal.  Foss.,  S.  A.  ^Miller,  p.  245.     P.  rotundata    Hall, 
Trans.  Alb.  Inst.,  Vol.  4,  p.  23. 

"Shell  sub-globose ;  volutions  above  five  or  six,  convex,  the  last 
one  very  rotund  or  ventricose ;  suture  distinctly  marked,  and  the 
volution  dc])revSsod  just  below  it,  and  rising  in  an  obtuse,  unde- 
fined angle,  below  which  is  a  distinct  depressed  revolving  line, 
and- below  this  again  a  similar  sub-angular  elevation,  which  forms 
the  upper  limit  of  the  broad  periphery  of  the  outer  volution,  thus 
making  the  upper  side  of  the  volution  obscurely  biangular  with  one 
depression  between  tlie  angles  and  the  other  towards  the  suture. 

♦None  of  the  species  described  herein  under  the  genus,  Plcurotomaria,  belong  to 
that  j^enus  in  the  restricted  sense.  The  time  at  the  writer's  disposal  has  not 
made  It  possible  to  give  the  species  the  necessary  revision  for  final  generic  ref- 
erence.—E.  R.  C. 
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These  angles  and  the  depression  betAveen  are  distinctly  visible  in 
the  east.  Aperture  broadly  ovate;  nmbilieus  small;  surface 
niarkeil  by  fine,  closely  arranged  revolving  striae. 

^Mliameter  .00  to  .45,  height  .04  to  .38  of  an  inch." 
On  the  larger  individuals  of  this  species  the  volutions  are  en- 
tirely round  al)ove  and  on  the  sides,  completely  destroying  the 
subangulations  spoken  of  in  the  description,  the  depressed  band 
being  most  distinct  in  the  small  and  medium-sized  individuals. 
Rut  the  term  **biangular"  is,  perhaps,  too  marked  to  apply  to  so 
round  and  globular  a  shell.  The  umbilicus  is  very  distinct  when 
clear  of  adhering  rock,  and  its  margin  abrupt^  On  very  well  pre- 
serve<l  specimens  the  under  side  is  seen  to  be  marked  by  very  fine 
revolving  lines,  but  those  on  the  upper  side  of  the  volutions  only 
are  visible  on  most  examples. 

Localities. — S]X3rgen  Hill  and  Rloomington,  Ind.,  and  Alton, 
111.      I  llarrodsburg,  Kllettsville,  Stinesville  and  Komona,  Ind.] 

rLEUKOTOMAUIA  SWALLOVANA  Hall. 
Plato  XXVI,  figs.  1  and  2. 

Trans.  Alb.  Tnst.,  Vol.  4,  p.  24. 

^^Shell  depresj^ed,  somewhat  glolx>se,  spire  little  elevated;  volu- 
tions about  five,  regularly  rounded,  the  last  one  sub-vent ri cose, 
and  sometimes  a  little  more  ex])an(led  at  the  periphery;  suture 
well  defined;  a])erture  sub-<Mrcular,  a  little  oblitpie  on  the  pillar; 
umbilicus  large,  circular;  a  fiattened  band  upon  the  periphery  of 
the  shell  mariiined  on  each  side  bv  a  distinct  elevated  line;  volu- 
tions  crossed  by  fin(%  even,  thread-like  striae,  which  are  smaller 
than  the  spaces  In^tween  them,  more  conspicuous  on  the  upper  side 
of  the  volutions  and  often  obsolete  on  the  lower  side. 

^'Diameter  A2  to  .25,  height  .07  to  .20  of  an  inch.'' 

The  gcMieral  n.\semi)lance  of  this  species  is  somewhat  similar  to 
that  of  J\  .^iihfflohosa,  but  it  is  much  more  depressed,  although  very 
variable  in  this  respect.  The  transverse  striae  on  the  upper  sur- 
face of  the  volution,  and  the  situation  of  the  band  which  is  on  the 
periphery  in  this  case,  will  serve  to  distinguish  this  species. 

L(K^alities. — S]>ergen  Hill  and  IHoomington,  Tnd.  [Also  Payn- 
ters  Tlill,  Ellettsville  and  Stinesville,  Ind.] 
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PLBUROTOMARIA  TRILINEATA  HaU. 
Plate  XXVI,  fig.  20. 

Trans.  Alb.  Inst,  Voi.  4,  p.  25. 

"Shell  ovate-conical;  spire  more  or  less  elevated,  acute  at  the 
apex;  volutions  about  six,  convex,  last  volution  ventricose;  suture 
distinctly  defined;  aperture  sub-circular;  columella  perforate  by 
a  small  umbilicus ;  surface  marked  upon  the  periphery  by  a  com- 
paratively broad  spiral  band,  which  is  margined  on  each  side  by 
a  linear  groove ;  two  other  similar  grooves  between  the  band  and 
the  umbilicus,  dividing  the  base  of  the  shell  into  three  spaces,  each 
one  equaling  in  width  the  spiral  band ;  entire  surface,  except  the 
spiral  band,  ornamented  by  revolving,  thread-like  striae,  which 
are  crossed  by  fine  lines  of  growth,  the  latter  becoming  stronger 
and  curving  slightly  backward  upon  the  spiral  band;  an  almost 
imperceptible  angulation  just  below  the  umbilicus. 

"Length  .125  to  .50  of  an  inch.'' 

The  measurement  ".125"  as  given  in  the  original  paper  is  prob- 
ably a  misprint  and  should  be  .25.  The  largest  specimen  which 
I  have  observed  is  about  .75  of  an  inch  high. 

Localities. — Spergen  Hill  and  Bloomington,  Ind.,  and  Alton, 
111.      [Harrodsburg,  Ellettsville,  Stinesville  and  Romona,  Ind.] 

PLEUROTOMARIA  NODULOSTRIATA  Hall. 

Plate  XXVI,  fiR.  5. 

Trans.  Alb.  Inst.,  Vol.  4,  p.  21. 

"Shell  turbinate;  spire  depressed-conical,  obtuse  at  the  apex; 
volutions  about  four,  rounded,  somewhat  depressed  above,  the  last 
one  ventricose  below ;  suture  distinct^  rather  sharply  defined ;  aper- 
ture sub-circular,  slightly  flattened  on  the  inner  side;  umbilicus 
rudimentary ;  surface  marked  by  strong,  revolving  elevated  striae, 
which  are  about  equal  to  the  spaces  between  them,  excepting  on 
the  periphery  of  the  outer  volution,  where  two  or  three  are  more 
distant,  leaving  a  double  spiral  band ;  revolving  striae  crossed  by 
oblique  striae  (parallel  to  the  lines  of  growth),  which  are  very 
conspicuous  on  the  upper  side  of  the  volution,  but  become  obsolete 
below  the  band.  The  revolving  lines  at  the  junction  of  the  oblique 
striae  become  nodulose  on  the  upper  half  of  the  volution,  and  par- 
ticularly near  the  suture. 

"Diameter  .12  to  .18,  height  .10  to  .18  of  an  inch." 
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In  most  of  tbe  speciinens,  especially  the  larger  ones,  the  upper 
side  of  the  voliition  is  obliquely  flattened  in  the  direction  of  the 
apical  angle,  and  the  periphery  vertically  flattened.  They  vary 
greatly  in  the  rate  of  increase,  the  apical  angle  varying  from  less 
than  60  to  about  90  degrees  in  different  specimens.  There  are 
apparently  two  strong  varieties  included  among  those  referred  to 
the  species,  one  having  coarse  revolving  lines  on  the  lower  side, 
the  other  marked  by  very  fine  lines,  the  latter  having  a  very  de- 
pressed spire  and  flattened  periphery,  though  I  think  there  arc 
intermediate  forms  enough  to  unite  them. 

Localities. — Spergen  Hill  and  Bloomingtan,  Ind.,  and  Alton, 
ni.     [Harrodsburg,  Ellettsville  and  Stinesville,  Ind.] 

PLEUROTOMARIA  WORTHBNI  Hall. 
PlmteXXVLfig.4. 

Trans.  Alb.  Inst,  Vol.  4,  p.  23 ;  Geol.  Kept.  Iowa,  1868,  p.  530, 
pi.  23,  fig.  13. 

"Shell  depressed  sub-globose;  spire  but  little  elevated,  oblique 
from  the  great  expansion  of  the  last  volution;  volutions  about 
three,  somewhat  flattened  above,  rapidly  expanding,  so  that  the 
last  volution  makes  nearly  the  whole  bulk  of  the  shell;  obtusely 
angiilate  on  the  periphery ;  upper  margin  of  the  volutions  marked 
by  a  row  of  strong  nodes,  which  extend  about  one-third  across; 
surface  marked  above  by  striae  parallel  to  the  lines  of  growth, 
which  on  the  last  volution  disappear  in  passing  over  the  angulate 
periphery ;  base  of  last  volution  marked  by  strong  revolving  lines 
on  the  space  between  the  outer  margin  and  the  umbilical  area;  base 
deeply  excavated  about  the  umbilical  region,  but  the  umbilicus  is 
unknown.  Aperture  sub-quadrate,  upper  edge  of  the  outer  lip 
projecting  far  over  the  lower. 

"Diameter  .60,  height  .48  of  an  inch." 

This  shell  is  not  a  very  characteristic  form  of  Pleurotomaria. 
In  fact,  it  approaches  much  nearer  to  the  genus  Cryptaenia^  Des- 
lonch,  Mem.  Soc.  Lin.,  Vol.  VIII,  p.  147,  than  to  the  true  Pleu- 
rotomaria, as  the  slit  in  the  periphery  has  been  very  obscure  and 
concealed  by  the  succeeding  volutions.  The  form  is  also  depressed 
and  the  aperture  very  oblique,  receding  very  much  on  the  lower 
side.  I  have  not  been  able  to  ascertain  the  form  of  the  umbilicus 
in  Cryptaenia,  but  in  this  speeies  the  depreasioQ  ia  very  btoAd 
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and  patulose,  although  the  real  perforation  itself  is  very  small  in- 
deed. The  row  of  nodes  mentioned  in  the  description  as  char- 
acterizing the  upper  pide  of  the  volution,  have  the  form  of  undula- 
tions of  this  part  of  the  shell,  are  somewhat  oblique  and  only  per- 
tain to  the  last  one  or  one  and  a  half  volutions.  The  surface  of 
the  shell  when  not  worn  is  covered  by  revolving  lines  both  above 
and  below,  except  within  the  umbilical  depression,  the  very  mar- 
gin of  this  only  being  marked. 

Localities. — Spergen  Hill  and  Bloomington,  Ind. 

PLEUROTOMARIA  HUMILIS  HaU. 
Plate  XXVI.  fig.  3. 

Trans.  All).  Inst,  Vol.  4,  p.  21. 

"Shell  depressed,  trochiform,  oblique,  spire  little  elevated,  con- 
sisting of  three  or  four  volutions,  which  increase  rapidly  in  size 
from  the  apex ;  volutions  depressed-convex  above,  and  declining  to 
the  periphery;  base  of  the  last  volution  less  convex  than  on  the 
upper  side,  sub-obtusely  angular  on  the  periphery,  which  is  marked 
by  a  narrow  groove,  little  wider  than  the  usual  spaces  between  the 
revolving  striae;  surface  marked  by  revolving  and  transverse 
striae,  which  are  stronger  and  more  distant  on  the  upper  side  of  the 
volution,  giving  it  a  beautiful  eanc»ellated  appearance,  while  they 
are  closer  and  finer  on  the  lower  side  of  the  shell;  mouth  trans- 
versely oval :  umbilicus  small. 

"Diameter  .10  to  .10,  height  .07  to  .14  of  an  inch." 

The  specimens  upon  which  this  species  was  founde^l,  and  of 
which  the  alx>ve  is  the  description,  arc  only  the  young  shells  of 
Pleurofotnaria  Worfheni  Hall,  and  their  locality  the  same  as  that 
species. 

[Additional  material  from  other  localities  makes  it  certain  that 
P,  hvmilis  and  P,  icoHheni  are  one  species.] 

rLKUU()TO>[AKIA  MIOK'KANA  IlaU. 
Plate  XXVI,  figs.  8  and  9. 

Trans.  Alb.  Just.,  Vol.  4,  p.  22. 

"Shell  depressed -con  1  en  1 ;  spire  short,  rapidly  diminishing  and 
obtuse  at  the  apex;  volutions  about  five,  appresvsed  above  and  sub- 
angular  below,  with  the  periphery  vertical;  suture  distinct;  last 
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volution  large,  not  ventricose,  biangular  on  the  periphery,  with  a 
defined  groove  in  the  center  which  is  distinctly  margined  above 
and  below  by  an  elevated  line;  surface  on  the  upper  side  of  the 
volutions  marked  by  revolving  and  transverse  striae  of  equal 
strength,  which  are  regularly  cancellated  (and  when  not  worn 
there  is  a  slight  nodosity  at  the  crossing).  The  revolving  lines 
on  the  base  of  the  last  volution  are  closer  and  finer  than  those 
above,  and  equally  but  less  distinctly  crossed  by  tlie  transverse 
lines,  which  make  a  deep  sinuosity  on  the  periphery  of  the  shell. 
Aperture  sub-quadrate,  with  a  deep  notch  in  the  outer  margin  at 
the  termination  of  the  revolving  band ;  umbilicus  of  medium  size. 

"Diameter  .18,  height  .13  of  an  inch." 

Tlie  species  is  represented  in  the  collection  by  only  a  single  im- 
perfect specimen,  on  which  the  characters  are  rather  obscure.  It 
has  more  the  form  of  a  Trochonema  than  of  a  Plevrotomaria  in 
the  general  form  of  the  shell  and  spire.  There  is  but  very  indis- 
tinct evidence  of  the  "deep  notch"  in  the  outer  margin  of  the 
shell,  and  I  can  not  detect  any  revolving  lines  on  the  lower  side  of 
the  last  volution  as  stated. 

Locality. — In  the  original  paper  the  locality  is  given  as  Spergen 
Hill,  but  the  card  is  marked  Alton,  and  the  specimen  shows  the 
lithological  characters  of  the  rock  from  that  locality.  Therefore 
I  think  it  probable  the  locality  has  been  wrongly  stated  by  mistake. 

[The  Indiana  University  collections  contiiin  a  considerable  num- 
ber of  specimens  of  this  species  from  Stinesville,  EUettsville  and 
Harrodsburg,  Tnd.] 

PLEUKOTOMARIA  PIASAEXSIS  HaU. 
Plate  XXV%fig8.6aDd7. 

Trans.  Alb.  Inst.,  Vol.  4,  p.  22. 

"Shell  do])resse(l,  sub-g]ol)ose ;  spire  short  and  little  elevated, 
consisting  of  about  four  volutions;  volutions  rapidly  increasing  in 
size,  depressed-convex  alx)ve,  somewhat  roundc^l  below,  and  becom- 
ing snl>angnlar  near  the  aperture;  the  periphery  abruptly  rounded 
and  marked  by  a  spiral  groove  or  band ;  surface  marked  by  about 
four  strong  spiral  or  revolving  striae  on  the  upper  side  of  the  volu- 
tion, between  the  periphery  and  suture,  and  four  or  five  similar 
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striae  on  the  lower  side;  transverse  striae  scarcely  distinct  except  in 
the  spaces  between  the  revolving  striae;  umbilical  depression  rather 
broad,  and  margined  by  a  strong  angular  elevation  towards  the 
aperture  of  the  shell;  aperture  sub-quadrangular,  the  pillar  side 
shorter ;  the  outer  side,  from  the  periphery  to  the  angle  bordering 
the  imibilical  region,  nearly  straight,  and  equal  to  the  space  from 
the  periphery  to  the  suture. 

"Diameter  .17,  height  .10  to  .11  of  an  inch." 

The  shells  of  this  species  are  very  variable  in  the  form  of  the 
volutions,  some  being  round  on  the  periphery  and  others  quite  an- 
gular, that  figured  being  of  the  latter  group.  Of  course  this 
sharpness  on  the  edge  gives  a  more  obliquely  flattened  form  to  the 
upper  and  lower  surface,  destroying  to  a  considerable  extent  the 
"sub-globose"  form  as  mentioned  in  the  original  description.  The 
number  of  bands  and  the  strength  of  the  transverse  striae  also 
vary.  On  the  angular  specimens  there  is  often  a  carinated  band 
forming  the  margin,  when  it  becomes  difficult  to  distinguish  the 
position  of  the  slit  which  should  characterize  the  genus  to  which 
it  is  referred. 

Locality. — Piasa  Creek,  above  Alton,  111.,  the  locality  of  the 
Alton  bed.      [Paynters  Hill,  Ellettsville  and  Stinesville,  Ind.] 

PLEUROTOMARIA  CONULA  HaH. 
Plate  XXVI,  fig.  17. 

Pleurotamria  (Miirchisonia?)   Conxda,  Hall;  Trans.  Alb.  Inst., 
Vol.  4,  p.  26. 

"Shell  conical,  spire  gradually  and  uniformly  diminishing  from 
the  base;  volutions  six  to  eight,  angular  in  the  middle  and  flat- 
tened above  and  below;  sutures  defined;  surface  marked  by  dis- 
tinct, elevated,  nearly  vertical  striae,  both  above  and  below  the 
spiral  band ;  spiral  band  occupying  the  periphery  of  the  volution, 
and  composed  of  three  revolving  minute  carinations  with  narrow 
depressions  between  (sometimes  only  two  elevated  bands  are  vis- 
ible) ;  aperture  sub-quadrate;  columella  extended  below,  perforate. 

"Length  from  .08  to  .18  of  an  inch." 

The  generic  relations  of  this  shell  are  rather  obscure,  as  it  seems 
to  be  intermediate  between  Murchisonia  and  Plevxotomaria.  If 
it  were  not  perforated  it  would  form  a  very  good  Murchisonia, 
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but  the  type  of  that  genus  has  a  solid  axis,  aiid  all  true  species 
of  the  genus  in  the  Devonian  have,  while  this  species  is  very  dis- 
tinctly umbilicated.  The  slit  in  the  aperture  is  very  narrow,  and 
in  the  specimen  figured  is  seen  to  be  open  for  nearly  an  entire 
volution,  becoming  gradually  narrower  as  it  recedes  from  the  aper- 
ture, and  in  dosing  finally  forms  the  third  carination  of  the  band 
mentioned  in  the  description. 

Locality. — Spergen  Hill,  Ind.  [Also  Paynters  Hill,  Eomona, 
Stinesville,  EUettsville  and  Harrodsburg,  Ind.] 

[BBMBSXIA  ELEGANTULA  (HaU)  Ulrich.*] 

Plate  XXVI,  flg.  19. 

Pleurotomaria  elegantula.  Hall  sp.  [Whitfield] ;  Murchisonia 
elegantula.  Hall ;  Trans.  Alb.  Inst,  Vol.  4,  p.  27 ;  Pleurotomaria 
Sliumardi,  M.  and  W.,  Geol.  Surv.  HI.,  Vol.  2,  p.  260,  pi.  18, 
fig.  6. 

As  the  original  description  of  this  species  was  taken  from  a  very 
imperfect  and  immature  specimen,  it  is  very  incomplete,  and  I 
have  thought  best  to  substitute  that  given  by  Messrs.  Meek  and 
Worthen,  loc  ciL,  which  is  much  better.  The  shell  is  very  good 
Pleuroto7)i(juria,  and  does  not  in  its  complete  form  possess  the  fea- 
tures of  the  genus  Mwxhisonia, 

"Shell  trochiform,  of  medium  size,  very  thin ;  spire  moderately 
elevated,  conical,  somewhat  attenuate  at  the  apex.  Volutions 
about  seven,  increasing  rather  rapidly  in  size,  obliquely  flattened 
above;  those  of  the  spire  somewhat  angular  near  the  lower  side; 
last  one  very  prominent  and  angular  around  the  middle,  moder- 
ately convex  below,  the  immediate  edge  of  the  angle  being  trun- 
cated by  the  narrow  spiral  band.  Band  flat  or  slightly  concave, 
and  margined  above  and  below  by  a  small,  smooth,  slightly  ele- 
vated line ;  passing  around  a  little  above  the  suture  on  the  whorls 
of  the  spire.  Suture  well  defined;  umbilicus  small;  aperture 
rhombic-subquadrate,  wider  than  high.  Surface  ornamented  by 
numerous  transverse  lines,  which  are  very  regular  and  closely  ar- 


[^In  hii  remarks  on  the  family  Fteurototnariidae  Mr.B.O.UIrlch  (Geol.  Minn.,  Vol.  Ilf, 
Pt.  II,  1892-1896.  pp.  916-960)  has  inbdivided  the  genus  into  a  number  of  subordinate  groups 
or  genor»,and  refers  to  certain  of  these  genera,  a  number  of  species  ocoarringin  the  present 
fauna.  Those  interested  in  the  present  status  of  the  Pieuroiamariidae  should  consult  the 
works  of  KokeOi  Burkhardt,  and  Ulrieh.] 
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ranged  on  the  upper  whorls,  but  become  stronger,  more  distant 
and  less  regular  on  the  last  turn.  In  crossing  the  upper,  flattened, 
sloping  sides  of  the  whorls,  these  lines  arch  a  little  forward  and 
pass  very  obliquely  backwards  from  the  suture  to  the  band ;  on  the 
under  side  of  the  body  whorl  they  are  smaller,  or  nearly  obsolete, 
and  crossed  by  obscure  traces  of  fine  revolving  striae.  Length 
0.70  inch,  breadth  0.73  inch;  apical  angle  rather  distinctly  con- 
cave; divergence  0.70." 

Localities. — Bloomington,  Ind.,  and  Warsaw,  111.  [Stines- 
ville,  Ind.] 

Genus  MURCHISONIA.  D'Arch.  and  Vern. 

MUUCHISONIA  INSCULPTA  HaH. 

Plate  XXVI,  fig.  18. 

Trans.  Alb.  Inst.,  Vol.  4,  p.  26. 

"Shell  subulate-conical ;  spire  somewhat  rapidly  ascending, 
acute;  volutions  six  or  seven,  c/)nvex  and  roundeil  in  the  middle, 
appressed  and  sloping  gradually  alK>ve,  and  abruptly  below,  to  the 
suture;  upper  side  of  volutions  marked  by  vertical  elongate  nodes, 
which  are  pointed  al)ove  and  graduallv  disappear  in  the  surface 
below,  or  subdivide  into  distinct  elevated  striae;  spiral  band  rather 
broad,  margined  by  two  distinct  elevated  lines,  with  the  interme- 
diate space  convex  or  concave;  last  volution  ventricose,  extended 
below  and  marked  bv  an  elevated  line  which  is  a  continuation  of 
the  suture  line;  aperture  somewhat  rounded  and  extended  in 
front;  columella  extended  below  and  imperforate. 

"Length  from  .05  to  .25  of  an  inch.'' 

The  species  approaches  more  nearly  to  PUurotom<iria  convla 
than  to  any  other  associated  species,  but  can  be  readily  distin- 
guished by  the  more  highly  conical  form,  coarser  markings,  more 
extended  aperture,  more  ventricose  last  volntion,  which  is  longer 
on  the  lower  side,  and  by  not  being  umbilicated.  The  slit  in  the 
last  volution  extends  from  the  margin  of  the  aperture  l>ackward8 
for  alx)ut  one-fourth  to  one-third  of  a  volution. 

Localities. — Spergen  ITill  and  "Bloomington,  Ind.  [TTarrods- 
burg,  Ellettsville,  Stinesville  and  Komona,  Ind.] 
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MURCHISONIA  TEREBRIFORMIS  Hall. 
Plate  XXVI,  figs.  15  and  16. 

Trans.  All).  Tnst,  Vol.  4,  p.  28. 

^*Sliell  extremely  elongate,  sublate-acnte ;  volutions  eight  or  nine, 
very  convex,  marked  by  a  broad  spiral  band  in  the  center,  last 
volution  ventricose;  suture  deeply  marked:  surface  ornamented  on 
the  upper  side  of  the  volutions  by  fine  striae,  which  extend  ob- 
liquely backwards  to  the  spiral  band.  Mow  the  band  by  one  or 
two  spiral  elevated  striae,  and  on' the  last  volution  by  four  or  five 
similar  striae;  aperture  unknown;  umbilicus  none. 

"Length  .38  of  an  inch.''  , 

This  shell  resembles  in  its  general  features  Pleiirotomaria  trUir 
neatay  Hall,  herein  described,  but  is  more  elevated  than  the  most 
slender  forms  of  that  s])ecies,  and  has  a  less  ventricose  volution 
as  well  as  a  greater  numlx^r  of  whorls.  The  surface  ornamenta- 
tion is  quite  distinct,  as  there  are  none  of  the  fine  revolving  lines 
above  the  band  on  this  one,  the  surface  being  marked  by  trans- 
verse striae  only,  and  the  revolving  lines  below  are  raised,  flat- 
tened, narrow  bands  instead  of  impressed  lines,  as  on  tliat  one. 
The  shell  is  also  imperforate. 

Loc*ality. — Bloomington,  Ind.  [Ilarrodsburg,  Ellettsville, 
Stinesville  and  Komona,  Ind.] 


I  • 


'  [SOLKNOSPIUA  VEUMICUIvA  (IlaU)  Ulrich.] 

Plate  XXVI,  flg.  11. 

Murchisonia  vrrnnc^tla.  Hall  (Whitfield]  ;  Trans.  Alb.  Inst.,  Vol. 
4,  p.  27. 

'"Shell  cylindrical,  abruptly  tapering  at  the  apex ;  volutions  from 
six  to  ten.  nioderatelv  convex  in  the  middle  and  scarcndv  dimin- 
isliing  for  the  first  four  or  five  turns  above  the  base,  but  becoming 
more  abruntlv  contracted  above;  surface  of  each  volution  marked 
by  two  very  prominent  revolving  striae,  having  a  sf. ace  l>etwe<3n 
them  on  the  ])eri])herv,  and  a  single  finer  line  l>elow  and  one 
above  near  the  suture;  the  last  volution  not  ventricose,  and  marked 
bv  a  fifth  revolvina*  striation,  which  is  a  continuation  of  the  suture 
line;  aperture  broadly  oval,  rounded  below;  columella  imperforate. 
Shell  minute. 

^Tength  .14  of  an  inch."  .  , 
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This  is  the  smallest  gasteropod  found  in  the  Spergen  Hill  beds, 
and  is  extremely  abundant  in  certain  layers.  The  shell  is  nearly 
cylindrical  for  more  than  half  its  length  in  the  larger  specimens* 
the  increase  being  mostly  in  the  upper  four  or  five  volutions.  The 
spiral  bands  are  often  nearly  obsolete,  or  the  upper  and  lower  are 
indistinct,  and  the  oentral  ones  very  strongly  marked.  It  is 
readily  distinguished  from  the  apical  portion  of  M,  turritella  by 
its  clindrical  form,  fhat  one  being  regularly  tapering.  [TJlrich; 
loc.  cit,  refers  this  form  to  the  genus  Solenospira.'] 

Localities. — Spergen  Hill  and  Bloomington,  Ind.  [Paynters 
Hill,  Harrodsburg,  Bloomington,  EUettsville,  Stinesville  and  Ro- 
mona,  Ind.,  abundant] 

[SOLBNOSPIRA  TURRITELLA  (HaU)  Ulrich.] 

Plate  XXVI,  fig.  12. 

Murchisonia  turritella,  Hall  [Whitfield]  ;  Trans,  Alb.  Inst,  Vol. 
4,  p.  27. 

"Shell  subulate,  elongate,  gradually  tapering  to  the  apex ;  suture 
distinct;  volutions  about  nine;  equally  rounded,  the  last  one 
slightly  ventricose ;  surface  marked  by  closely  arranged,  rounded, 
revolving  striae,  which  are  stronger  on  the  middle  of  the  volution ; 
five  revolving  striae  on  each  volution  of  the  spire,  and  about  seven 
on  the  last  volution:  aperture  sub-ovate;  columella  slightly  ex- 
tended and  curved  around  the  aperture,  imperforate. 

"Length  .18  to  .50  of  an  inch." 

The  shells  of  this  species  are  very  variable  in  their  rate  of  in- 
crease and  in  the  comparative  height  of  the  volutions,  as  also  in 
the  strength  of  the  revolving  lines.  These  latter  are  often  quite 
sharp  or  angular,  or  others  are  rounded  as  stated  in  the  description 
above.  The  band  marking  the  slit  in  the  lip  is  situated  above  the 
middle  of  the  volution,  and  is  not  well  marked  until  the  shell  at- 
tains considerable  size,  when  it  becomes  distinct.  This  feature 
gives  a  central  or  sub-central  line,  so  that  there  are  five  lines  ex- 
posed  on  each  volution.  There  is  but  one  associated  species  with 
which  it  will  be  readily  confounded,  namely,  M,  aitenuata,  under 
which  species  comparisons  will  be  found.  [Ulrich,  loc.  cit,  refers, 
this  species  to  the  genus  Solenospira.^ 

Locality. — Spergen  Hill,  Ind.  [Paynters  Hill,  Harrodsburg^ 
Bloomington,  Big  Creek  (Stinesville)  and  Eomona,  Ind.] 
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[SOLBNOSPIRA  ATTBNUATA  (HaU)  Ulrich.] 

Plate  XXVI,  fiff.  18. 

Murchisonia  atteifmata.  Hall  [Whitfield]  ;  Trans.  Alb.  Inst,  Vol. 

4,  p.  27. 

-  -  ► .     ^ 

"Shell  subulate,  elongate;  spire  very  gradually  tapering;  volu- 
tions nine  or  more,  flattened,  scarcely  convex  in  the  middle,  and 
marked  by  a  spiral  band  which  is  margined  on  either  side  iy  a 
strong  elevated  line;  suture  boimded  on  each  side  by  a  sharp  ele- 
vated line  which  is  smaller  than  those  bordering  the  spiral  band ; 
aperture  transverse;  umbilicus  none." 

There  will  always  be  considerable  difficulty  in  distinguishing  be- 
tween this  one  and  M,  turritella,  more  especially  so  as  no  perfect 
specimens  of  this  have  been  observed,  so  that  the  entire  characters 
are  unknown.  It  is  probably  a  distinct  species,  but  the  only  dis- 
tinction that  remains  constant,  even  among  the  small  number  of 
individuals  observed  (some  five),  consists  of  the  number  of  re- 
volving lines,  which  on  this  one  is  four,  and  on  that  five.  As  a 
pretly  general  thing  they  are  sharper  on  this  form,  and  those  near 
the  suture  line  less  distinctly  so  than  those  bordering  the  band. 
This  feature  destroys  that  roundness  of  the  volutions  so  charac- 
teristic of  M.  turrUella.  The  band  is  also  situated  near  the  mid- 
dle of  the  volution,  and  the  shell  is  perhaps  a  little  more  slender. 
[Ulrich,  lo€.  cii.,  refers  this  species  to  the  genus  Solenospira.'] 

Locality. — Spergen  Hill,  Ind.  [Paynter's  Hill,  Harrodsburg, 
Bloomington,  Ellettsville,  Stinesville  and  Romona,  Ind. 

The  Indiana  University  collection  contains  a  considerable  num- 
ber of  specimens  of  this  species.  It  is  probably  distinct  frora  8. 
turritellcL] 

MURCHISONIA  VINCTA  (Hall). 
Plate  XXVI,  fig.  14. 

Loxonema  vincta.  Hall ;  Trans.  Alb.  Inst.,  Vol.  4,  p.  28. 

"Shell  extremely  elongate,  very  gradually  tapering  from  the 
base;  volutions  convex  below,  appressed  above,  banded  just  below 
the  suture  and  marked  by  transverse  arching  striae;  aperture 
ovate,  wider  below;  umbilicus  none. 

"Length  1  inch." 

The  description  given  of  this  species  is  very  incomplete,  and  the 
specimens  are  usually  too  imperfect  to  afford  means  for  better. 
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The  volutions  have  been  as  much  as  ten  or  twelve  in  number,  are 
very  little  convex,  the  upper  half  being  depressed  from  the  pres- 
ence of  a  broad  concave  band  just  above  the  center,  which  gives 
them  an  obliquely  flattened  character,  and  throws  the  greatest 
convexity  below  the  middle,  often  causing  a  slight  angularity  and 
leaving  a  narrow,  flattened  band  below  the  suture  line  above  the 
band.  This  form  is  so  common  a  feature  of  the  genus  Loxonema 
that  it  is  very  natural  to  make  the  wrong  generic  reference,  es- 
pecially as  the  surface  markings  are  extremely  fine  and  often  ob- 
solete. In  the  type  specimen,  however,  they  can  be  seen  with  a 
good  glass  and  show  a  dcided  recurving  in  crossing  the  depressed 
band,  showing  decidedly  its  generic  affinities  with  Murchisonia. 
It  is  the  largest  shell  of  the  form  found  in  these  beds,  and  is 
readily  distinguished  from  any  of  the  non-lirated  species  by  its 
more  slender  form,  and  from  those  by  its  greater  size  and  smooth 
volutions. 

Locality. — All  the  specimens  yet  observed  have  been  from  Sper- 
gen  Hill,  Ind.     [Ellettsville,  Stinesville  and  Romona,  Ind.] 

HETEROPODA.* 

Genus  BELLEROPHON,  Montf. 

BELLEROPHON  SUBL^VIS  Uall. 

Plate  XXV,  fiffi.  6  and  7. 

Trans.  Alb.  Inst.,  Vol.  4,  p.  82 ;  Geol.  Iowa,  1858,  p.  666,  pi.  23, 
fig.  15. 

"Shell  sub-globose,  inflated  on  the  last  volution ;  aperture  trans- 
verse, arcuate,  expanded,  the  lip  thickened  and  much  extended  at 
the  junction  with  the  volution;  umbilicus  none;  dorsum  carinated 
by  a  narrow,  sli2:litlv  elevated  carina,  surface  ornamented  bv  fine, 
regular  striae,  which  bend  abruptly  and  deeply  backw^ards  on  the 
carina,  denoting  the  deptli  of  tlie  emargination  of  the  lip;  striae 
sometimes  irregular  from  interrupted  growth. 

''Length  from  .002  to  .875  of  an  inch." 

This  shell  l)elong8  to  the  iion-umbilicated  section  of  the  genus, 
and  in  the  adult  shell  the  lip  is  much  thickened  over  the  umbilical 
area,  so  as  to  form  a  strong  callus,  while  in  the  younger  stages  it  is 

*The  ffenus  Brllebophon  is  not  now  placed  in  the  Estkropoda,  but  occupies  a  position 
in  the  Riphidoglossa  near  the  Pleurotomarid«, 
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but  slightly  thickened,  or  in  the  very  young  is  thin  and  scarcely 
enrolled.  The  volutions  are  strongly  embracing,  the  last  one  so 
much  so  as  to  give  a  deeply  reniform  aperture.  The  dorsal  keel 
is  but  slightly  marked  and  very  narrow,  and  in  very  many  of  the 
larger  individuals  becomes  entirely  obsolete,  either  from  an  ex- 
ternal deposit  or  from  a  kind  of  erosion  which  has  taken  place 
before  the  shells  were  finally  imbedded,  and  which  has  also  ob- 
literated the  surface  markings.  Besides  the  broad  emargination 
of  the  lip  indicated  by  the  transverse  lines  of  growth,  they  some- 
times show  a  deep  slit  of  the  width  of  the  dorsal  band  extending 
an  eighth  of  an  inch  or  more  from  the  margin  of  the  lip.  There 
is  no  described  species  from  the  lower  Carboniferous  formations 
that  approaches  very  near  this  one.  B.  Stevensicurms,  McChes., 
Pal.  Foss.,  pi.  2,  fig.  18,  from  tlie  Coal  Measures  of  Illinois  and 
the  West,  is  as  near  as  any,  but  is  compressed  laterally,  more 
strongly  marked  and  more  distincttly  carinate.  Specimens  meas- 
uring an  inch  and  one-eighth  have  been  more  recently  obtained  at 
Spergen  Hill  and  at  Ellettsville,  Ind. 

Localities. — Spergen  Hill,  Bloomington,  Paynter's  Hill  and  El- 
lettsville, Ind.,  and  Alton,  111.  [Also  Harrodsburg  and  Stines- 
ville,  Ind.] 

[BELLEROPHON  SP? 

A  specimen  from  Spergen  Hill  only  generically  identified.] 

[BELLEROPHON  GIBSONI  White. 
Plmte  XXIV.  figs.  5-db. 

Indiana,  Dept,  Gool.  and  Nat.  Resources,  Vol.  II  1881,  p.  3G0, 
pi.  41,  figs.  4,  5  and  6. 

"Shell  very  large  for  a  species  of  this  genus  j- whorls  gradually 
increasing  in  size,  broadly  rounded  on  the  outer  side,  es|)ecially  on 
the  outer  portion  of  the  last  one ;  aperture  large,  expanding  by  re- 
flexion of  the  lip  at  the  sides,  but  apparently  not  so  expanding 
in  front. 

"The  larger  examples,  when  perfect,  had  a  length  of  at  least  G5 

millimeters  and  a  breadth  of  aperture  of  50  mm.'' 
********* 

"Position  and  Locality. — St.  Louis  group  of  the  Subcarbonifer- 
ous   limestone   series,   Greencastle,   Putnam   County,   Indiana." 

86   Osolocy. 
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(White,   loc.   cit)     EUettsville,  Bedford  and  Bloomington,  In- 
diana, in  the  Salem  limefltone.] 

[BUCANOPSIS  TBXTILIS  (Hall)  Ulrlch.] 
Plate  XXV,  figs  4  and  5. 

Bellerophon  textilis,  Hall  [Whitfield]  ;  Bellerophon  textilis  Hall ; 
Cat.  Pal.  Fobs.  S.  A.  Miller,  1877 ;  B.  cancellatus.  Hall,  Trans. 
Alb.  Inst,  Vol.  4,  p.  31. 

"Shell  siib-globose ;  aperture  transvei-sely  oval,  arcuate,  with  the 
lip  reflexed  at  the  sides;  umbilicus  small  in  young  shells  and 
scarcely  visible  in  the  older  specimens  from  the  thickening  of  the 
lip ;  surface  marked  by  fine  longitudinal  elevated  striae,  of  which 
about  thirty  may  be  counted  on  each  side  of  the  carina,  increasing 
by  implantation  with  the  age  of  the  shell;  carina  rather  narrow 
and  little  elevated,  very  indistinctly  marked  by  the  longitudinal 
striae.  Transverse  striae  in  the  direction  of  the  lines  of  growth, 
irregular,  subimbricate,  more  distant  than  the  longitudinal  striae, 
bending  backwards  on  the  carina.  At  the  crossing  of  the  two 
sets  of  striae  the  surface  is  slightly  nodulose  in  well  preserved 
specimens. 

"Length  .125  to  .75  of  an  inch  or  more." 

This  is  the  only  cancellated  form  described  from  the  Carbon- 
iferous rocks  of  the  Western  States,  and  is  a  form  more  charac- 
teristic of  the  Devonian  and  Waverly  formations  than  of  this  hori- 
zon. The  shells  which  I  have  seen  all  have  the  appearance  of  im- 
maturity, and  there  is  an  uncertainty  as  to  whether  the  lip  may  or 
may  not  have  been  reflected  in  the  adult  stages,  like  those  of  the 
same  type  in  the  lower  formations  mentioned.  If  it  were  thin 
and  unreflected  as  in  the  specimens  known,  this  alone  would  be  a 
distinguishing  mark.  But  the  even  cancellation  of  the  surface  other- 
wise distinguishes  it  from  all  except  B.  Leda,  Hall,  from  the  Ham- 
ilton shales  of  New  York,  which  always  has  a  broader  band,  and 
is  rather  more  decidedly  umbilicate.  [Ulrich,  loc  cit.,  refers  this 
species  to  the  genus  B ucanopsis.'] 

Localities. — Spergen  Hill  and  Bloomington,  Ind.  [Also  Payn- 
ter's  Hill,  Harrodsbiirg  and  Stinesville,  Ind.] 


.1-' 
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[GenuB  SUBULITBS  Conrad. 

SUBULITBS  HARR0DSBUR6BNSIS  n.  sp. 

Plate  XXIV.  tifft.  7-7b. 

Shell  veiy  elongate,  cigar-shaped,  smooth ;  spire  long,  tapering 
very  gradiially.  Volutions  flat,  seven  or  eight  in  number,  rather 
oblique ;  last  volutions  scarcely  larger  than  the  one  preceding.  Su- 
ture scarcely  visible,  even  in  well  preserved  examples.  In  poorly 
preserved  specimens  and  in  all  specimens  except  under  a  magni- 
fier, the  surface  appears  perfectly  smooth,  causing  these  shells  tc 
bear  an  astonishing  resemblance  to  somewhat  worn  sea-urchin 
spines.  Aperture  notch-shaped,  short  and  abruptly  truncated  at 
the  bottom.  Inner  lip  thickened.  Length  of  average  specimens 
from  5  to  6.5  nmi.,  diameter  1.0  mm.  to  1.5  mm. 

Harrodsburg,  Ind..  abundant;  Bloomington,  Ind.,  rare. 

Indiana  University  collection.] 

[Genus  SOLBJNISCUS  M.  &  W. 

SOLENISGUS  GLABER  n.  sp. 

Plate  XXIV.  fiffs.  9-9a. 

Shell  conical  smooth,  spire  sharp,  conical  and  well  elevated; 
volutions  five,  smooth,  fiat  or  slightly  convex,  last  volution  more 
convex  and  very  large.  Suture  shallow,  not  strongly  marked. 
Aperture  elongate-oval  pointed  both  above  and  below.  Outer  lip 
thin  and  sharply  defined.  Columella  spirally  twisted  so  as  to 
give  the  effect  of  a  ridge  on  the  inner  margin  of  the  aperture. 
The  base  of  the  columella  is  channelled.  Length  of  largest  speci- 
men 9  mm.,  diameter  of  last  volution  4.5  mm.  Only  a  few  speci- 
mens of  this  species  have  been  seen. 

Locality. — Spergen  Hill,  Ind.,  very  rare. 

Indiana  University  collection.] 

[PLATYCERAS  CIRCULARIS  Rowley  sp. 
Plate  XXIV,  figs.  U-lla. 

Indiana  Paleontologj-,  VIII,  Aug.  14,  1901,  p.  70,  pi.  23,  figs. 
32,  33. 

"Shell  ventricose.  Spire  slightly  inroUed ;  the  body  of  the  shell 
rather  rapidly  expanding  to  the  almost  perfectly  circular  aper- 
ture. The  concentric  striae  almost  obliterated  in  silicification  of 
the  shell. 


1364  REPOET    OF   STATE    GEOLOGIST. 

The  circular  outline  of  the  aperture  and  the  slightly  curved 
spire  make  it  easy  to  identify  this  species. 

The  type  comes  from  the  WarstiW  [Salem]  group  at  Lanesville, 
Ind.,  and  is  in  the  collection  of  G.  K.  Greene.] 

[Gonus  ANOMPHALUS  M.  &  W. 

» 

ANOMPHALUS  ROTULIFORMIS  n.  sp. 

,,,-■•  ..    .  .^   -      .   , 

Plate  XXIV,  figs.  12-12a. 

Shell  robust,  smooth;  spire  depressed,  scarcely  rising  above  the 
level  of  the  last  volution,  slopes  continuous  with  those  of  the  last 
volution,  so  that  in  profile  the  shell  appears  uniformly  rounded 
6ver  the  apex.  Whorls  about  three  in  number,  inner  one  very 
small  and  expanding  very  rapidly,  so  that  the  outer  whorl  is  much 
larger  than  the  preceding  one  (ratio  of  diameters  about  3  to  1). 
Suture  very  narrow,  but  plainly  marked.  The  successive  whorls 
overlap  to  such  an  extent  and  their  profiles  join  each  otlier  witli 
such  an  even  curvature  that  the  suture  is  scarcely  depressed  below 
the  general  level  of  the  surface  of  the  shell.  This  character  dis- 
tinguishes these  shells  at  once  from  Straparollus,  which  they  re- 
semble in  their  low  spires  and  snKK)th  rounded  whorls.  Aperture 
round.  Umbilicus  shallow.  This  speities  is  very  similar  to  A, 
rotulus,  M.  and  W.,  but  differs  somewhat  in  the  profile  of  the 
whorls. 

Locality. — Spergen  Hill,  Ind.,  rare. 

Indiana  University  collection.] 

■-■■••      ■  I 

[Genus  POLYTREMAUIA  tie  Kouiuk. 

POLYTREMARIA(?)  SOLITAUIA  u.  sp. 

Plate  XXIV,  figs.  6-6a. 

A  single  specimen  from  Spergen  Hill  has  the  following  chai- 
actcrs:  Shell  planorbiform,  smooth;  spire  slightly  elevated  above 
the  level  of  the  outer  whorl  and  having  a  conceive  profile.  Five 
volutions ;  the  four  inner  ones  ex}>anding  rather  slowly,  the  outer 
one  considerably  larger  than  the  next  preceding  whorl.  Suture 
well  defined.  The  profiles  of  the  volutions  are  well  rounded  on 
the  sides,  somewhat  flattened  on  top  and  descending  into  the  su- 
tures with   an   easy  cun^e.     Aperture  not  exposed.     Umbilicus 
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Lfoad  and  deep.  The  feature  of  this  shell  that  distinguishes  it 
from  anj  other  knotvn  to  the  writer  from  the  rocks  of  this  horizon, 
is  the  two  sinuous  lines  alternately  approaching  and  receding  from 
each  other  and  oecu])ying  tlie  place  of  the  slit-band  of  the  Pleu- 
EOTOMARiiDAE.  TIlis  fcaturc  at  om^e  distinguishes  the  shell 
from  Straparollus  spcnienerms,  which  it  otherwise  resembles  so 
closely  as  to  make  it  likely  that  the  species  is  commonly  mistaken 
for  the  latter,  and  that  this  fact  accounts  for  its  not  hitherto  hav- 
ing been  detected. 

Tliese  sinuous  lines  on  the  middle  of  the  whorl  represent  the 
margins  of  the  (closed)  slit,  which  alternately  approach  each  other 
very  closely,  thus  giving  rise  to  a  row  of  perforations  similar  to 
those  of  Ilaliotis.  Tn  Plcvrotoniaria  caievata,  de  Konink,  the 
only  species  with  which  I  can  compare  this,  the  coalescence  of  tlie 
slit  margins  is  complete,  whereas  in  the  present  form  they  merely 
approach  each  other  closely.  The  species  is  placed  provisionally 
in  the  genus  Folytremaria. 

Locality. — Spergen  Hill,  Ind.,  very  rare. 

Indiana  University  collection.] 

fGeuus  GKYrHOGIirn)X  (irny. 

(;UYPIIOGniT()X(V»  parvus  (Stevons). 

Plate  XXIV.  figH.  8-8c. 

Chiton  parvus  Stevens,  Am.  Jour.  Sci.  (2),  Vol.  25,  p.  264-. 

"Anterior  valve  semi-circular,  cimical.  Apex  pointing  poste- 
riorly, sloping  regularly  to  the  margin,  iliddle  valve.'^  acutely 
8ub-rhoml)oidal,  scoope<l  in  fnnit,  sharp  l)ehind,  dorsum  elevated, 
terminating  ]xis(eriorly  in  an  acute  a])ex.  Posterior  valve  semi- 
circular behind,  al)ru])f  in  front,  rising  into  an  acute  ridge,  ex- 
tending to  the  micblle  of  the  valve,  terminating  in  an  acute  apex, 
from  wliicii  the  valve  sl(»]i('s  to  the  mMri::iu,  which  is  thickened  and 
turned  up.  Acc(*ssorv  ])lat(^s  are  ni<?re  bnradly  rounded  than  in  the 
preceding  s])ecies  \Clnfon  carhonarlus].  Surface-  und(*r  glass 
minute! V  aranulated. 

"Length. — Plates  i)A  of  an  inch,  shell  1  to  2  inches.'' 
The  l(»calitv  iriv(»n  bv  Stevens  is  **I;erir(Mi  Hill,''  Indiana,  in  the 
"Archinie<les   limeston(\"      This   must    ccTtainly   mean    Sjjergen 
Hill.     The  above  descri])tion  applies  very  well  to  specimens  in  the 
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Indiana  University  collection  from  the  Salem  limestone  at  Har- 
rodsburg,  Ind.  At  the  latter  locality  the  species  is  not  uncom- 
mon. It  is  also  present  at  Bloomington,  Ellettsville,  Stinesville 
and  Bomona,  Ind.] 

[Genus  ACMAE7A  Eschscholtz. 
Plate  XXIV,  fiff8.6-6a. 

The  specimens  figured  are  doubtfully  referred  to  this  genus.] 

PTEROPODA. 

Genus  CONULARIA,  MiUer. 

CONULARIA  SUBLATA  Hall. 

Plate  XXV,  fig.  3. 

Trans.  Alb.  Inst,  Vol.  4,  p.  32. 

"Shell  quadrangular,  the  four  sides  nearly  flat  and  converging 
at  an  angle  of  about  18  d^rees;  surface  marked  with  a  distinct 
longitudinal  groove  on  each  of  the  angles,  and  numerous  reg- 
ular, smooth,  closely  arranged,  elevated,  transverse  striae,  which 
pass  a  little  obliquely  downwards  towards  the  middle  of  each  of 
the  sides,  where  they  meet  at  a  very  obtuse  angle.  A  single  sharp 
longitudinal  line  passes  down  the  center  of  each  side,  without  in- 
terrupting the  transverse  striae;  angles  truncate  or  rounded  to- 
wards the  apex. 

"Length  .50  of  an  inch." 

The  striae  on  this  shell,  so  far  as  can  be  determined  from  the 
imperfect  specimens  in  the  collection,  are  smooth,  and  have  had  no 
longitudinal  striae  crossing  them,  cutting  their  surfaces  into  or- 
naments, as  is  generally  the  case  in  this  genus.  They  are  very 
angular  and  occupy  the  entire  space  of  the  furrow.  The  number 
in  a  given  distance  varies  with  the  distance  from  the  apex  of  the 
shell,  one  counting  eighteen  in  a  tenth  of  an  inch  where  the  shell 
measures  a  twelfth  of  an  inch  in  diameter,  and  another  where  the 
shell  is  a  trifle  less  than  a  sixth  of  an  inch  in  diameter  there  are 
only  ten  in  the  same  distance.  The  specimens  are  too  small  and 
imperfect  to  aflFord  means  for  comparison  with  other  described 
forms. 

Locality. — Alton,  111.  [This  species  has  not  yet  been  recog- 
nized in  Indiana.] 
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[GONUIiABIA  MISS0URIESN8IS  SwaUow. 

Trans.  St  Louis  Acad.  Sci.,  Vol.  I,  p.  657. 

"SheU  large,  in  the  form  of  an  elongated  four-sided  pyramid 
with  a  depressed  rhombic  base.  The  obtuse  lateral  edges  are 
marked  by  deep  angular  sulcations ;  the  acute  lateral  edges  subcari- 
nated.  Surface  polished;  each  of  the  four  sides  marked  by 
flezuous,  high,  sharp  plications.  There  are  two  sets  of  plications 
on  each  side;  they  conmience  on  the  sides  and  curve  towards  the 
base,  then  partially  back,  when  they  meet  or  intersect  in  the  mid- 
dle, forming  an  indistinct  longitudinal  sulcation  along  the  middle 
of  each  side;  the  space  between  the  plications  is  at  least  twice  as 
wide  as  the  plications.  There  are  ten  plications  in  a  space  equal 
to  the  width  of  the  side  where  they  are  situated. 

"From  the  Carboniferous  limestone  of  Cooper  County  (Mis- 
Bouri),"  Swallow,  loc.  cit. 

An  example  of  this  species  in  the  State  Museum  of  Indiana  is 
labeled  from  Spergen  Hill,  but  may  be  from  a  higher  horizon  than 
the  Salem  limestone.  It  resembles  very  closely  the  specimen  fig- 
ured by  Meek  and  Worthen  (Geol.  HI.,  Vol.  V,  pi.  22,  fig.  5),  but 
has  the  crenulations  on  the  costa;  mentioned  by  Calvin  (Am.  G^l., 
Vol.  V,  p.  207.] 

[CONULARIA  GRBENEI  Miller  and  Gurley. 

Plate  XXIV,  fir  14. 

Bull.  No.  11,  111.  State  Mus.,  p.  27,  pi.  Ill,  fig.  3. 

"Species  long,  slowly  expanding,  pyramidal,  subquadrated,  sides 
equal,  deeply  furrowed  at  the  four  angles.  Longitudinal  line  in 
the  middle  of  each  side.  Surface  ornamented  with  wide,  concave, 
smooth  furrows  that  arch  forward  from  the  four  angles.  These 
furrows  are  separated  by  sharp  costse,  generally  without  crenula- 
tions. The  costs;  sometimes  cross  the  mesial  line  without  inter- 
ruption, in  other  cases  they  terminate  alternately  at  the  mesial 
line.  They  do  not  curve  forward  when  bending  into  the  furrows 
at  the  four  angles,  nor  do  they  reach  the  bottom  of  the  furrows. 
They  alternate  in  these  furrows.  The  trans\'erse  furrows  ire 
crossed  by  a  few  longitudinal  wrinkles,  at  the  margin  of  the  longi- 
tudinal furrowv. 
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"There  are  only  thirteen  transverse  furrows  in  an  inch,  where 
our  specimen  is  eight-tenths  of  an  inch  in  diameter.  The  shell  of 
our  specimen  is  homy  and  has  the  smooth,  hard  appearance  of  the 
test  of  a  trilobite. 

"This  species  is  so  different  from  all  that  have  heretofore  been 
described,  from  the  Keokuk  Group,  that  no  comparison  with  «iny 
of  them  is  necessary.  It  is  distinguished  by  its  slender  form, 
wide,  transverse,  smooth  furrows  and  sharp  costse.  There  are 
some  slight  crenulations  on  the  costie,  toward  the  larger  end  of 
our  specimens,  but  none  toward  the  smaller  end.''  (Miller  and 
Gurley,  loc  cit) 

Mr.  G.  K.  Greene  has  submitted  the  specimen  figured  herein, 
and  which  is  said  to  come  from  Spergen  Hill.  There  is,  however, 
some  doubt  lx>th  as  to  the  horizon  and  locality.  It  is  quite  likely 
that  C.  Greenei  and  C,  Missouriensis  will  prove  to  be  one  species. 

CEPHALOPODA. 

Genus  ORTHOCBRAS,  Breyn. 

ORTHOCERAS  EPIGRUS  Hall. 

Plate  XXV,  fig.  2. 

Trans.  Alb.  Inst.,  Vol.  4,  p.  33. 

^^Shell  sub-cylindrical,  very  gradually  tapering;  section  circu- 
lar; siphuncle  small,  sub-central;  septa  slightly  concave,  separated 
by  spaces  eijual  to  about  one-third  the  diameter  of  the  shell ;  sur- 
face marked  by  distant,  rather  faint,  longitudinal  lines." 

The  only  specimen  of  the  species  in  tlie  collection  is  a  frag- 
ment retaining  five  chambers.  The  septa  are  remarkably  flat. 
With  a  strong  hand  glass  I  fail  to  find  any  indications  of  the 
"rather  faint  longitudinal  lines"  spoken  of  in  the  original  de- 
scription. 

Locality. — Spergon  Hill,  Ind.  [Ellettsville  and  Harrodsburg, 
Ind.] 

[OKTIIOCEKAS   SP? 
Plate  XXIV,  figs.  13-13a. 

The  specimens  figure<l  are  from  the  collection  of  Mr.  G.  K. 
Greene  and  were  collected  at  Edwardsville,  Ind.] 
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Genus  NAUTILUS.*  Breynius. 

NAUTILUS  CLARK  ANUS  Hall. 

PlateXXV,  fig.  L 

Trans.  Alb.  Inst.,  Vol.  4,  p.  32. 

"Shell  sulvdiscoicUil,  flattened  on  the  dorsnm  and  an^ilar  at  its 
lateral  margin;  nmbilieus  large,  showing  all  the  inner  volutions; 
volutions  (number  unknown)  rapidly  diminishing,  broader  than 
high,  not  embracing;  surface  ornamented  by  a  deep,  revolving 
groove  around  the  dorso-lateral  margin,  l)etween  which  and  the 
umbilicus  is  a  single  row  of  indistinct  nodes,  and  about  five  or  six 
strong  striae,  which  are  crossed  by  fine  elevated  striae.  A])erture 
transversely  oval ;  septa  slightly  concave,  and  separated  by  spaces 
about  equal  to  one- fourth  the  greater  diameter  of  the  volutions. 

"The  specimen  descrilx^d  is  somewhat  worn  upon  the  dorsal 
side,  which  may  Iiave  obliterated  the  fine  transverse  or  longitudinal 
striae,  remaining  upon  the  lateral  edge  of  the  shell.'' 

The  specimen  used  for  the  above  descri])tion  is  a  fragment  of 
what  was  a  much  larger  shell,  and  from  itxS  imjx^rfect  condition 
has  led  to  a  misconception  of  the  characters  of  the  species.  There 
are  three  small  fragments  in  the  collection,  wdiich  show  that  the 
volutions  were  not  flattened  on  the  dorsum,  but  that  portion  which 
forms  the  flat  surface,  and  the  l)order  of  the  "deep  revolving 
groove  around  the  dorso-lateral  margin"  of  the  volution  is  (mly  a 
portion  of  the  inner  surface  of  a  succeeding  volution  which  ha^ 
been  broken  away,  leaving  the  ventral  portion  atti^ched  to  the  pres- 
ent one.  The  dorsal  surface  lia<  been  broadlv  convex,  and  so  far 
as  seen  on  the  fragments  nu^ntioned  lias  Ix-en  marke<l  by  revolving 
ridges;,  coarser  and  more  distant  than  -m  tlu^  side  of  the  volutiou. 
Xone  of  the  specinn^ns  show  the  ])ositioii  of  the  si])hon  or  afford 
means  of  (•oiii])arison  with  other  s])ecies. 

LcK'alitv. — Sperg(Mi   Hill,   Ind.      [Paynfers  IT  ill.] 


['■"'In  tho  rostricte<l  sense  in  which  the  Konus  Nautilim  is  now  used,  the  present  species 
should  not  i>e  referred  to  that  Konus.  The  writer  can  not  with  the  material  available, 
determine  it?  true  generic  position.] 
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[Genus  TEMNCXJHBILUS  McCoy. 

TEMNOCHEILUS  COXANUS  M.  &  W. 

Plate  XVI,  fin.  3,  4. 

Proc.  Acad.  Nat  Sci.,  Phila.,  p.  50. 

Some  specimens  from  the  Indiana  State  Museum  are  doubtfully 
referred  to  this  species. 

Locality. — Spergen  Hill,  lud. 

[TRILOBITA. 

Genus  GRIFF1THIDE>S  Portlock. 

GRIFFITHIDBS  BUFO  M.  &  W. 

Plate  XXIV,  flff.  4. 

Geol.  Surv.  HI.,  Vol.  V,  p.  528,  pi.  19,  fig.  5. 

"Entire  outline  elliptical,  the  breadth  being  to  the  length  as 
75  to  130.  Cephalic  shifeld  forming  more  than  a  semi-circle, 
round  in  front  and  nearly  straight  behind ;  posterior  lateral  angles 
terminating  in  short,  abruptly  pointed  spines  extending  back  to 
the  anterior  edge  of  the  thoracic  segment.  Glabella  rather  de- 
pressed convex,  wide  anteriorly  and  narrowing  posteriorly  to  the 
neck  furrow,  just  in  front  of  which,  and  connected  with  the  pal- 
pebral lobes  on  each  side,  it  has  a  single  small,  obscure  lateral  lobe ; 
neck  furrow  broad  and  well  defined,  both  across  the  glabella  and 
across  the  posterior  margins  of  the  cheeks;  neck  segment  rather 
wide,  depressed  below  the  level  of  the  highest  part  of  the  glabella 
in  front  of  it.  Eyes  of  moderate  size,  reniform,  nearly  as  promi- 
nent as  the  glabella,  placed  but  little  in  front  of  the  continuation 
of  the  neck  furrow  across  the  cheeks,  apparently  smooth,  but  show- 
ing when  the  outer  crust  is  removed,  numerous  very  minute  lenses 
beneath.  Cheek  sloping  off  rather  abruptly  from  the  eyes  of  the 
thickened  margin,  which  does  not  continue  around  the  front  of 
the  glabella ;  facial  sutures  cutting  the  anterior  margin  in  front  of 
the  eyes  before,  and  a  little  outside  of  them  behind.  Thorax 
nearly  twice  as  wide  as  long,  distinctly  trilobate;  mesial  lobe  but 
moderately  prominent,  nearly  twice  as  wide  as  either  of  the  lateral 
lobes,  its  eight  segments  merely  rounded,  and  without  furrows. 
Lateral  lobes  narrow;  pleurae  curving  moderately  downwards  at 
less  than  half  their  length  out  from  the  axial  lobe,  but  not  dis- 
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tinctly  geniculatedy  each  provided  with  a  furrow  extending  nearly 
half  way  out  Pygidium  approaching  semi-circular,  with  the  an- 
terior lateral  angles  obliquely  truncated ;  mesial  lobe  but  slightly 
wider  anteriorly  than  the  lateral ;  segments  about  eleven ;  lateral 
lobes  with  eight  or  nine  segments.  Surface  finely  granular,  the 
granules  being  most  distinct  on  the  glabella,  and  the  segments  of 
the  mesial  lobes  of  the  thorax. 

Locality  and  Position. — Crawfordsville,  Ind. ;  Keokuk  division 
of  the  Lower  Carboniferous  series."  (Meek  and  Worthen,  loc. 
cU.) 

[The  Indiana  University  collections  contain  specimens  firom 
Harrodsburg,  Bloomington,  Spergen  Hill  and  Stinesville,  in  the 
Salem  limestone.] 

TABLE    SHOWING   THE    OCCURRENCE    AND    RELATIVE    ABUN- 
DANCE OP  FOSSILS  FROM  VARIOUS  LOCALITIES 
OF  THE  SALEM  LIMESTONE. 

The  table  is  intended  to  represent  the  occurrence  and  relative 
abundance  of  the  species  of  this  horizon  at  each  of  the  principal 
localities  studied.  Owing  to  necessary  haste  in  finishing  this 
paper  for  the  volume  in  which  it  must  appear  the  table  is  conse- 
quently incomplete,  as  pointed  out  below.  The  statistics  are  based 
on  collections  studied  in  the  preparation  of  the  report 

The  collections  were  made  from  Paynters  Hill,  Spergen  Hill, 
Harrodsburg,  Bloomington,  Ellettsville  and  Stinesville  (Big  Creek 
quarries)  by  shipping  in  large  quantities  of  highly  fossiliferous 
material  and  working  it  up  in  the  laboratory.  It  consisted  of  both 
the  solid  rock  and  the  disintegrated  material.  From  the  latter  the 
fossils  were  selected  by  washing. 

The  table  is  probably  most  complete  for  Harrodsburg,  Elletts- 
ville and  Stinesville.  Only  incomplete  collections  have  been 
studied  from  Lanesville  and  many  of  the  characteristic  species  are 
wanting,  probably  for-  the  same  reason  that  they  are  not  found  at 
Paynters  Hill,  as  before  stated,  where  the  same  conditions  exist 

Large  amounts  of  material  are  on  hand  from  Spergen  Hill,  but 
only  a  portion  of  this  fauna  has  been  carefully  studied,  for  lack 
of  time,  so  that  the  relative  abundance  can  not  be  accurately  given. 
The  characteristic  fauna,  as  represented  in  Hall's  original  colleo- 
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tion  is  present  here,  however,  in  about  the  same  proportion  as  at 
Harrodsburg,  except  that  the  number  of  species  is  greater  and  the 
material  is  in  a  better  state  of  preservation. 

So  far  only  collections  of  Braclno]>oda  and  Bryozoa  have  been 
made  from  Bedford.  Further  collecting  will  probably  reveal  the 
characteristic  gastropods  and  other  forms  in  favorable  places.  At 
Harrodsburg  the  fauna  is  very  much  dwarfed.  A  portion  of  the 
upper  part  of  the  stratum  is  highly  fossiliferous,  with  the  char- 
acteristic species  of  gastropods,  brachiopods  and  pelecypods,  but 
conditions  were  not  such  as  to  develop  the  large  brachiopods  as  at 
Bedford.  The  specimens  are  usually  somewhat  water-worn  and 
coated  with  lime. 

The  collection  from  Bloomington  is  only  moderately  complete. 
As  a  rule  the  fossils  are  hard  to  secure  from  this  region,  few  being 
well  preserved,  save  in  pockets  and  occasional  bedding  planes. 
The  table  is  fairly  complete  for  Stinesville  and  EUettsville.  At 
Romona,  the  northernmost  locality  studied,  as  stated  before,  there 
is  but  a  limited  fauna. 
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EXPLANATION  OF  CHARACTERS  USED  IN  THE  TABLE. 
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very  hard  to  secure.  Some  of  the  Hjicei™  recorded  from  this  lioriiou  are  not 
found  so  f)ir  in  the  nine  loealitles  given.  They  are  included  in  tlie  table  so 
that  it  will  be  as  nearly  n  eonijilete  a  list  as  prnc'tieable  at  jiresent.  In  auch 
cnaes,  of  course,  there  will  be  no  locality  inilii'nte<1  in  the  table,  but  it  will  be 
found  in  tlie  text. 
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FISH  REMAINS  FROM  THE  SALEM  LIMESTONE  OF 

INDIANA. 


E.  B.  Branson. 


At  the  request  of  Dr.  J.  W.  Beede  of  the  Indiana  G}eological 
Survey  the  writer  has  prepared  this  report  on  the  fish  remains 
from  the  Salem  limestone.  The  material  at  the  writer's  disposal 
was  a  collection  belonging  to  Mr.  G.  K.  Greene,  a  few  specimens 
from  the  American  Museum  of  Natural  History,  a  small  collec- 
tion belonging  to  the  University  of  Indiana,  and  several  speci- 
mens from  Walker  Museum,  University  of  Chicago.  The  writer  is 
imder  obligations  to  Dr.  Stuart  Weller  for  the  use  of  the  collec- 
tion from  Walker  Museum. 

CLADODUS  FEROX  Newberrj'  and  Worthen. 
Plate  XLI,  Figs.  3  and  4. 

Cladodus  ferox  Newberry  and  Worthen,  1866,  Paleontology  of  Illi- 
nois, Vol.  2,  p.  26,  pi.  1,  fig.  11. 

Teeth  of  large  size,  breadth  greater  tlian  height;  base  semi- 
elliptical,  with  a  shallow  sinus  in  front,  smooth  throughout;  me- 
dian cone  s:lightly  curveil  backward,  conical  witli  a  circular  section, 
finely  and  evenly  striated  longitudinally;  lateral  denticles  about 
five  on  either  side;  exterior  pair  one-third  the  height  of  the  prin- 
ci])al  cone,  conical,  acute,  striated  throughout,  divergent  from  me- 
dian cone  and  stn>nfi:lv  curve<l  backward :  intermediate  denticles 
about  four  on  either  side,  largest  half  the  size  of  the  exterior  pair, 
conical,  striate<l,  projecting  forward. 

The  teeth  of  this  species  vary'  ci>nsiderably.  The  base  varies 
from  a])out  twice  as  long  as  broad  t-o  about  two  and  one-half  times 
as  long  as  broad ;  the  central  cone  sometimes  occupies  two-sevenths 
the  space  of  the  anterior  part  of  the  base  and  sometimes  not  more 
than  one-fifth.  Tjcsides  the  five  main  denticles  on  either  side, 
there  are  four  or  five  minute  denticles  located  between  the  anterior 
.  edges  of  the  others  or  on  the  antero-lateral  part  of  their  bases. 
The  outermost  is  the  largest  of  the  lateral  denticles,  the  third 
next  largest. 

(1376) 
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It  seems  probable  that  the  teeth  named  C.  stenopus  Newberry 
and  Worthen  belong  to  this  species.  Both  species  were  described 
from  imperfect  teeth  and  the  writer  has  studied  several  teeth  from 
Lanesville,  Indiana,  that  may  be  referred  to  either  species  with 
equal  correctness. 

CLADODUS  SPINOSUS  Newberry  and  Worthen. 

Plate  XLI,  Figs.  1-2. 

Cladodus  spinosus  Newberry  and  Worthen,  1866,  Paleontology  of 
Illinois,  Vol.  2,  p.  22,  pi.  1,  fig.  3. 

Teeth  of  medium  or  large  size,  broader  than  high ;  base  repre- 
senting a  little  more  than  half  of  an  imperfect  hexagon,  with  the 
posterior  side  slightly  longer  than  the  others ;  thick,  with  a  sharp- 
ish edge  behind,  before  strong  beveled  under  and  scooped  out  in 
a  shallow  sinus  beneath  the  median  cone;  whole  anterior  border  of 
base,  above  the  smooth  beveled  edge,  set  with  many  minute  spines 
directed  upward ;  these  spines  cover  the  anterior  bases  of  all  the 
lateral  denticles,  and  the  antero-lateral  edges  of  the  base  of  the 
principal  cone.  Median  cone  conical,  somewhat  curved  backward, 
rapidly  tapering  to  an  acute  point;  lower  portion  with  a  nearly 
circular  section,  finely  and  evenly  striated  longitudinally,  near  the 
point  smooth,  compressed,  with  cutting  edges;  lateral  denticles 
6-7  on  either  side,  conical,  striated  and  curved  backward,  exterior 
pair  much  larger  than  intermediate  ones. 

Formation  and  Locality. — Salem  limestone,  Salem,  Indiana ;  St. 
Louis  limestone,  St.  Louis,  Missouri. 

CLADODUS  INDIANENSIS  sp.  nov. 
Plato  XLir,  Fiffs.  5-8. 

Teeth  small  to  medium  size.  Ease  almost  straight  in  front, 
rounded  at  tlie  ends,  gently  convex  behind  ;  inferior  surface  smooth, 
slightly  concave  in  middle;  superior  surface  flat  in  a  narrow 
area  behind  the  median  cone,  thence  convex  to  the  edges.  Median 
cone  low,  large,  snbcireular  in  transverse  section  near  the  base, 
lateral  cones  one  on  each  side,  very  close  to  the  median  but  much 
smaller;  a  small  denticle  at  the  angle  where  the  lateral  and  me- 
dian cones  meet;  cones  without  markings  of  any  kind  save  weak 
costae  at  the  antero-lateral  angles  of  the  main  cone. 

Formation  and  Locality. — Salem  limestone,  Paynter's  Hill  and 
Lanesville,  Indiana. 

87— Geology. 
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CLADODUS  STRIATUS  sp.  iiov. 
Plate  XLII,  Figs.  1-4. 

Teeth  of  medium  size,  base  of  type  specimen  14  mm.  wide  by 
about  6  mm.  long,  tooth  broader  than  high.  Outline  of  base>  .nib- 
elliptical,  extremities  subangular,  posterior  border  with  stronger 
convexity  than  anterior ;  under  surface  smooth,  upper  surface  with 
a  narrow  furrow  just  behind  the  cones  running  parallel  with  the 
posterior  margin  of  base,  a  strong  ridge  between  this  furrow  and 
the  posterior  margin.  Middle  cone  low,  broad  and  thin  near  base, 
twice  as  broad  as  thick,  with  sharp  cutting  edges;  outer  lateral 
denticles  broad,  thin  and  very  low,  one-third  to  one-fourth  height 
of  median  cone;  between  lateral  denticles  and  median  cone  a  high 
narrow  ridge  that  bears  two-minute  denticles  on  one  side  of  the 
median  cone  but  none  on  the  other  side  in  the  type  specimen ; 
median  cone  and  lateral  denticles  all  marked  with  almost  vertical, 
narrow,  sharp-crested  ridges,  spaces  between  ridges  alK>ut  twice  as 
broad  as  ridges. 

C.  striatns  differs  from  C.  eugli/phaeus,  the  nearest  allied 
species,  in  its  much  larger  size,  much  greater  breadth  of  median 
cone,  greater  breadth  and  less  height  of  outer  lateral  denticles, 
smaller  number  of  lateral  denticles,  high  ridge  between  outer  den- 
ticles and  main  cone,  and  in  the  greater  approximation  of  the 
ridges  on  the  teeth. 

Formation  and  Locality. — Salem  limestone,Paynter's  Hill,  Ind. 

Type  specimen  Xo.  7709-1  American  Museum  of  Natural  His- 
tory. 

CLADODUS  LAMNOIDES  Newberry  and  Worthen. 
Plate  XT.II,  Figs.  9  and  10. 

Cladodus  lamnoides  Xewberry  and  Worthon,  18G0,  Paleontology 
of  Illinois,  Vol.  2,  p.  30,  pi.  1,  fig.  16. 

Teeth  small,  base  narrow,  straight  l)cfore,  arched  beliind,  rela- 
tively thin,  smooth;  me<lian  cone  narrow,  conical,  recurved,  slightly 
rounded  before,  strongly  so  behind,  very  acute  at  point,  with  cut- 
ting edges  that  extend  to  near  the  base;  anterior  surface  smooth; 
posterior  face  finely  striated  longitudinally;  lateral  denticles  two  or 
four,  outer  one  one-fourth  the  length  of  the  pr'ucipal  cone. 
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Formation  and  Locality. — Salem  limestone,  Edwardsville,  Floyd 
Connty,  Indiana;  Keokuk  limestone,  Warsaw  and  Nauvoo,  Illi- 
nois.    Trautschold  reports  this  species  from  Russia. 

CLADODUS  sp.  undescribed. 
riate  XLII,  Fig.  11. 

A  fragment  of  tooth  of  Cladodvs  from  Lanesville  represents  an 
undescribed  species,  but  is  too  imperfect  for  specific  description. 
It  differs  from  Cladodus  ferox  in  the  greater  breadth  of  the  central 
cone,  in  tlie  large  size  of  the  outer  lateral  denticles,  in  having  only 
three  lateral  denticles,  in  the  shortness  of  the  base  on  either  side 
of  the  median  cone,  in  the  thickness  of  the  base  and  in  the  pres- 
ence of  ])rominent  bosses  on  the  anterior  edge  of  the  base  below 
the  space  between  the  median  cone  and  outer  denticles. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indiana. 

PETAIX)DUS  LINGUIFBR  Newberry  and  Worthen. 

Plate  XLI,  Figs.  13-15. 

Petalodns  linguifer  Xewberry  and  Worthen,  18G6,  Paleontology 
of  Illinois,  Vol.  2,  p.  37,  pi.  2,  figs.  4-5. 

Teeth  largo,  broader  than  high ;  crown  three  times  as  broad  as 
high,  cutting  edge  broadly  and  nearly  evenly  arelied,  finely  cren- 
ulated,  anterior  surface  highly  polished,  root  smooth,  tongue- 
shaped,  rounded  below,  posterior  face  equal  in  height  to  posterior 
face  of  crown,  anterior  face  one-third  the  higher. 

Formation  and  L(Xialitv. — Salem  limestone,  Edwardsville,  Sa- 
lem,  Payntor's  I  Fill  and  Lanesville,  Indiana;  Chester  limestone, 
Chester  and  Po])e  (^)unty,  Illinois,  and  Missouri. 

CIIOMATODIJS  PAHALLELUS  St.  John  and  Worthen. 

Cliomalodu,^  paraUelus,  St.  John  and  Worthen,  1875,  Paleontology 
of  Illinois,  Vol.  0,  p.  358,  pi.  10,  figs.  3-4. 

Teeth  of  medium  or  small  size  laterally  elongated,  with  the  up- 
per and  lower  margins  subparallel.  Crown  symmetrical,  more  or 
less  compressed  and  sharp-crested,  rounded  at  the  extremities. 
The  convex  face  equals  in  elevation  half  the  entire  height  of  the 
tooth,  plane  or  slightly  arched  vertically,  nearly  straight  laterally. 
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with  a  narrow  coronal  belt  consisting  of  two  or  three  imbrica- 
tions. The  concave  face  is  occupied  by  a  rather  deep  lateral  de- 
pression, and  bordered  by  three  or  four  well-marked  imbricating 
folds,  which  are  gently  curved  upward  at  the  extremities  where 
they  are  confluent  with  the  folds  of  the  opposite  face.  The  crest 
and  basal  margins  are  for  the  greater  extent  horizontal  and  parallel 
and  in  the  perfect  condition  the  crown  is  enveloped  in  a  coating 
of  enamel,  which  is  usually  more  or  less  distinctly  striated  verti- 
cally. In  worn  specimens  the  crest  is  denticulate,  due  to  its  porous 
character.  The  base  is  thick  and  strong,  nearly  perpendicular  to 
the  crown,  inferior  surface  relatively  wide  and  obliquely  beveled 
from  the  concave  side  to  the  opposite  margin,  the  convex  face 
nearly  plane  and  vertically  furrowed,  the  shallower  concave  face 
deeply  channeled  beneath  the  produced  coronal  margin.  Length 
of  tooth  about  16  mm.,  height  6  mm. 

In  a  specimen  from  Lanesville  the  crown  gradually  decreases  in 
height  from  one  end  to  the  other,  so  that  the  height  of  the  entire 
tooth  is  five  millimeters  at  one  end,  a  little  more  than  four  at 
the  other. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indiana ; 
Warsaw  limestone,  Missouri  and  Illinois. 

CHOMATODUS  INCONSTANS  St.  John  and  Worthen. 

Plate  XLI,  Figs.  29-31. 

Chomalodus  inconstans  St  John  and  Worthen,  1875,  Pal.  111., 

Vol.  6,  p.  360,  pi.  10,  figs.  6-14. 
Chomatodus  varsouvinensis  St.  John  and  Worthen,  1875,  Ibid.,  p. 

363,  pi.  10,  figs.  1-4. 
Choinatadus  chesterensis  St.  John  and  Worthen,  Ibid.,  p.  363,  pi. 

10,  figs.  15-17. 

The  teeth  of  this  species  vary  greatly.  The  largest  specimen  ex- 
amined during  the  present  investigation  is  22  mm.  long,  12  mm. 
wide  and  10  mm.  high,  while  the  smallest  is  10  mm.  long  and  5 
mm.  wide  at  the  widest  part.  In  some  of  the  teeth  the  longer 
sides  are  nearly  parallel,  while  in  others  the  broader  end  is  more 
than  twice  as  wide  as  the  narrower.  In  some  specimens  the  cen- 
tral ridge  of  the  crown  is  high  at  one  end  and  decreases  in  height 
until  it  is  low  at  the  other,  while  in  other  specimens  the  ridge 
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is  nearly  the  same  height  the  entire  length  of  the  tooth.  The 
root  of  some  of  the  teeth  is  nearly  vertical,  while  in  others  it  is 
oblique. 

Formation  and  Locality. — Salem  limestone,  Lanesville  and 
Paynter's  Hill,  Indiana,  Illinois  and  Missouri ;  Chester  group,  Illi- 
nois, and  Keokuk  group,  Iowa. 

CHOMATODUS  LANBSVILLENSIS  sp,  nov. 
Plate  XUI,  Pigs.  15-ia 

Type  a  single  imperfect  tooth.  Tooth  of  medium  size;  crown 
low,  convex  side  narrow,  marked  by  two  or  three  narrow  ridges 
running  parallel  to  the  rounded  edge.  Concave  surface  pointed 
at  one  extremity,  broadening  rapidly  until  nearly  twice  as  wide 
as  convex  surface,  marked  by  oblique  imbricating  ridges,  edge 
acute.  Root  narrow,  short,  sides  parallel  f6r  about  half  the  length, 
thence  strongly  imbeveled  from  concave  side,  rounded  inward  from 
convex  side  to  form  acute  lower  edge. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indiana. 
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HBLODUS  LABVIS  Newberry. 
Plate  XLI,  Figs.  16-22. 

Helodus  laevis  Newberry,  18Y9,  Geological  Survey  of  Indiana, 
p.  343. 

Teeth  small,  20  to  25  mm.  long,  4  to  5  mm.  broad  and  high; 
outline  linear,  slightly  curved  or  straight,  crown  surface  arched 
from  front  to  rear;  uniformly  smooth  and  polished,  but  finely 
punctate.  Root  as  high  as  crown,  flat  below  and  on  the  sides,  as 
broad  as  high,  slightly  oblique.  Seen  from  above  these  teeth  re- 
semble those  of  Helodus  angulatus  N.  and  \V.,*  but  differ  frqm 
them  in  the  shape  of  the  root  and  in  the  pores  on  the  enameled  sur- 
face not  being  elongated. f 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Spergen 
Hill,  Edwardsville,  Romona  and  Harrison  County,  Indiana. 

'^Paleontology  of  Illinois,  Vol.  2,  PI.  5,  Figs.  9-15. 

tSt.  John  and  Worthen  oonnider  Helodut  angulatut  as  a  Tarietj  of  Chomatoduu  ineoiutant, 
Paleontology  of  Illinois,  Vol.  7,  p.  362. 
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HBLODUS  CONICULUS  Newberry  and  Worthen. 

Plate  XLI,  Figs.  5-7. 

Ilelodus  coifiiculvs  Newberry  and  Worthen,  1866,  Paleontology  of 
IllinQis,  Vol.  2,  p.  75,  pi.  14,  figs.  19,  19a. 

Teeth  small,  laterally  short,  crown  composed  of  a  relatively 
high,  rounded,  central  cone,  with  short  lateral  appendages.  A 
sulcus  surrounds  the  crown  constricting  it,  at  its  junction  with 
root;  root  nearly  as  broad  as  crown,  oblique,  its  vertical  face  deeply 
impressed  with  vermicular  cavities;  the  crown  surface  is  smooth 
and  polished,  and  uniformly  porous  throughout 

In  the  collections  from  Indiana  examined  by  the  writer  only  one 
specimen  of  this  species  is  present  In  this  specimen  the  cone  is 
more  nearly  conical  and  the  lateral  appendages  slightly  longer  than 
in  the  type. 

Formation  and  Locality. — Salem  limestone,  Lanesville  and  Har- 
rison County,  Indiana ;  Burlington  limestone,  Iowa ;  Keokuk  lime- 
stone, Illinois. 

HELODUS  INCISUS  Eastman. 

Plate  XLI,  Figs.  10-12. 

Helodus  incisiis  Eastman,  1903,  Bull.  Mus.  Comp.  Zool.  Harvard 
College,  Vol.  39,  p.  204,  pi.  5,  fig.  54,  54a,  54b. 

Teeth  small,  bilaterally  symmetrical,  more  or  less  triangular  in 
cross  section,  the  crown  rising  abruptly  into  a  slightly  recurved 
median  eminence,  coronal  surface  uniformly  smooth ;  posterior 
face  strongly  convex,  anterior  face  very  gently  arched  almost  plane, 
with  a  long  v-shaped  incision ;  faint  ridges  extend  along  the  border 
of  the  cavity  on  either  side,  and  a  third  extends  vertically  from 
the  angle  where  they  meet  to  the  coronal  apex.  Lateral  expansion 
of  crown  short. 

The  writer  has  examined  a  single  specimen  of  this  species  n  om 
Lanesville,  Indiana.  The  tooth  is  smaller  than  the  type  and  the 
apex  is  more  strongly  recur\^ed. 

Formation  and  Locality. — Salem  limestone,  Lanesville  and  Sa- 
lem, Indiana. 

HELODUS  ROBUSTUS  sp.  nov. 
Plate  XLII,  Figs.  22-24. 

Tooth  about  14  mm.  broad  by  10  mm.  long,  central  cone  very 
large,  rounded,  low,  almost  flat  on  top,  lateral  appendages  very 
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small,  rounded  or  angular,  projecting  about  one-fourth  the  diam- 
eter of  cone.  A  deep  sulcus  surrounds  the  crown,  restricting  it 
from  the  root.  Koot  nearly  as  high  as  the  cone,  and  as  broad  as 
the  crown,  its  vertical  face  deeply  impressed  with  vermicular 
cavities.  The  crown  surface  is  smooth  and  polished,  evenly  and 
finely  punctate  throughout. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indiana. 
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HELODUS  sp.  indet. 

Among  the  specimens  from  Lanesville  there  is  part  of  a  crow*h 
of  an  Helodvs  tooth  about  the  size  of  that  of  Helodus  cordcvlus, 
but  diflFering  considerably  from  that  form  in  shape  and  height. 
It  probably  belongs  to  an  undescribed  species. 

HELODUS  ELEGANTTJLUS  sp.  nov. 
Plate  XLir^  Fij,-s.  27-20. 

Type  a  single  imperfect  specimen.  Teetli  of  medium  size,  the 
crown  rising  gradually  into  a  low,  broadly  rounded  eminence. 
Coronal  surface  smooth,  excepting  near  the  edge,  where  there  are 
several  small  imbricating  folds  running  parallel  with  the  edge, 
punctate  on  the  smooth  surface  with  punctae  slightly  elongated. 
Oine  edge  of  tooth  straight,  ithe  other  slightly  convex.  Ends 
straight,  oblique,  slightly  narrower  than  middle.  Root  short,  thick 
and  strong,  nearly  as  broad  as  crown.  Root  much  worn  in  type 
specimen. 

The  teeth  of  this  species  will  be  readily  distinguished  from  all 
other  helodoid  teeth  bv  the  imbricatinc:  folds  of  enamel  on  the 
crown,  and  by  tlie  shape  of  the  crown. 

Formation  and  Locality. — Salom  limestone,  Lanesville,  Indiana. 

HELODUS  ORNATUS  sp.  nov. 
IMate  XLII.  Figs.  :^8-40. 

Teeth  vcrv  small,  median  c(me  relatively  large,  subacute.  An- 
terior (Mlgo  of  tooth  rouncled,  posterior  edge  straight.  Root  very 
low.  A  small  tuberculate  ridge  passes  from  one  end  of  the  tooth 
to  the  other  just  behind  the  middle.  Surface  of  tooth  smooth; 
punctae  in  surface  minute. 
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This  little  tooth  resembles  those  described  by  St  John  and 
Worthen  as  Cochliodus  leidyi  but  that  form  lacks  the  tuberculate 
ridge  of  the  present  species. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indiana. 

HBLODUS(?)  MINUTUS  sp.  nov. 
Plate  XLII.  Figs.  32^4. 

Teeth  very  small,  oval  in  outline,  crown  surface  uniformly 
rounded,  not  punctate.  Root  short,  constricted  below  crown,  ex- 
cavated in  middle,  appearing  as  a  ring  with  a  diameter  slightly 
less  than  that  of  the  crown. 

These  peculiar  little  teeth  were  probably  associated  with  larger 
teeth  in  the  jaw  of  the  fish,  but  since  it  is  impossible  to  determine 
with  which  teeth  they  were  associated  they  are  provisionally  given 
specific  rank. 

Formation  and  Locality. — Salem  limestone,  Lanesvile,  Indiana. 

SANDALODUS  OCOIDENTALIS  Leidy. 

I 

Plate  XLI,  Fig.  33. 

Cochilodue  occidenialis  Leidy,  1857,  Transactions  of  the  Ameri- 
can Philosophical  Society  (2),  Vol.  11,  p.  88,  pi.  6,  figs.  3-16. 

Deltodus  stellatus  Newberry  and  Worthen,  1866,  Paleontology  of 
Illinois,  Vol.  2,  p.  97,  pi.  9,  fig.  2  (not  fig.  3). 

Deltodus  complanaius  Newberry  and  Worthen,  1866,  Ibid.,  p.  98, 
pi.  9,  fig.  4;  Newberry,  1897,  Transactions  of  the  New  York 
Academy  of  Science,  Vol.  16,  p.  298.  pi.  24,  figs.  1-7. 

Deltodus  occiderdalis  St  John  and  Worthen,  1883,  Paleontology 
of  Illinois,  Vol.  7,  p.  150,  pi.  9,  fig.  9  (not  fig.  10)  ;  Eastman, 
1903,  Bulletin  of  the  Museum  of  Comparative  Zoology  at  Har- 
vard College,  Vol.  39,  p.  200,  pi.  4,  fig.  38,  pi.  5,  fig.  53. 

Deltodus  intermedius  St.  John  and  Worthen,  1883,  Op.  cit,  p. 
153,  pi.  9,  figs.   14  and  15. 

Sandalodus  complanaius  St.  John  and  Worthen,  1883,  Ibid.,  p. 
184,  pi.  12,  figs.  1-4;  Eastman,  1903,  Op.  cit,  p.  198. 

Sandalodus  occidentalis  Branson,  1905,  Journal  of  Geology,  Vol. 
13,  p.  26-29,  pi.  1,  figs.  8  and  9.* 

*In  this  article  the  writer  ino<^reot]y  gives  Deltodus  oomplanatus,  Newberry  and 
Worthen,  Paleontology  of  Illinois,  Vol.  4,  PI.  3,  Figs.  5,  8  and  12,  as  synonymous  with  Sem- 
alodut  occidentalit. 
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Teeth  triangular  in  outline.  In  teeth  of  average  size,  50-60 
mm.  long,  postero  lateral  border  about  1  cm.  longer  than  antero- 
lateral. The  outer  end  terminates  in  an  acute  point;  the  inner 
end  has  tlie  inner  angle  obtuse,  the  outer  angle  acute.  Tooth 
slightly  arched  longitudinally  and  transversely,  but,  as  compared 
with  associated  species,  flat  and  thin.  A  low,  broad  ridge  extends 
from  the  obtuse  angle  of  the  inner  end  to  the  outer  end.  From 
this  ridge  the  surface  declines  very  rapidly  to  the  thin  antero- 
lateral border  and  gently  toward  the  postero-lateral  border.  Ala- 
tion  broad,  slightly  upturned.  Enameled  surface  smooth  and  pol- 
ished, everywhere  finely  punctate.  Antero-lateral  border  not  mod- 
ified for  articulation  with  other  teeth. 

Formation  and  Locality. — Salem  limestone,  Paynter's  Hill  and 
Salem,  Indiana,  and  Burlington,  Keokuk  and  St.  Louis  group,, 
Iowa  and  Illinois.  , 

SANDALODUS  LAEVISSIMUS  Newberry  and  Worthen. 

Scmdcdodus  lacvissimus  Newberry  and  Worthen,  1866,  Paleontol- 
ogy of  Illinois,  Vol.  2,  p.  104,  pi.  1(T,  figs.  6-8. 

Sandalodus  grandis  Newberry  and  Worthen,  1866,  Ibid.,  p.  106, 
pi.   10,  fig.  9. 

Deltodvs  grandis  Newberry  and  Worthen,  1?66,  Ibid.,  105,  pi.  9, 
fig.  9. 

Psammodiis?  rhomhoideus  Newberry  and  Wortheli,  1866',  Ibid., 
p.  110,  pi.  11,  fig.  6. 

Deltodus  grandis  J.  S.  Newberry,  1879,  Annual  Report  of  the 
Geological  Survey  of  Indiana,  p.  344. 

Sandalodus  laevissimus  St.  John  and  Worthen,  1883,  Paleontol- 
ogy of  Illinois,  Vol.  7,  p.  186,  pL  12,  figs.  8,  9  and  (5?) 

Deltodus  grandis  Newberry,  1897,  Trans.  New  York  Academy  of 
Science,  Vol.  16,  p.  297. 

Sandolodus  laevissimus  St  John,  1902,  American  Naturalist,  Vol. 
36,  p.  659. 

Sandalodus  hcvissiimis  Eastman,  1903,  Bulletin  of  the  Museum 
of  Couiparative  Zo<)logy  at  Harvard  College,  Vol.  39,  p.  196. 

Teeth  of  large  size,  sometimes  6  inches  in  length  by  2  inches 
in  breadth,  sub- triangular  in  outline,  strongly  arched  transversely 
and  longitudinally,  with  strong  spiral  inroUment  at  outer  extrem- 
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ity.  Antero-lateral  border  considerably  shorter  than  postero- 
lateral, slightly  concave;  inner  margin  gently  and  regularly  con- 
cave.    Surface  punctation  minute  and  crowded. 

Formation  and  Locality. — Salem  limestone,  Lanesville  and  Har- 
rison County,  Indiana;  Keokuk  group,  Illinois,  Iowa  and  Mis- 
souri. 

SANDAIX)DUS  CONVOLUTUS  sp.  nov. 
Plate  XLpII,  Figs.  42-45. 

Type  a  single  tooth  with  inner  end  missing.  Tooth  large,  thick 
and  strong,  outer  end  with  strong  incurling  as  in  S.  laevissvmus, 
but  with  the  curved  part  forming  only  half  a  circle.  A  broad, 
high  ridge,  with  a  broad,  shallow  groove  at  the  top,  passes  from 
the  outer  incurved  part  diagonally  across  the  tooth  to  the  postero- 
lateral angle,  groove  less  pronounced  on  the  posterior  part  of  the 
ridge.  Surface  posterior  to  ridge  convex  to  the  sharp  postero- 
lateral border.  Surface  in  front  of  ridge  descending  abruptly  and 
thence  sloping  ^adually  to  the  thin  rounded  antero-lateral  border. 
Enameled  surface  finely  punctate  throughout  Inner  end  of  tooth 
missing. 

This  species  will  be  readily  distin^iished  from  any  other  of 
this  genus  by  the  high  grooved  ridge. 

Formation  and  Locality. — Salem  limestone,  Bedford,  Indiana. 

SANDALODUS  PORCATUS  Branson. 
Plate  XLT,  Fig.  26. 

Sandalodu.s  porcatns  Branson,   1905,   Journal   of  Geology,   Vol. 
XIII,  p.  30,  pi.  1,  fig,  14. 

•  length  of  tooth  along  antero-lateral  edge  34  mm. ;  breadth 
above  alation  14  mm.;  gi'eatest  tliiekness  10  mm.  Tooth  very 
thick  and  strong  at  the  iimer  end,  but  becoming  thin  along  the 
antero-lateral  border  near  the  out^r  end.  The  postero-lateral 
border  is  thick  from  the  outer  end  to  the  alation,  but  becomes  quite 
thin  along  the  margin  of  the  alation.  The  alation  resembles. that 
of  S,  emarginatus  in  being  convex  upward  and  very  thick  and 
strong.  It  occupies  considerably  more  than  half  the  postero-lat- 
eral border  of  the  tooth,  and  diverges  from  this  border  at  an  angle 
a  little  greater  than  100  degrees.     Tooth  strongly  arched  longitud- 
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inally  and  transversely,  excepting  at  the  outer  end,  where  the 
transverse  arching  is  much  less  than  in  S.  laevissimus  and  S, 
emarginatns.  The  transverse  arching  near  the  inner  end  is  much 
stronger  than  in  any  other  species  of  Sandalodxts.  The  outer  end 
was  probably  inrolled  as  much  as  in  S,  laevissimus.  Enamel 
punctation  so  fine  that  it  can  witli  difficulty  be  detected  with  the 
naked  eye.  The  tooth  is  peculiar  in  having  a  sharp  ridge  along 
the  higher  part  runniug  from  the  outer  end  to  the  inner.  From 
the  an tero- lateral  border  six  small,  ridges  with  sharp  crests  pass 
upward  and  forward  joining  the  large  ridge  at  the  top.  The  pos- 
terior one  of  these  ridges  is  quite  strong,  but  they  decrease  in  size 
])rogressively  toward  the  anterior  end  of  the  tooth,  and  the  anterior 
oue  is  very  faintly  marked.     I^o  lines  of  growth  are  present. 

Formation  and  Locality. — Salem  limestone,  Salem,  Indiana. 

Xote. — Neither  tlie  original  figure  of  this  tooth  nor  the  one  in 
this  article  show  the  strong  ridge  along  the  top  of  the  tooth. 

rSEPHODUS  LATUS?  St.  John  and  Worthen. 

I 

Plate  XLI.  Flu:.  23. 

Psephodvs  hlvs  St.  John  and  Worthen,  1883,  Paleontology  of  Illi- 
nois, Vol.  7,  p.  72,  ph  2,  figs.  1-3. 

St.  John  aiul  Worthen  include  several  forms  of  teeth  in  this 
s])ocies,  and  oue  tooth  from  Ellettsville,  studied  by  the  writer, 
seems  to  belonc:  here.  The  teeth  descril)ed  bv  St.  John  'and 
Worthen  are  probably  ])osterior  mandibular  or  maxillary  rather 
than  mandibular  median. 

The  tooth  from  Ellettsville  is  posterior  mandibular  or  maxil- 
lary. Tootli  small,  inner  margin  straight,  posterior  margin 
broadlv  rounded,  outer  marc:in  short,  sli^fhtlv  convex,  anterior  mar- 
o-iii  sliort,  striiiiiht,  nuK^tinir  the  outer  margin  at  an  angle  of  about 
no  (leeroes.  Tooth  considerablv  arched  in  both  directions,  sum- 
mit  of  arching  running  parallel  with  and  near  the  inner  margin. 
Punct'ite  '^mall  and  remote. 

Formation  and  Lo(\alitv. — Salem  limestone,  Ellettsville,  Indi- 
ana,  and  St.  Louis  limestone,  Illinois  and  Missouri. 

I»ST^:i»!IOr)US(V)  sp.  iiulot. 

Among  the  specimens  from  Lanesville  there  is  a  small  imper- 
fect tooth  that  resembles  closely  the  teeth  of  Psephodus  lotus  in 
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shape  and  size,  but  the  punctae  are  larger  and  closer  together  than 
in  the  teeth  of  that  species.  It  probably  represents  an  undescribed 
species  of  Psephodus.  Tooth  too  imperfect  for  specific  de- 
scription. 

Formation  and  Locality. — iSalem  limestone,  Lanesville,  Indiana. 

PSBPHODUS  RJEOULARIS  St.  John  and  Worthen. 

Plate  XLI.  Fig.  32. 

Taeniodus  regular  St.  John  and  Worthen,  1883,  Paleontology  of 
Illinois,  Vol.  7,  p.  77,  pi.  13,  fig.  11. 

Posterior  teeth  large,  subrhomboidal  in  outline,  moderately 
arched  in  the  direction  of  enrollment,  antero-lateral  border  very 
oblique  in  its  forward  and  outward  course,  postero-lateral  border 
almost  parallel  with  it  Inner  margin  broadly  arched  from  the 
subacute  posterior  angle  round  the  base  of  the  coronal  prominence, 
thence  with  a  slight  concavity  on  the  way  to  the  obtuse  anterior 
angle.  Two-thirds  or  more  of  the  coronal  surface  is  occupied  by 
a  posterior  prominence  which  is  gently  and  regularly  arched 
transversely,  the  anterior  slope  descending  into  the  very  shallow 
concavity  of  the  anterior  portion  of  the  crown,  which  is  abruptly 
truncated  at  the  articular  border.  Greatest  breadth  of  tooth 
across  the  inner  margin  45  mm.,  length  of  anterior  border  to 
point  of  enrollment  about  22  mm.,  nearly  two-thirds  that  of  the 
postero-lateral  border.  Punctae  small  and  uniform  save  in  the 
axes  of  the  transverse  furrows,  where  they  often  present  irregular 
elongate  orifices. 

Formation  and  Locality. — Salem  limestone,  Bedford  and  Lanes- 
ville, Ind. 

DELTODUS  SPATULATUS  Newberi-y  and  Worthen. 

Plate  XLT,  Fig.  34. 

Deltodus  spatulaius  Newberry  and  Worthen,  1866,  Paleontology 

of  Illinois, "Vol.  2,  p.  100,  pi.  4,  fig.  7;  1870,  Ibid.,  Vol.  4,  pi. 

3,  fig.  11. 
Cochliodus  costatus  (pars)  Newberry  and  Worthen,  1870,  Ibid., 

p.  364,  pi.  3,  fig.  12  (not  fig.  10). 
Deltodus  spatulatus  Newberry,  1879,  Annual  Keport  of  the  Gleo- 

logical  Survey  of  Indiana,  p.  346. 
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Deltodopsis?  convolutus  St  John  and  Worthen,  1883,  Paleontol- 
ogy of  Illinois,  Vol.  7,  p.  165,  pi.  11,  figs.  11  and  12. 

Cochliodus  costaus  (pars)  St.  John  and  Worthen,  Ibid.,  p.  167. 

Deltodus  latior  St.  John  and  Worthen,  Ibid.,  p.  145,  pi.  9,  figs. 
11  and  12. 

Deltodus  spahdatus  Newberry,  1897,  Transactions  of  the  New 
York  Academy  of  Science,  Vol.  16,  p.  292,  pi.  19,  figs.  8-11. 

Deltodus  spatulatus  Eastman,  1903,  Bulletin  of  the  Museum  of 
Comparative  Zoology  at  Harvard  College,  Vol.  39,  pi.  4,  figs. 
41  and  42,  pi.  5,  fig.  55. 

Deltodus  spatulatus  Branson,  1905,  Journal  of  Geology,  Vol.  13, 
p.  31,  pi.  1,  figs.  10,  12  and  13. 

Posterior  teeth  triangular  in  outline,  strongly  arched  longitu- 
dinally and  transversely.  A  broad,  rounded  ridge  extends  from 
the  outer  end  to  the  middle  of  the  inner  end ;  inner  end  broadly 
rounded ;  alation  of  posterior-lateral  border  narrow,  only  slightly 
upturned,  antero-lateral  border  thick,  slightly  concave,  modified 
for  articulation  with  anterior  teeth. 

Formation  and  Locality. — Keokuk,  Harrison  County,  Indiana ; 
Salem  limestone,  Salem  and  Lanesville,  Indiana ;  Kinderhook  and 
Burlington,  Iowa  and  Hlinois. 

This  species  has  not  heretofore  been  reported  from  above  the 
Keokuk. 

DELTODUS  TRILOBUS  St.  John  and  Worthen. 
Plate  XLI,  Figs.  27-28. 

Deltodus  trilohns  St,  John  and  Worthen,  1883,  Paleontology  of 

Illinois,  Vol.  7,  p.  148,  pi.  9,  fig.  8. 

Median  tooth  of  medium  size,  wedge-shaped  in  outline,  moder- 
ately arched  and  rather  strongly  inrolled.  Posterior-lateral  or 
oblique  border  converging  toward  the  outer  extremity  at  an  angle 
of  about  15  degrees  \vith  the  opposite  border.  Basal  portion  of 
moderate  depth,  rather  deeply  and  angularly  channeled.  Antero- 
lateral border  proportionately  short,  the  round  anterior  coronal 
ridge  imbeveled  to  the  relatively  shallow,  channeled,  imbeveled 
basal  rim.  Inner  margin  obliquely  produced  backward  from  the 
obtuse  anterior  angle  to  the  broadly  rounded  base  of  the  principal 
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coronal  ridge.  The  principal  ridge  occupies  half  or  more  of  the 
transverse  diameter  of  the  coronal  region,  rising  into  a  high 
rounded  crest,  the  anterior  slope  steep  and  terminating  in  a  nar- 
row depression  outwardly  defined  by  the  low  narrow  anterior 
ridge  along  the  antero-lateral  border.  Worn  coronal  surfaces  ex- 
hibiting fine  closely  arranged  punctae. 

One  specimen  studied  by  the  writer  is  about  15  mm.  across  in- 
ner end  and  more  than  30  mm.  along  the  antero-lateral  margin. 

Formation  and  Locality. — Salem  limestone,  Spergen  Hill,  In- 
diana, and  Jersey  County,  Illinois. 

DET^TODUS  CINCTUS  Newberry. 
Plate  XLII.  Fig.  41. 

Deltodus  cinctus  Newberry,  1879,  Geological  Survey  of  Indiana, 
p.  344. 

Deltodus  parvus  St.  John  and  Worthen,  1883,  Paleontology  of  Illi- 
nois, Vol.  3,  p.  131,  pi.  9,  figs.  1-5. 

Tooth  of  medium  size,  spatulate  in  outline;  much  arched  in 
both  directions,  thick  and  strong;  greatest  breadth  25  mm.,  length 
55  mm.,  upper  surface  marked  transversely  by  a  series  of  shallow 
sulci,  which  curve  downward  and  terminate  in  the  lateral  mar- 
gins, causing  these  to  be  slightly  crenulated.  In  the  middle  por- 
tion of  the  crown  these  furrows  are  about  5  millimeters  apart; 
near  the  lower  margin  they  more  closely  approximate,  and  are 
somewhat  irregular;  surface  uniformly  enameled,  and  rather 
closely  punctate. 

It  is  the  writer's  opinion  that  Deltodus  parvus  St  John  and 
Worthen  is  svnon;yTnous  with  Deltodus  cinctus.  The  teeth  de- 
scribed by  St.  John  and  Worthen  are  smaller  than  those  of  D, 
cinctus,  but  in  other  respects  agree  with  them. 

As  Deltodus  cinctus  has  never  been  figured  it  is  fortunate  that 
tlie  specimen  figured  here  was  identified  by  Professor  Newberry 
himself.  Tlie  specimen  is  from  the  collection  of  Walker  Museum, 
University  of  Chicago. 

Formation  and  Localitv. — Salem  limestone,  Grecncastle  and 
Harrison  County,  Indiana;  St.  Louis  group,  Pella,  Iowa,  and  St^ 
Louis,  Missouri. 
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DEJI^TODUS  sp.  indet. 
Plate  XLI,  Pig.  24. 

A  fragment  of  a  tooth  from  Laneeville  is  referred  with  some 
doubt  to  this  genus.  It  differs  from  Deltodopsis  sanctiludovici  in 
the  area  between  the  postcro-lateral  l)order  and  the  median  ridge 
being  plane,  and  the  area  in  front  of  the  ridge  being  concave. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indiana, 

DELTODOrSISV  BIALVEATTJS  St.  John  and  Worthen. 

Plate  XLI,  Figs.  8-J). 

Deltodopsis?  hialveaius  St  John  and  Worthen,  1883,  Paleontol- 
ogy of  Illinois,  Vol.  7,  p.  109,  pi,  11,  figs.  15-18,  includes  varie- 
ties JceoJi'vk  and  coiivex^is. 

In  the  collection  of  G.  K.  Greene  there  is  one  imperfect  tootli 
that  probably  l)clongs  with  the  group  of  teeth  descrilxxl  by  St, 
John  and  Worthen  as  Deltodopsis  bialveakis.  The  crown  shows  a 
shallow  depressed  area  in  the  middle  near  the  inner  end  and  the 
root  is  narrower  than  the  crown.  Lines  of  growth  are  deeply  im- 
pressed. 

It  seems  probable  that  this  is  a  median  tooth  of  some  species  of 
Deltodus. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indi- 

*/  7  7 

ana;  Burlington  and  Keokuk  limestones,  Iowa. 

ORODUS  NEGLECTUSV  St.  John  and  Worthen. 
Plate  XLII,  Figs.  35,  3(5. 

Orodvs  7ie(/lccivs  St.  John  and  Worthen,  1875,  Paleontology  of 
Illinois,  Vol.  0,  p.  308,  pi.  6,  fig.  26'. 

A  fragment  from  Lanesville  consistinc  of  the  median  part  of 
a  medium-size  tooth  is  referred  to  this  species  with  some  doubt. 

The  median  cone  is  unornajnented  save  for  a  few  denticles 
along  the  posterior  edg(^  of  the  base  and  a  tuberosity  on  the  an- 
terior e<lge  of  the  base. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indi- 
ana; St.  Louis  group,  Illinois  and  Iowa. 
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ORODUS  SIMPLBX  sp.  nov. 
Plate  XLII,  Figs.  25,  26. 

Type  a  little  more  than  half  of  a  well  preserved  tooth.  Tooth 
of  medium  size,  fragment  preserved  having  the  central  cone  and 
three  lateral  cones  on  one  side,  central  cone  about  twice  as  large 
as  first  lateral  cone,  second  and  third  lateral  cones  smaller  than 
first  Central  cone  ornamented  with  four  low,  rounded  vertical 
ridges  that  disappear  before  reaching  the  apex,  lateral  cones  with 
little  or  no  ornamentation. 

Formation  and  Locality. — Salem  limestone,  Edwardsville,  In- 
diana. 

DE^MIODUS  SALEMENSIS  sp.  nov. 
Plate  XLII,  Figs.  12-14. 

Tooth  large,  12  mm.  broad  by  10  mm.  high.  Crown  subtri- 
angular  in  outline,  inferior  angles  slightly  roimded,  apex  appear- 
ing truncated  on  account  of  the  curving  downward  and  outward 
of  the  tip.  Lateral  cutting  edges  slightly  wavy  in  outline,  but 
with  little  or  no  denticulation.  The  lower  border  of  the  crown 
on  the  outer  or  concave  surface  of  the  tooth  curves  upward,  run- 
ning nearly  parallel  to  the  cutting  edges.  The  lower  margin  of 
the  crown  is  nearly  straight  on  the  convex  face.  Between  the 
margin  and  the  cutting  edge  the  surface  of  the  crown  is  concave 
transversely  on  both  the  concave  and  convex  surfaces.  From  the 
transverse  concavity  on  the  convex  surface  a  narrow  concavity 
passes  vertically  to  the  tip  of  the  tooth.  The  coronal  surfaces 
are  polished  and  smooth  in  the  lower  portion,  but  near  the  crest 
are  marked  by  shallow  narrow  furrows,  which  are  almost  vertical 
and  parallel  at  the  cutting  edge,  but  turn  inward  lower  down, 
branch  and  cross  one  another,  forming  small  hexagonal  figures. 

Tooth  much  constricted  at  junction  of  crown  with  root,  root 
nearly  as  broad  as  cro\vTi,  abruptly  thickened  near  the  lower  edge, 
convex  sulrface  with  deep  short  vertical  furrows  and  narrow 
ridges. 

This  species  resembles  D.  costellifermis  St.  John  and  Worthen, 
but  differs  from  it  in  being  more  than  four  times  as  large,  in  the 
shape  of  the  crown  and  in  the  comparatively  greater  breadth  of 
the  root 

Formation  and  Locality. — Salem  limestone,  Paynter's  Hill,  In- 
diana. 
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OTENACANTHUS  PBLLBNSIS?  St.  John  and  Worthen. 

Plate  XLI.  Fig.  25. 

Ctenacanihus  pellensisf  St.  John  and  Worthen,  1883,  Paleontol- 
ogy of  Illinois,  Vol.  7,  p.  237,  pi.  21,  fig.  2. 

This  species  is  represented  by  fragmentary  material  from  Sa- 
lem in  the  collection  of  the  University  of  Chicago.  It  was  de- 
scribed from  fragments ;  but  the  present  specimens  furnish  no  new 
facts  about  the  species. 

Spine  thick,  gradually  tapering,  obtuse  wedge-shaped  in  cross 
section,  the  posterior  side  deeply  excavated  by  the  open  trough  of 
the  pulp  cavity.  Lateral  surfaces  gently  convex,  somewhat  sharply 
arched  into  the  rounded  or  subangular  anterior  edge.  Surface  or- 
namentation consisting  of  numerous  delicate  longitudinal  costae 
more  or  less  regularly  diminished  in  size  from  the  anterior  edge, 
more  frequently  bifurcated  and  deflected  on  nearing  the  postero- 
lateral angles;  where  they  cease  at  the  anterior  beveled  edge.  In 
front  the  costae  present  plain,  rounded,  enameled  crests  spaced 
by  narrow  intervening  sulci,  their  lateral  edges  studded  with  deli- 
cate downward  curved  transverse  carinae  or  tubercles;  the  third 
rib  from  the  dorsal  edge  shows  more  or  less  distinct  undulations 
and  the  fifth  rib  is  surrounded  by  small  steltate  tubercles  more  or 
less  variable  in  the  details  of  surface  sculpture  and  disposition, 
their  apices  directed  upward. 

Formation  and  Locality. — Salem  limestone,  Salem,  Indiana;  St. 
Louis  group,  Pella,  Iowa. 

CTENACANTHUS  BELLUS  sp.  nov. 
Plate  XLI  I,  Figs.  19-21. 

Types  two  fragments  from  near  the  middle  of  a  medium-sized 
spine.  The  spine  resembles  that  of  Ctenacanthus  keokuk,  but  dif- 
fers from  that  form  in  the  greater  length  of  the  nodes,  in  only  the 
three  or  four  anterior  costae  bearing  nodes,  in  the  slenderness  of 
the  costae,  and  the  small  size  and  approximation  of  the  posterior 
costae.  Some  of  the  small  costae  several  rows  back  of  the  edge 
bear  incipient  approximated  enlargements,  but  most  of  them  are 
smooth.  The  anterior  edge  is  very  thin  and  bears  small  tubercles, 
space  between  tubercles  about  twice  the  width  of  the  tubercles. 
Along  the  postero-Iateral  angles  there  is  a  row  of  moderately 
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strong  tubercles  that  project  outward  at  right  angles  to  the  lateral 
face  of  the  spine.  Pulp  cavity  small,  subtriangular.  The  nodes 
on  this  spine  are  longer  than  in  C.  longi-nodsus  Eastman. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indiana. 

gen.  et.  sp.  indet. 
Plate  XLII,  Figs.  30-31. 

Among  the  specimens  from  Lanesville,  there  is  a  peculiar  little 
tooth  the  relations  of  which  have  not  been  determined.  Tooth 
not  quite  twice  as  long  as  broad,  one  end  much  broader  than 
the  other,  neaxly  straight  and  slightly  oblique,  narrower  end 
rounded.  Crown  surface  low,  marked  by  several  imbricating 
ridges.  Eidges  quite  strong  over  most  of  the  surface,  weak  in 
a  narrow  ?trip  along  one  edge.     Root  cartilaginous. 

Formation  and  Locality. — Salem  limestone,  Lanesville,  Indiana. 

.TAW  OF  COCHLIODONT. 
Plate  XLII,  Fig.  37. 

In  the  collection  •of  Walker  Museum  there  is  one  specimen  con- 
sisting of  a  nearly  complete  right  ramous  of  a  mandible  of  an 
Elasmobrach.  It  seems  to  l>elong  to  a  large  Cochilodont,  probably 
Cocliliodus  or  Deltodns,  but  the  WTiter  has  not  been  able  to  find 
any  teeth  that  fit  it  in  th(3  collections  that  he  has  studied.  The  den- 
tition of  the  right  ramus  seems  to  have  consisted  of  three  teeth, 
a  large  posterior,  smaller  median  and  small  anterior  tooth. 

Formation  and  Locality. — Salem  limestone,  Salem,  Indiana. 

Besides  the  species  described  in  this  paper  the  following 
have  been  reported  from  the  Salem  lijnestone  of  Indiana :  A71- 
tiiodus  arnatus  Newl:)errv  and  Worthen,  Antliodus  minukis  New- 
berry  and  Worthen,  Archaeohaiis  gigas  Newberry  and  Worthen, 
Chomatodus  angustus  Newberry,  Chornatodus  ohliquus  Newberry, 
Cliomntodus  pimllus  Newberrs'  and  Worthen,  ChorrKitodus  selli- 
foj-mis  Newl)orry,  Copodvs  viarqinatus  Newberry,  Lisgodus  af- 
finis  Newberry,  Orodus  colic tti  Newl)eri'y,  Sandalodus  minor 
Newberry  and  Worthen,  Thrinacodus  hicornis  Newberry,  Polyrhi- 
zodvs  littoni  Newlx?rry  and  Worthen,  Psammodus  glypius  St. 
John  and  Worthen. 
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Endothyra  haUeyi 1201 

1.  Section,  after  Brady.    Magnified. 

Enallophyllum  grahaui 1206 

2.  Side  view  of  specimen  showing  point  of  attachment.  Natural  size. 
Paynter's  Hill.     Indiana  University  collection. 

2a.    Diagonal  section  of  a  specimen  showing  the  tabulated  central  part. 

Enlarged. 

2b.     Side  view  of  specimen  showing  surface  features.     Enlarged. 

2c.  Calyx  of  2b,  showing  fossula,  uniting  septa,  broken  tabulum  in  the 
calyx  and  the  cardinal  septum. 

2d.  Cross  section  of  2a,  well  below  the  calyx,  showing  unusually  large 
tabulated  zone  and  fossula  at  the  left  side.     Enlarged. 

2a-d.    Are  from  Lanesville.     Collection  of  G.  K.  Greene. 

Zaphrentis  cassedayi  1203 

3.  Calyx,  after  Milne-Edwards  and  Haime.     Enlarged. 

3a,  3b.  Two  side  views,  after  Milne-Edwards  and  Haime.  3a,  enlarged. 
Spergen  Hill. 

Zaphrentis  compresaa.  * 1204 

4.  Lateral  view,  showing  compressed  sides  of  base.  After  Milne-Edwards 
and  Haime. 

4a.  Lateral  view,  showing  the  broad  side  of  a  rather  curved  specimen. 
From  Spergen  Hill.     Indiana  University  collection. 

4b.  View  of  the  broad  side  of  a  straight  specimen  from  Paynter's  Hill. 
Indiana  University  collection. 

4c.     Calyx,  after  Milne-Edwards  and  Haime. 

4d.     Another  view  of  4b,  showing  the  amount  of  compression. 

Cystelaama  rugo8um 1210 

5.  Lateral  view  of  specimen  from  Paynter's  Hill.     Natural  size. 
5a.     Calyx  of  another  specimen  from  same  locality. 

5b.     Calyx  of  5.     Both  specimens  in  Indiana  University  collection. 

Bordcnia  zaphrentiformis   1205 

6.  6c.     Side  view  of  specimen. 
6a.     Calyx  of  the  same  specimen. 

6b.  Calyx  of  another  individual.  All  from  Spergen  Hill.  Natural  size. 
Indiana  University  collection. 

Fentremites  conoideus  perlongus ' 1263 

7.  Lateral  view.     After  Rowley.     x%. 

Pentremites  conoideus  amplus 1263 

8-8c.     Views  of  this  variety.     From  Rowley.     x%. 
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Cyatelasma  tahulatum 1210 

1.  Side  view  of  broken  type,  showing  habit  of  growth, 
la.     Nearly  same  view  with  outside  broken  away. 

lb.     Top  view  of  the  same,  showing  nature  of  seepta  and  tabulae. 
Ic.     Calyx  of  another  specimen.        Both   from   Spergen   Hill.      Enlarged. 
Indiana. University  collection. 

Cystelasma  septatum   1209 

2.  2a,  2b.  Three  side  views  of  a  specimen.  Natural  size.  Spergen  Hill. 
Indiana  University  collection. 

2c.  Specimen  showing  a  tendency  to  develop  minor  septa  along  one  side. 
Natural  size.     Lanesvillo.     Collection  of  G.  K.  Greene. 

2d.  Side  view  of  specimen  with  outer  wall  removed,  showing  cysts  and  the 
persistence  of  the  primary  septa.  Enlarged.  Spergen  Ilill,  Indiana  University 
collection. 

Cysti'lasma  lanesvillcnuis 1208 

3.  Lateral  view  of  a  specimen,  siiowing  one  mode  of  attachment. 
3a.     Top  view  of  the  same  specimen. 

3b.     Young  individuals  attached  to  a  Bryozonn.     Enlarged. 
3c,  3d.     Lateral   view  of  two  specimens,  showing  the  cysti<.     All   natural 
size.     From  Lanrsvillo.     Collection  of  G.  K.  Greene. 

Palcaci^  cuucifonnis 1218 

4.  Sid?  view  of  si)Ocinien.     After  Meek  and  Worthen. 

4a-c.  Side  and  edge  views  of  three  specimens.  From  Milne-Edwards  and 
Uaime.     Sjiergen  Hill. 

4d-g.  Outlines  showing  variations  in  form.  Specimens  from  Spergen  Hill 
and  Pnynter's  Hill.     Natural  size.     Indiana  University  collection. 

Amplcxuft  hlairi 1202 

5.  Lateral  view,  side  !)roken  away.  Natural  size.  From  Edwardsville. 
Collection  of  G.  K.  (Jreene. 
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Syringopora  monroense  1211 

1.  A  lax  young  base. 

2.  Base  of  another  colony  which  had  begun  upward  growth.    Both  natural 
size.     From  Bloomington  quarries.     Indiana  University  collection. 
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Hyringopora  monrocnuc 1211 

1.  Top  view  of  a  specimen,  showing  umbelliferous  habit  and  the  nearly 
circular  openings  of  the  tubes. 

2.  Side  view  of  tj'pe  specimen,  showing  umbelliferous  habit,  relation  of 
the  tubes  and  manner  of  budding  al>ovc  tlio  base.  Both  natural  size.  From  the 
Floomington  quarries.     Indiana  University  collection. 
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PLATE  XL 
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Zaphrentis  cUnatus 1204 

1-lc.  Sides  and  calioes  of  two  different  indiyidnals.  After  Greene.  From 
Edwardsville.    Greene  collection. 

CyathaoorUa  venustum 1202 

2.    Lateral  view  of  specimen,  showing  portion  of  calyx  and  columella. 

2a.    Viey^  of  calyx,  somewhat  imperfect,  of  the  same  specimen.    Wrom 

Paynter's  Hill.    Indiana  University  collection. 

Cyaielasfna  taneaviUensia 1208 

3-3b.  Views  of  three  small,  slender  specimens.  Natural  size.  From 
Lanesville.    Collection  of  G.  K.  Greene. 

Proiopora  cysioides 1216 

4,  4a.     Section  and  lateral  views  of  two  specimens  identified  by  and  be- 
longing to  G.  K.  Greene.     Natural  size.     From  Lanesville. 
4b-d.    Three  figures  redrawn  from  Greene.     Lanesville. 

Ceratopora  agglomerata 1214 

5-5a.     Views  of  specimens  redrawn  from  Cent.  Ind.  Pal.     Lanesville. 

Monilopora  heecheri 1212 

6.  View  of  a  specimen  from  Bedford.  Free.  Otronia  tube  partly  visible 
on  right  side  a  little  below  the  top.    Bedford. 

6a.  Enlargement  of  the  surface  of  the  same  to  show  dttails  of  markings. 
From  Bedford.     Indiana  University  collection. 

Syringopora  monroense 1211 

7.  Single  tube  of  type  specimen,  showing  buds. 

7a.     Section  of  the  tube  of  another  individual,  showing  sparse  tabulation. 

7b.  Section  of  another  tube  of  the  same  individual,  showing  crowded 
tabulae. 

7c.  Section  of  crooked  tube,  showing  thickening  of  the  wall  of  the  lower 
part  of  the  tube.     Same  specimen  as  the  two  previous. 

7d.  Section  of  another  tube  of  the  same  individual,  showing  a  slight  ten- 
dency to  form  cysts. 

7e.  Cross  sections  of  tubes  of  another  colony,  showing  the  thickening  of 
the  tubes  and  parts  of  concave  tabulae  cut  through.     Enlarged. 

7f.  A  bunch  of  tubes  on  the  type  specimen,  showing  method  of  budding 
sometimes  seen  above  the  base.  AH  from  Bloomington.  Indiana  University 
collection. 

Michelinia  indiancnsis   1217 

8.  Lateral  view  of  type.     Natural  size. 

8a.  Enlargement  of  inner  part  of  tubule,  showing  mural  pores  and  scale- 
like tabulae.     Enlarged.     From  Lanesville.     Collection  of  G.  K.  Greene. 
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Batocrinus  irregularis 1244 

1.  Posterior  view,  after  Wachsmuth  and  Springer, 
la.     Lateral  view. 

Batocrinu8  salemcnais   1245 

2.  Basal  view,  after  Miller  and  Gurley. 
2a.     Summit  view,  after  Miller  and  Gurley. 
2b.     Posterior  view,  after  Miller  and  Gurley. 

Dizygocrinus  euconus 1252 

3.  Showing  postero-lateral  ray  and  anal  interradinls.     After  Wachsmuth 
and  Springer. 

3a.     Dorsal  aspect  of  the  same  specimen.         , 

Dizygocrinus  whitci  1252 

4.  Side  view,  after  Miller. 
4a.     Bn>5al  view,  after  Miller. 

Dizygocrin  iia  dccoria    1253 

5.  5a.     Side  and  basal  view.**.     After  Miller. 

Batocrinus  icosaiJactylus    1243 

0.     Lateral  view.     After  Wachsmuth  and  Springer. 

Ga.     Basal  aspect.     After  Wachsmuth  and  Springer. 

Gb.     Portion  of  anal  tube.     After  Wachsmuth  and  Springer. 

Batocrinus  sacculus   1240 

7-7b.     Pasterior,    ba.*«al    and    top    views    respectively.      After    Miller    and 
Gurley. 

Batocrinus  calyculus 1247 

8,  0,  10.     Basal  parts  of  calices  of  crinoids  from  Siwrgen  Hill. 
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Flatycrinus  coryphaeus  1256 

1.  Posterior  view.     Natural  size. 

la.    Anterior  view,  same  specimen.     Natural  size.     From  Paynter's  Hill. 
Specimen  in  American  Museum. 

Plaiyorinus  honoensU   1255 

2.  Lateral  view  of  a  specimen  having  six  arms  to  the  ray.    After  Wach- 
smuth  and  Springer. 

3. 

4.  Enlargement  to  show  surface  detail  of  Plate  XII,  BMg.  8. 

Dichocrinus  striatua 1258 

5.  Small  specimen  from  Harrodsburg.     Enlarged.     May  be  young  of  this 
species. 

5a.    Calyx  base  of  same  individual. 

5b.    Portion  of  calyx  from  Paynter's  Hill.    A  somewhat  larger  specimen. 

Forhesioctinus  sp > , 

6.  6a,  6b.    Two  parts  of  calices  and  the  upper  part  of  a  stem.     Payn- 
ter's  Hill.     American  Mascum  collection. 

T<Uarocrinu8  simplex  1261 

7.  Side  view. 

7a.  Base  of  the  same  individual  x  2-12.     From  Paynter's  Hill. 
7b.     Side  view  of  a  specimen.     Natural  size.     From  Bloomington. 

7c.  Side  view  of  a  small  specimen  from  Spergen  Hill  x  2%.     All  in  the 

Indiana  University  collection. 

Talarocrinus  Gf,  trijugus 1260 

8.  Specimen   from   Paynter's   Hill.     Enlarged.     Indiana   University   Col- 
lection. 

Dichocrinus  ohlongus    1260 

9.  Posterior  view.     After  Wachsmuth  and  Springer. 

Forhesiocrinus  sp 

10.  Looking  down  on  top  of  the  column.     From  Paynter's  Hill.     Indiana 
University  collection. 

Synhathocrinus  swallowi   1262 

11.  Basal   view  of  calyx  of  a  specimen   from   Paynter's   Hill.     Indiana 
University  collection. 
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Synhathocrinvft  sicallouri    1262 

1.  Top  viow  of  calyx  of  specimen  fij^nreO.  P'ate  Xlll,  Fig.  11. 

Tolarocrinus  Gf.  trijugus   12H() 

2.  Basal  view  of  calyx. 

2a.  Top  view  of  calyx  of  the  same  specimen.  ICiilnrged.  From  Tioncs- 
ville.     Collection  of  G.  K.  Greene. 

ffaiocrinu8  calyculua   12-47 

8.  3a.     Posterior  and  anterior  diagrams  of  calyx.     After  Hall. 
Sb.     Diagram  of  plates.     After  Hall. 

Icthyoorinus  darkensis   1257 

4.  Lateral  view  of  specimen. 

Platycrinus  hoonvillcnsvi   1256 

5.  5a.     Two  lateral  views,  one  showing  base. 

5b.  Base  of  another  specimen.  All  taken  from  Wachsmuth  and  Spring- 
er's illustrations. 

Archacocidaris  norwoodi   1268 

6.  Side  view  of  a  very  small  plate  highly  magnified,  showing  striae. 

6a.  Top  view  of  same  very  highly  magnified,  showing  striae.  From 
Spergen  Hill.     Indiana  University  collection. 

Tricoclocriutts  meckianus    126fi 

7.  Base  of  specimen  from  Bedford. 

7a.  Base  of  another  specimen  from  B»*dfor(l.  .Note  the  nearly  flat  base 
with  depressions. 

7b.     Top  asi)ect  of  No.  7  somewhat  crushed. 

7c.  Enl:iijjement  of  a  portion  of  the  surfac<*  of  No.  7  to  show  the  mark- 
ings. 

Troostorrinun  ivortheni   12<i<» 

S.     Lateral  view  of  specimen,  young,  after  Shumard.     Much  enlarged. 
8a.     Enlargement  of  Ambulacral  area,  as  figured  by  Shumard. 
8c.     Enlargement  of  the  summit  according  to  Shumard. 

Spnhathocrinus  swallotci   1262 

9.  Top  view  of  calyx,  showing  posterior  notch  and  the  prong  on  the  edge 
of  the  rarial  on  the  right.  From  Lanesville.  Natural  size.  Indiana  Uni- 
versity collection. 
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Synhathocrinvs  fttcalloici    12G2 

1.  Top  viow  of  calyx  of  specimen  fi^nreO.  Plate  XI II,  Fig.  11. 

I'olarocrinua  Gf.  triiugus   12W 

2.  Basal  view  of  calyx. 

2a.  Top  view  of  calyx  of  the  same  specimen.  ICtiiargod.  From  Tiones- 
ville.     Collection  of  G.  K.  Greene. 

ffaiocrinua  calyculua   12-47 

8.  3a.     Posterior  and  anterior  diagrams  of  calyx.     After  Hall. 
Sb.     Diagram  of  plates.     After  Hall. 

Icthyoorinua  darkensis   1257 

4.  lateral  view  of  specimen. 

I'latycrinus  hoonvillensis   125*5 

5.  5a.     Two  lateral  views,  one  showing  base. 

5b.  Base  of  another  specimen.  All  taken  from  Wachsmuth  and  Spring- 
er's illustrations. 

Archacocidaris  norwoodi   12G8 

6.  Side  view  of  a  very  small  plate  highly  magnified,  showing  striae. 

6a.  Top  view  of  same  very  highly  magnified,  showing  striae.  From 
Spergen  Hill.     Indiana  University  collection. 

TricoelocrinuH  meekianv8    126<S 

7.  Base  of  specimen  from  Bedford. 

7a.  Base  of  another  specimen  from  Bedford.  .Note  the  nearly  flat  base 
with  depressions. 

7b.     Top  aspect  of  No.  7  somewhat  crushed. 

7c.  Er.lnrtrement  of  a  portion  of  the  surface  of  .\o.  7  to  show  tlie  mark- 
ings. 

Troostocrinua  worthcni   \2{^^ 

8.  Lateral  view  of  specimen,  young,  after  Shumard.     Much  enlarged. 
8a.     Enlargement  of  Ambulacral  area,  as  figured  by  Shumard. 

8c.     Enlargement  of  the  summit  according  to  Shumard. 

Synhathocrinus  awallowi   1262 

9.  Top  view  of  calyx,  showing  posterior  notch  and  the  prong  on  the  edge 
of  the  rarial  on  the  right.  From  Lanesville.  Natural  size.  Indiana  Uni- 
versity collection. 
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Batocrinus  magniroatria   1244 

1,  2,  3.     Ventral,  side  and  dorsal  views  of  the  type  specimen. 

Batocrinus  irregularis   1244 

4,  5,  6.     Ventral,  anal  side  and  dorsal  views  of  a  small  specimen. 

Batocrinus  davisi  1248 

7,  8,  0.     Ventral,  anal  side  and  dorsal  views  of  a  sptcimen. 

Batocrinus  crassitestus   1249 

10,  11,  12.     Ventral,  side  and  dorsal  views  of  the  type  specimen. 

Batocrinus  davisi   1250 

13,  14,  15.     Ventral,  nnnl  side  and  dorsal  views  of  the  type. 

Batocrinus  icosidactylus   1243 

IC,  17,  18.     Ventral,  anal  side  and  dorsal  views  of  a  fine  specimen. 

Batocrinus  icosidactylus 1243 

10,  20,  21.     Ventral,  side  and  dorsal  views  of  n  small  specimen  with  a  por- 
tion of  the  ventral  tube  attached. 

24.  25.     Views  of  two  detached  ventral  tubes. 

2G.     Side  view  of  a  ventral  disk  with  the  base  of  the  ventral  tube. 

27,  28.     Hasal  and  side  views  of  the  dorsal  cup  of  a  large  .specimen. 

Batocrinus  davisi  sculptus   1250 

22,  23.     Side  and  dorsal  views  of  a  slightly  crushed  specimen. 
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Dizygocrinus  unionensia  1253 

1-ld.     Views  of  specimens  with  and  without  arms.     After  Wachsmuth  and 
Springer. 

Dizygocrinua  euconun    1252 

2.  View  of  base. 

2a.     Lateral  view  of  specimen.     After  Wachsmuth  and  Springer. 

Temnochcilua  ccxanus   1370 

3.  Umbilical  view  of  specimen,  after  Meek  and  Worthen. 

4.  Posterior  view  of  specimen. 
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Dichocrinus  striatusf   1258 

1.  Basal  view  of  calyx. 

la.     Laterni  view  of  basal  plate.     Enlarged.     Both  from  Paynter's  Hill. 
Indiana  University  collection. 

Dichocrinus  hlatchlcyi  1259 

2,  2d.  2e.     Lateral  views  of  parts  of  banes,  showing  surface  marks. 

2a.  2b.  2c.  2f.     Undial    plates    showing    markings.     All    enlarged.     From 
Paynter*8  Hill.     Indiana  University  collection. 

Archacocridaris  norwoodi   12G8 

3-3e.     Smooth  spines  with  only  extremely  fine  lingitudinal  lines. 

3f-i.     Specimens  with   incipient  barbiiles.     All  enlarged.     From   Ilarrods- 

burg.     Indiana  University  colled iyn. 

Mctnhlnnlus  icnrtlit'iii 1200 

4,  4a.     Lateral  views  of  the  spccimei^s. 

Spirorhis  imhricatus   1271 

5-5c.     Side  views  of  s]>ecimpns.     White  ones  from   Harrodsburg.     All   en- 
larged.    Indiana  University  collection. 

Spirorhis  annulaius   1271 

0.     A  specimen  .similarly  enlarged   with   the   others   for   comparison.     In- 
diana University  collection. 

DizygocriuuH  ypf 1254 

7.     Basal  view  of  specimen.     Collection  of  G.  K.  (ireeno. 
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Froductus  burlingtonenHs  var 1301 

1,  la.     Lateral  and  vertical  views  of  two  specimens.     Natural  size. 

lb.  Posterior  view  of  a  specimen  with  somewhat  coarser  markings  and 
more  produced  and  inflated  beak. 

Ic.  Inside  of  brachial  valve  of  specimen  with  internal  marks  removed. 
All  natural  size  and  from  Spergen  Hill.     Indiana  University  collection. 

Froductus  gallatintfiisiM   1302 

2,  2a.  Posterior  and  vertical  ^iews  of  two  specimens.  Natural  size. 
From  Spergen  Hill.     Indiana  University  collection. 

3-3e.     Views  of  specimens  after  Girty,  for  comparison. 

Productus  burlingtonensis 1301 

4,  4a.     Specimens  alter  Hall,  for  comparison  with  No.  1. 

Archaeocidarift  norwoodif  1268 

5-5f.  Various  views  of  supposed  teeth  of  this  species.  Natural  size. 
From  Paynter's  Hill.     Indiana  University  collection. 

Spirorhis  imhricatus   1271 

0.  Specimen  from  Bedford  attached  to  a  Bryozoan.  Enlarged.  Indiana 
Universitj'  collection. 


Pl«t«  XVIIA. 
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Orthothctis  minutus 1297 

1.  Ventral  valve  of  a  specimen  4.75  mm.  broad. 

la.     Dorsal  valve  of  a  specimen  5.5  mm.  broad  by  4  mm.  long. 

2.  Profile  view  of  a  specimen  5  ram.  long. 

3.  4,  5.     Ventral,  profile  and  cardinal  views  of  a  specimen  0.9  mm.  broad 
and  O.G  mm.  long. 

0,  7,  8.     Three  views  of  a  specimen  2  mm.  broad  which  has  an  abnormal- 
ly convex  ventral  valve  and  an  abnormally  short  area. 
9,  10,  11.     Three  views  of  a  specimen  2  mm.  broad. 
12,  13,  14.     Specimen  2.5  mm.  broad. 
15  and  IG.     Ventral  and  dcrsal  interiors  of  two  mature  specimens. 
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Cleioihyri$  hirsuia   .  .  • 1320 

1.  View  of  hinge  plate  from  the  front,  showing  the  elevation  of  the 
plate,  crural  bases  and  minute  visceral  foramen. 

la.  View  of  same  from  above,  showing  crescentiform  wall  made  by  crural 
lobes  and  thick  central  lobe  of  the  plate.  After  Hall  and  Clarke.  From 
Bloomington. 

A  thyris  dcnsa 1320 

2.  Interior  of  large  pedicle  valve,  showing  the  thickening  of  the  shell  in 
the  unbonal  region  and  the  mesial  ridge.     From  Washington  County,  Indiana. 

2a.     Dorsal  view  of  complete  specimen. 

2b.  Interior  of  pedicle  valve,  showing  further  details  of  muscular  im- 
pressions.    Both  from  Colesburg,  Ky. 

2c.  Another  pedicle  valve  with  septum  and  dim  muscular  impressions. 
From  Washington  County,  Indiana.     All  after  Hall  and  Clarke. 

Spirific  Siihorhicularis   1312 

3.  Cast  of  pedicle  valve,  showing  deep  impressions  of  the  dental  lamellae 
and  traces  of  muscular  impression.     Shell  badly  worn. 

.3a.  Interior  of  pedicle  valve,  showing  details  of  muscular  impressions  and 
dental  lamellae  with  the  teeth,  broad  foramen  and  high  beak.  Natural  size. 
Both  from  Lanesville.     Collection  of  G.  K.  Greene. 

Pugnaxf  quadrirostris  130(» 

4.  View  of  anterior  end,  showing  linguate  extension  of  pedicle  valve. 
4a.     Lateral  view  of  another  specimen. 

4b.  Brachial  view  of  the  same  specimen.  All  from  the  Big  Creek  quar- 
ries.    Greatly  enlarged.     Indiana  University  collection. 

4c.  Lateral  view  of  typo  specimen,  showing  concave  brachial  valve  and 
its  wing-like  shape,  and  its  relation  to  the  pedicle  valve. 

4d.     Brachial  view  of  the  same. 

-Ic.  View  of  pedicle  valve,  showing  radiating  plications.  Very  faint. 
From  TIarrodsburg.     Highly  magnified.     Indiana  University  collection. 

Dielasma   turffidum    1300 

5.  50.  Lateral  and  pedicle  views  of  a  gigantic  specimen  from  Lanesville. 
Nnttiral  .size.     Collection  of  G.  K.  Greene. 

Productus  hiseriatuM   1290 

0.  A  specimen  showing  spines  in  place.  From  Bloomington.  Natural 
size.     Indiana  University  collection. 

Producius  Indianensin   1300 

7.  Brachial  views  of  si)ecimen,  showing  very  concave  brachial  valve. 
Natural  size.     From  Lanesville.     Collection  of  G.  K.  Greene. 

7a.  Si)eciraen  from  Bloomington.  showing  convex  interior  of  valve,  cardi- 
nal process,  muscular  marks,  mesial  ridge  and  lateral  thickening  along  the 
hinge.     Natural  size.     Indiana   University  collection. 

Ortonia  hiatchleyi 1273 

8.  Two  tubes  as  they  lie  attached  to  Monilopora  heecheri.  Types.  From 
Bedford.     Indiana  University  collection. 

Holothurinnf  spicules 1270 

0-17.  Spicules  of  various  forms  highly  magnified.  Harrodsburg.  In- 
<liana  University  collection. 
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1.  Specimen  figured  on  plate  XVIIA,  with  the  produced  beak  and  rather 
coarse  striae. 

la.     Brachial  valve  of  another  specimen.     Both  natural  size.     From  Sper- 
gen  Hill.     Indiana  University  collection. 

Spirifer  horizontalis   1315 

2.  2a.     Lateral  and  brachial  views  of  the  type.     After  Rowley.     Lanes- 
ville.     G.  K.  Greene  collection. 

Spirifer  lateralis  dclicatus  1314 

3.  Cardinal  view  of  specimen.     After  Rowley. 

3a.     Anterior  view  of  another  specimen.     After  Rowley. 

Spirifcr  suhacqualia  131G 

4.  Cardinal  view  of  specimen  from  Lanesville. 
4a.     View  of  pedicle  valve  of  the  same. 

4b.     Interior  of  brachial  valve  of  another  specimen  from  the  same  locality. 
All  from  Lanesville.     In  the  collection  of  G.  K.  Greene. 

Diclaama  gorhyi   1310 

5.  Pedicle  valve.     Natural    size.     From    Edwardsville.     Collection   of   G. 
K.  Greene. 

Reticularia  pscudolineata   1317 

0.     Interior  of  pedicle  valve,  showing  septum,  dental  lamellae,  teeth,  and 
wide  base  of  the  foramen. 

Ga.     Posterior  view  of  the  same,  showing  hinge  line  and  area,  broad  fora- 
men.    From  Bedford.     Natural  size.     Indiana  University  collection. 

Orthothetcs  minutus   1297 

7.  A   very   old,   wrinkled    i)edicle    valve    with    the    usual    distorted    beak. 
Natural  size.     Lanesville.     Indiana  State  Museum  collection. 

Cephalopod    

8.  A  large  portion  of  the  living  chamber ;  x  %.     From  EUetsville.     In- 
diana State  Museum  collection. 
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Ueticularia  setigentH 1318 

1.  la.     Brachiol  and  pedicle  aspect  of  a  specimen.     After  Hall. 

Spirifer  jmhcardiiformis    131H 

2.  Brachial  a8i>ect  of  specimen.     After  White. 

2a.     Lateral  view  of  same.     After  White.     From  Spergen  Hill. 

tipirifer  suhaequalis  13Hi 

3.  3c.     Specimens  showing  pedicle,  brachial  and  cardinal  aspects  to  com- 
pare with  previous  figures  of  the  -species.     After  Hall. 

Spirifer  subordiculari.^    1312 

4.  Lateral  view  of  specimen.     After  Hall. 

Keticularia  pseudolineata    1317 

5.  Specimen  fragment,  showing  the  double-barreled  spines  with  barbules : 
<  2.     From  Bedford.     Indiana  University  collection. 
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Rhipidomclla  duhia   1303 

1.     Dorsal  view  of  a  ventricose  specimen  from  Bloomington,  Ind. 
2-4.     Three  views  of  a  larger  specimen  from  8pergen  Hill,  Ind. 

5.  Interior  of  ventral  valve  of  a  large  individual  from  Paynter's  Hill. 

Productus  Indianensii j.  .  -,  .^ ,. 1300 

6,  7.     Profile  and  vertical  views  of^^^fii^^MttRl^ |g^  specimen  (2x). 


Productus  biaeriatus  1299 

8.  Enlarged  (2x)  view  of  interior  of  dorsal  valve.     From  Bloomington. 

9.  Another  nat.  size  from  Alton,  111. 

^  10-12.     Three  views  of  a  large  specimen  from  Spergen  Hill.     From  later 
collections. 

Spirifcra  hifurcata   1314 

18.     View  of  the  original  specimen  (6x). 

14.  A  larger  individual  (3x). 

15.  A  still  larger  one  (2x)  from  Spergen  Hill. 

^piriferina  Norwoodana    1311 

IC,  17.     Dorsal  and  front   views  of   one   of   the   types    (3x).     From  Al- 
ton, 111. 

Cleiothyris  hirsuta   1320 

18.     A  small  Spergen  Hill  specimen  (2x),  showing  setse. 

19-21.     Three  views  of  a   larger   specimen   from   later  collections   at   the 

same  locality. 

Scminula   trinuclea    1322 

22,  23.     Views  of  two  .specimens  from  Bloomington,  showing  variation  of 

form. 

24-27.     Views  of  a  larger  specimen  more  recently  obtained  from  Spergen 

Hill. 

Eumctria   mnrccyi    1319 

28.  View  of  a  specimen   (2x)   from  Si)ergen  Hill. 

29.  From  a  .specimen  raorf*  recently  obtained  from  Paynter's  Hill,  Ind. 
,?0.     Enlnrfjcmont  of  hinge  from  one  of  the  originals. 

Pugnax  Groawnoi  i    1305 

31,  32.     Views  (2x)   of  a  large  rotund  specimen. 
33,  34.     A  smaller  one  (3x)   trom  Bloomington,  Ind. 

Camarophoria  Worthcni 1305 

35-38.     Four  views  (2x)   of  the  type  specimen  showing  strong  plications, 
ri).     One  (2x)  .sliowing  a  diffrrent  form  of  plication. 

Rhi/nrhoneUa   macra    1307 

40-42.     Three  views  (2x)  of  a  large  specimen  from  Alton,  111. 

Pugnax  inutata   130(5 

43.  Dorsal  view  of  a  specimen  of  medium  size. 

44,  45.     Dorsal  and  front  views  of  a  large  one.     Alton,  111. 
RhynchoncUa  recinula   1308 

4r».     Dorsal  view  (<>x)  of  one  of  the  originals  from  Spergen  Hill. 
Caincrophoria  nuhruncata    1304 

47-49.     Dorsal,  ventral   and   profile   views  of  a   specimen   from   Blooming- 
ton, Ind. 

CcntroneUa  crassicarditialis    1308 

r>0-52.     lOxterior,  interior  and  profile  views  of  a  separated  ventral  valve  of 
a  specimen  from  Spergen  Hill,  Ind. 

Diclaamn  turgida   1309 

53-i'»5.  Three  views  of  a  specimen  of  medium  size  from  Bloomington,  Ind. 
50.58.     Similar  views  of  a  larger  specimen  from  Ellettsville,  Ind.     EVom 

later  collections.  ^ 

Didfifima   forviosn    1310 

.59.  00.     Two  views  of  a  small  specimen  from  the  original  collection. 
01-04.     Similar  views  of  larger  si>ecimens  subsequently  obtained.     Spergen 

Hill. 
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l*irronitc8  SSpergencitais 1323 

1.  View  of  a  left  valve  of  the  species  (2x)   from  Spergen  Hill. 

Xucula  Shumardana  1323 

2,  3.     Lateral  and  cardinal  views  (2x)  of  a  specimen  of  normal  form. 

4,  5.     Lateral  and  dorsal  views  of  a  more  elongate  specimen    (2x)   from 
later  collections. 

0.     Outline  view,  showing  hinge  (3x). 

Xitrulana  nasuta   1324 

7,  8.     Similar  views  (4x)  of  two  original  specimens. 

1).     View   f3x)   of  a  specimen   subsequently   obtained.     All    Spergen    Hill, 
Ind. 

Cypiirardinia  Ittdianensis  .  ,. 1324 

10.  Cardinal  view   (4x)    of  a  specimen  from  a   later  collection,  showing 
l>oth  valves. 

11.  End  view,  showing  the  inequality  of  the  valves. 

12.  View  of  the  hinge  (3x)  as  shown  on  a  specimen  from  later  collections 
from  Spergen  Hill. 

13.  14.     Cardinal   and    lateral    views    (2x)    of    original    .specimens    from 
Bloom ington,  Ind. 

Conocardium  cafaatomum 1325 

1.5-17.     Lateral  views  of  specimens  from  Spergen  Hill  (4  and  3x). 
Ifi.     Basal  view  of  the  specimen  15. 

Conocardium  carinatum    1326 

18,  19.     Posterior    and    lateral    views     (2x)     of    an    imperfect    .specimen. 
Spergen  Hill. 

Conocardium  pvattvnununi    1328 

20.     Enlarged  lateral  view    (4x)    of   the   onlj-  example  of   the   8[>ecies  ob- 
tained.    Alton,  III. 

Conocardium  Meckanum    l.'?28 

21-2.3.     Three  views  (.'^x)  of  a  specimen  from  Alton.  111. 

Conocardium  cuncatum    1327 

24,  2.5.     Lateral   and   posterior    views    (2x)    of   a   .specimen    from    Bloom- 

ington. 

2(\.     Hasnl  view  (2x)  of  one  from  Sperpen'llill.  Ind. 

Microdon   Hubcllipticus    1330 

27.  20.     Lateral  and  cardinal  views  i'A)  of  a  specimen  from  Spergen  Hill. 

28.  View  (3x)  of  another  specimen,  showing  hinge. 

Microdon  oblongus 1330 

30,  31.     Lateral  and  cardinal  views   (2x)   of  the  principal  type  specimen. 
This  specimen  was  given  in  the  Iowa  Geol.  Kept,  as  C.  nucleafa. 
32.     View  (2x)  of  a  ca.st  showing  muscular  imprints. 

.'W.     Knlnrgenient   of   tlie  hinge   from    a    separated    valve  subsequently  col- 
lected. 

34.  View   of  a    very   large    valve    (natural    size)    sub.sequently    collected. 
Spergen  Hill,  Ind. 

Microdon   nuclratus   1331 

35.  30.     Lateral  and  cardinal  views  of  a  specimen  (4x)  from  Spergen  Hill. 

Mict  odon  clliplicua   1331 

o7.     Lateral  view  of  the  specimen  (2x).     Spergen  Hill,  Ind. 

Edmondia  (f)  suhplana 1332 

38.     Lateral  view  of  the  type  si)ecimen.     Natural  size. 

Goniophora  (fjplicata   1332 

30.     lateral  view  (3x)  of  one  of  the  origina.  specimens. 
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Aviculopecten  sp 

1.  View  of  right  valve. 

la.     Portion  of  surface  enlarged.     Spergen  Hill.     Indiana  University  col- 
lection. 

Macrodon  up 1333 

2.  Left  valve.     Spergen  Hill.     Indiana  University  collection. 

Macrochcilus  sp 1341 

3.  3a.     Spergen  Hill. 

Qriffithides  hufo 1370 

4.  After  Meek  and  Worthen. 

Bcllcrophon  Oibsoni 1361 

5.  5b.     After  White. 

Polytremaria  (t)  aolitaria  n.  sp 1364 

6.  Lateral  view  (enlarged),  showing  perforations. 

Oa.     Top  view,  showing  spire.     Spergen  Hill.     Indiana  University  collec- 
tion. 

SuhuHtea  II arrodshurgensis  n.  sp 1363 

7.  Posterior  view. 
7a.     Anterior  view. 

7b.     Detail  of  aperture.     Ilarrodsburg,  Ind.     Indiana  University  collection. 

Oryphochiton  (f)  parvus 1365 

8.  Antorior  segment. 
8a.     Rody  segment. 

Sb.     rosterior  segment. 

8c.     IM'ofile  of  last.     Ilarrodsburg,  Ind.     Indiana  University  collection. 

Solvit inouH  ghihcr  n.  sp 1363 

0,  Oa.     Antorior  and  posterior  views.     Spergen  Hill.     Indiana   University 
collection. 

MacrochciluM   SiincsviUcnsis   n.   sp 1341 

10,  10a.     Anterior   and   posterior   views.     Stinesville,    Ind.     Indiana    Uni- 
versity collection. 

PUitycvras  circularis 1363 

11,  11a.     Apertural    and   profile    views.     After    Rowley.     Lanesville,    Ind. 
G.  K.  Greene  collection. 

Anomphalus  rotuliformis  n.  sp 1364 

12,  12a.     Apertural    and    top    views.     Spergen    Hill.     Indiana    University 
collection. 

Orthoccras  sp 1368 

13,  13a.     Edwardsville,  Ind.     G.  K.  Greene  collection. 

Conulnria  Grrcnci 1367 

14,  Spergen  Ilill?     G.  K.  Greene  collection. 

Acmaca  (?)  sp 1366 

15,  15a.     Lanesville,  Ind.     G.  K.  Greene  collection. 
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Nautilus  Clarkanus 1368 

1.  Lateral  view  of  the  specimen  described. 

Orthoceran  epigram   1368 

2.  x2. 

Conularia  auhulata 136<» 

3.  Lateral  view  x2. 

Hucanopsis  textilis 1362 

4.  5.     Dorsal  and  lateral  view  (x2).     Blooraington,  Ind. 

Bellerophon  suhlaevis 1360 

6,  7. 

Lepriopsia  Levrtlv't 1337 

8.  Lateral  view  of  a  young  specimen  doubtfully  of  this  species  (x4). 

9.  Top  view  of  a  large  individual. 

10.  Same  with  shell  removed  to  show  muscular  scar. 

11.  View  of  a  second  individual. 

12.  Profile  of  10  and  11. 

Orthonychia  acutirostre   1385 

13.  14i     Lateral  and  dorsal  views  of  same  specimen. 

15.     Lateral  view  of  a  second  specimen.     Both  Bloomington,  Ind. 

StraparoUus  spergenensis   1337 

16-19.     Typical  8.  apergcnensis.     From  Spergen  Hill. 
20,  21.     So-called  var.  planorhiformis.     From  Bloomington,  Ind. 
22,  23.     So-called  S.  planispira.     From  Bloomington,  Ind. 
24,  25.     So-callod  S.  quadrivolvis.     From  Bloomington. 

Strophostylus  carleyana   1340 

26,  27.     Posterior  views.     Natural  size.     View  of  aperture   (x2).     Bloom- 
ington, Ind. 

Macrocheilus  littonanuH 1341 

28.  Anterior  view  (x4). 

CycUmema  lenvrnworthann   1344 

29.  From  Spergen  Hill   (x2). 

*^0.     From  Bloomington.     Xattiral  siz(». 

.'il.     Aperture  of  si)eclnien  from  SiKTgen  Hill   (x2». 

Curlonema  ftuhangulaium    1345 

32.     Posterior  view  of  type  ( x2  ) . 

Holopca  proufana 1342 

.'i.S.  o4.     .\nterior  and  posterior  views  (x2).     Spergen  Hill. 

Loxoncinn    yandelUinn    1346 

'M).     Fragment  showing  stria**   (x.*)». 
.?5.     Another  .specimen    (x.S). 

liulimorpha   huUmiformis    1343 

37.     Specimen   from    Bloomington,    \'h\.   (  x2),  showing  columella. 

.'iS.     Lateral  view  of  .smaller  six'cimen    (x.T),  Spergen  Hill,  showing  sinus 

in  npper  part  of  lip. 

39.  Anterior  view  of  another  Spergen  Hill  exam])Ie   (x3). 

Bulimorpha   clongata    1344 

40.  Type  (x2). 

Bulimorpha  caualiculaia   1343 

41.  Type   (x3)  showing  the  channeled  8nt!l^e^. 
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Pleuroiomaria  (t)  8wallovana 1349 

I,  2.     Vertical  and  lateral  views  of  a  specimen  from  Spergen  Hill,  Ind. 
(x4). 

3.  Top  view  (x4)  of  so-called  P.  humilis. 

Pleuroiomaria  (t)  wortheni  1351 

4.  Apertural  view  of  type.     (See  other  figures,  Geol.  Iowa,  1858). 

Pleuroiomaria  (f)  nodulostriaia 1350 

5.  Apertural  view  (x4)  of  a  specimen  of  medium  height. 

Pleuroiomaria  (t)  piasaensia  . , 1353 

C,  7.     Lateral  and  top  vieWs  of  a  specimen  with  sharp  periphery  (x3). 

Pleuroiomaria  (t)  Aleekan^ : 1352 

8,  9.     Lateral  and  top  views  of  type  slightly  restored  (x3). 

Pleuroiomaria  (?)  subglohoaa  1348 

10.     Lateral  view,  showing  aperture  (x2).     Spergen  Hill. 

Solenoapira  vcrmicula   1357 

II.  Specimen  from  Spergen  Hill  (x5). 

Solenoapira  iurriiella    1358 

12.  Specimen  from  Spergen  Hill  (x2). 

Solenoapira  aiienuaia 1359 

13.  Type  (xO). 

Murehvtonia  ( f)  vincia  1359 

14.  View  of  the  most  perfect  of  the  type  specimens  (x2). 

Murchiaonia  (t)  ierebriformia  1357 

15.  View  of  the  type  (x2). 

IG.     View  of  last  volution,  further  enlarged  and  restored  in  lower  part. 

Pleuroiomaria  (?)  conula   1354 

17.  View  showing  aperture  with  slit  (x4). 

Murchiftortia  (?)  insculpia    135C 

18.  Specimen  trom  Spergen  Hill  (x4). 

Bcmhcxia  clcgantula   1355 

11).     Type  (x2). 

Plcuriomaria  (?)  irilineaia   1350 

20.  Specimen  from  Bloomington,  Ind.   (x3). 

Eoirochua  concavus   1347 

21,  22.     Lateral  and  basal  views  of  a  spt'cimen  from  Spergon  Hill   (x2). 
23.     Section  of  a  shell  enlarged. 

LcperfJitia   cnrhonaria    

24-27.     Views  of  a  specimen,  greatly  enlarged,  showing  the  features  of  the 
species. 

CyihcrcUina  glandella    

28,  2t).     I^ateral  and  profile  views  of  a  ai)ocimen  greatly  enlarged. 

Spirorhia  annulaiua   1271 

.30.     View  of  the  lower  aide  of  a  speciraon  from  Alton,  111.   (x2). 

Spirorhia  nodulosus    1272 

31.  Enlarged  view  of  the  type  specimen   (x4). 

Pcntrcmites  conoidcus    1263 

32.  Lateral  view  of  a  .specimen.     Natural  sizo.     From  Spergen  Hill. 

33.  Young  example  of  J*,  ronoidtus.      (This  is  the  form  described  by  Hall 
as  /*.  Kouinckaua.)      For  other  figure.*?  of  this  species  see  plates  45-47. 

Endoihyra  Balcyi   1201 

34.  35.     Two  views  of  the  same  specimen,  greatly  enlarged,  showing  pre- 
vailing form. 

36.     View,  similarly  enlarged,  of  a  less  symmetrical  form. 
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Feneatralin  sanvti-ludovici  1275 

1.  An  unusually  robust  example  of  this  species  (x8.5).     Bedford,  Ind. 
la.     Obverse  of  a  specimen,  showing  the  normal  form  of  the  species.     Col- 
lection of  the  U.  S.  National  Museum. 

Fenestralia  sancti-ludavici  var.  compacta 1276 

2.  Obverse  of  an  example  of  this  variety,  showing  the  smaller  branches 
and  more  numerous  feneatrules  (xS.5).     Bedford,  Tnd. 

Fcnetttclla  rudi^t 1277 

8.     Portion  of  the  obverse  of  the  basal   part  of  n   frond,  showing  strong 

brace  roots  (x8.5). 

3a.     Reverse  of  same    (x8.5). 

Hb.     Obverse  of  another  specimen   (x8.5). 
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Fcnciiiclla  comprtsita  var.  elougata  n.  var 1277 

1.  Portion  of  the  obverse  of  a  frond  (x8.5),  showing  high,  narrow  carina 
and  number  and  spacing  of  zo<rcia. 

la.  Reverse  of  another  specimen  (x8.5),  showing  lax  habit  of  growth  and 
quadrate  fenestrules. 

lb.  Obverse  of  another  specimen  (x8.5)  with  narrower  fenestrules  and 
somewhat  more  carinate  dL«seplments. 

2.  Obverse  of  a  form  in  which  the  fenestrules  are  unusually  short  (x8.5). 
2a.     Hovorse  of  a  similar  form   (x8.5). 

2b.     Kevorse  of  the  n(>rinal  form  with  olonpate  narrow  fenestrules  (x8.5). 
2c.     Obvcrso  of  a  .similar  .specimen  (xS.r)). 

FcncHtvUu   CTujua    1278 

3.  Kovorsc  (xS.!)),  showing  the  large  nodes  at  the  angles  of  the  fenes- 
trules. 

3a.     Obverse   ^xS..^).  showing  carina  with  distant  spines,  etc 


FiBt«  xxvin. 
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Femsiclla  multitnnnosa  1278 

1.  Obverso  of  a  frond,  showing  the  opercular  coverings  of  many  of  the 
•Aoa^'iii  (x8.5). 

la.  Reverse  of  another  specimen,  showing  rounded  fenestrules  in  the  ma- 
ture portion  of  the  frond,  and  numerous  granules  (x8.5). 

lb.  Reverse  of  another  specimen,  showing  the  granular-striate  appear- 
ance of  the  younger  portions  of  the  zoarium  and  the  rectangular  fenestrules 
<xS.5). 

1c.  Obverse  and  reverse  of  a  form  in  which  the  i-everse  of  both  the 
branches  and  dissepiments  are  covered  with  strong  round  nodes  (x8.5). 

Id.  Obverse  of  a  specimen,  showing  the  spines  on  the  dissepiments  un- 
u.sually  larfie  (x8.r>). 

Ic.  Obverse  of  a  sppciinen.  showing  the  prominent  peristomes  of  the 
zoiiria  fxK.5). 
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Fcnestclla  tenax   1279 

1.  Specimen  Rhowinj;  the  carina  and  the  prominent  peristomes  of  the 
small  zocccin  (xS.5).     Bedford,  Ind. 

Fciicstclla  scrratula   ' 1280 

2.  Reverse  of  a  finely  preserved  specimen,  showing  granulose  striae 
(x8.5).     Bedford,  Ind. 

2a.  Reverse  of  another  specimen,  showing  variation  in  size  of  branches 
(x8.r>).     Bedford,  Ind. 

2b.  Obverse  of  a  specimen,  showing  tlio  usual  appearance  of  Bedford  ex- 
amples of  this  spooi<  s. 

2c.  A  very  porf«»ct  example,  showing  the  typical  appearance  of  the  si)ecies 
(x8.5).     F>edford,  Ind. 

rj.     Obverse,    showing    the    straight,    close    branches    and    serrate    carina 

3a.     Reverse  of  another  specimen.     Bedford,  Ind. 

FcnesicUa  tciiuiftsima   n.  s]) 1280 

4.     Obverse  (x8.5). 
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Fenestella  ienax   1279 

1.  Obverse  of  a  fine  specimen,  showing  the  closely  arranged  branches  and 
dLsiiant  birfurcntions  (x7). 

la.     Same  specimen  (z2).     Bedford,  Ind. 

lb.     Reverse  of  another  specimen   (x7).     Bedford,  Ind. 

FcncBtella  tenax  var.  muliinodoHa  n.  var 1279 

2.  Obverse  of  a  specimen,  showing  the  numerous  nodes  arranged  in  a  zig- 
zag line  (x7).     Bedford,  Ind. 

2a.     Reverse  of  another  specimen   (x7).     Bedford,  Ind. 

FenvHivUa  Mvrrniuln  vnr.  tjunthata  n.  v;u- 1280 

3.  Obverse,  showing  narrow  branches  and  rectangular  fene.strules   (x8.r>». 
Bedford.  Ind. 

3a.     Kever.se  of  another  specimen   (x7).     Bedford.  Ind. 
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Hemitrypa  proutana  var.  nododor$ali8  n.  var 1282 

1.  Reverse,  showing  short,  wide  fencstrules  and  strong  nodes  at  the 
angles  (xl).     Bedford,  Ind. 

la.     Obvrrso  of  anotlirr  siKJcimon  (xT).     Redford,  Ind. 

lb.  Another  part  of  the  same  frond  as  the  last,  showing  superstructure 
(x7). 

Ic.  Obverse  and  reverse  of  a  specimen  in  which  the  dorsal  nodes  are  very 
prominent   (x7).     Bctlford,  Ind. 

Hemitrypa  piouiana 1281 

2.  Kevcrso  of  a  sjicciine!!,  .showing  the  normal  ai>pearance  (x7).  Sper- 
gen  Ifill,  Ind.     American  Museum  collection. 

2:i.  Sujut:  tni<  tiiro  of  nnotlur  Kpit'inuMi  (x7).  Edwardsvilli\  Ind.  G. 
K.  Greene  collection. 

2b.  Superstructure  of  another  specimen.  IT.  S.  National  Museum  col- 
lection. 

Hemitrypa  hcedei  n.  sp 1283 

3.  Urverso,  showinj;  strong  .striae   (x7). 
3a.     Obverse  of  s:ini»^  spi'cinion    (x7). 

3b.  Superstructure  of  another  specimen,  showing  pustules  projecting  into 
the  interstirfs  (x7). 

3e.  Reverse  of  same  .specimen,  showing  the  slit-like  fencstrules  (x8.5). 
All  from  Hodford.  Ind. 
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Polypora  simulatrix   12H4 

1.  Obverse  of  younger  portion  of  a  very  large  froud  (x8.5). 

la.     Obvei*se  of  older  portion  of  same  frond  (x8.r>).     Bedford,  lud. 
lb.     Reverse  of  another  siKH'imen   fx8.5).     Bedford,  Ind. 

Polypora  striata  n.  sp !28ri 

2.  Obverse  of  a  s^pecimen   (x8.r»i.     Bedford,  Ind. 

2a.     Rpverso  of  a  iK)rtion  of  fl-o  youn»?er  pnrt  of  a   I;n-ge  frond,  showiiiif 
Ktria*  (x8.ri).     Bedford.  In<l. 


Plate  XXXIII. 


1452  UEPOKT    OF    STATK    (JEOLOOIST. 


PLATE  XXXIV. 

Page 
Polypora  intemodata  n.  sp 1285 

1.  Reverse  of  a  fine  sx)ecimen,  showing  the  spines  or  nodes  on  the  dis- 
sepiments (x8.5). 

la.     Obverse  of  another  specimen  (x8.5).     Bedford,  Ind. 

Polypora  hiscriata  1:^80 

2.  Obverse  of  a  somewhat  weathered  specimen   (x8.5). 
2a.     Obverse  of  a  more  perfect  example  (x8.5). 

2b.     Revorse  of  same  (x8.5).     Bedford,  Ind. 

Pinnatopora  sp 1288 

3.  Obverse  (x8.5). 

3n.     Reverse   (x8.5).     Bedford,  Ind. 

Dichotrypa  flahcUum   1288 

4.  Portion  of  a  .somowhat  weathered  frond   (x8.5).     Spergen  Hill,  Ind. 


Plate  XXXIV. 
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Cystotiicli/'i  lint  atn   : 1280 

.1.     A  bifurmlii));  hrnnch  (x8.5).     Si)«rgen  Hill,  Ind. 

CiiHtoiUi'tyu  t.rt  Ihta   1290 

2.     Bifun-ntiii};    frund.    Hhowiiig   the   abseiu-c    of   loDfiritudiiml    ridges   and 
minutely  ^ranulose  surface  (z8.5).     Bedford,  Ind. 

Worthrno/wKi  npinoaa   1290 

8.     Fragment,   sbowing    breadth    (if   frond   and   short   subquadrate   zoopcia 
(xS..''i).     Bedford,  Ind. 

WnrthciU'pom  siiatulata   121)1 

■I.     IVirtion  of  a  frond   <x8.."»).     Bedford,  Ind. 

Ifhomhoifttra  hi.dfonlrnsis  n.  «p 1292 

5.     SiM'ciuieii   (xS.;*!),  .vliowiii^  thi'  gonernl  charncter  t)f  this  species.     Bed- 
ford. Ind. 

THvhnlriiiKi  xj) 1288 

(5.     INirtion  of  a  frond  (xS.r>K     Stinosvlllo.  Ind. 
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,     Olyptopora  michelinia   1204 

1.    Portion  of  one  of  the  cups  of  this  species  (x8.5).    Bedford,  Ind. 

Stcnopora  sp ., 1205 

.  2.    Portion  of  an  expansion,  showing  the  mesospores  and  pustulose  walls 

(x8.5). 

Utenopora  rvdis 1205 

3.  Portion  of  a  circular  expansion,  showing  the  large  polygonal  zo<ecia 

(x8.5). 

Fintulipora  apcrgcncnsis  var.  minor 1203 

4.  Portion  of  a  young  colony,  showing  the  strong  zocccini  hoods. 

Fistnlipora  spcrgcncnsis    1202 

5.  A  beautifully  preserved  specimen  from  Bedford,  Ind.  (x8.5). 
0.     Specimen  from  the  U.  S.  National  Museum  (x8.5). 


Pl«t«  XXXVI. 
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l*ortion  of  n  large  slab  of  limfstone  from  B(>dfon],  Ind.,  nhowing  a  portion 
of  u  large  froiui  ol'  I'ntypora  /timuhitrix  (a),  and  fronds  of  Fenentella  rudis  (b). 
Polf/pora  Htnatti  {v\  ami  FrmsffUn  serratula  (rf).  a"  shows  the  portion  of 
the  frond  of  P.  simulatriw,  illustrated  in  1,  plate  XXXIIl,  and  a'  shows  the 
portion  in  Ih.  plate  XXXIIl.     Natural  size. 


^^M 
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1.  A  froud  of  Fcnaitella  multispinosaf  showing  the  reverse.     Natural  siae. 

2.  A  linndsoinc  frond  of  FcncHtclla  comprcssa  var.  vlongaia.    Reverse  side. 
Natural  size. 

3.  Slab  showing  fronds  of  Polypora  simulatriw  (a  and  c)  and  FeneMtella 
coinprcssa  var.  vlotiftata  (h).     Natural  si:io. 

4.  Fronds  of   (Uyptopoia   MivhcHuia    (a),    Fcnc8tella   multispinoBa    (5), 
and  Fcne»tclla  stiratula  (<»).  and  a  Stcnopora  id).     Natural  size. 

5.  Fronds  of   FtiKfttialia   Saucti-Imlovici    (a),  and   Fintulipora  Spvrgen- 
vtiais  {b).     Slightly  eiilnr;>e(l. 

f).  Large  and  very  p«M"f«»ct  .spGciinon  of  FintuUpora  Sprrgcnensia.     Natural 
sizo. 

7.  Polypora  nimulatrix.     Natural  size. 

S.  Fiinshlla  mnatula.     Natural  size. 

J>.  Frond  of  FvncHtdUi  iTif/ua.     Natural  size. 


Plate  XXXVIII. 


.9u.Xn 
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/'o/;//>orfi  Mavcoytmu   128<5 

1.  ()bvor>c  (xS^o  I. 

I'oli/jHfKi   sitiniiiodata    1287 

2.  Obverse  of  a  .sjjociincn  from  H«vlfor(l.  Ind. 

;i.     Obverso  of  ji  specimen  in  tbe  <ollo(tion  of  the  TI.  S.  NntionnI  Museum. 


Plate  XXXIX. 
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Polypora  j}faccof/ann 11286 

Larire  fn>ml  (x'2). 
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Cladodun  ifpitiosus  Newberry  and  Worthoii 1377 

1-2.     Views  of  top  and  anterior  sides  of  tooth,      (x^). 

Cladodtts  fcrox  Newberry  and  Worthen 1376 

8-4.     A'iew  of  top  and  anterior  side  of  tooth,     (x^). 

Helodufi  coniculus  Newberry  and  Worthen 1382 

5-7.     Section,  anterior  side,  and  posterior  side  of  iini)erfeot  tooth. 

DeUodopsia  hialveatus  St.  John  and  Worthen 1391 

8-9.     Side  and  top  views  of  im|)erfect  tooth. 

Helodufi  incisus  KaHtman 1382 

10-12.     Section,  posterior,  and  anterior  views  of  imperfect  tooth. 

Petalodus  Unfjuifer  Newberry  and  Worthen 1379 

13-15.     Posterior  view,  section,  and  anterior  view  of  tooth. 

UeloduH  latuis  Newberry 1381 

16-17.     Side  views  of  two  teeth. 
18-20.     Top  views  of  three  teeth. 
21-22.     Cross  sections  of  two  teeth. 

Pscphodns  latus  St.  John  and  Worthen 1387 

23.  Top  view  of  posterior  maxillary  or  niandibiilar  tooth. 

Dcliodns  sp.  indet 1391 

24.  Top  view  of  imperfect  tooth. 

(JtenacayiihuH  pclhunixf  St.  John  and  Worthen 1393 

25.  Side  view  of  fra^mtMit  of  lar^e  spine. 

Sandalodus  porcatus  Branson 1386 

26.  Top  view  of  type  specimen.     Drawn  from  photograph  of  typo. 

Ddtodus  trilohus  St.  John  and  Worthen V'W 

27-28.     Lateral  and  top  views  of  imperfect  tootli. 

Vhomatodus  ittronstans  St.  John  and  Worthen 1380 

29-31.     Top  and  side  views  and  cross  section  of  large  lootli. 

l*8cphodu8  rcyulariff  St.  John  and  Worthen \'SHS 

32.  Top  view  of  iini>erfe('t  tooth. 

Sandalodus  Occident  a  Us  Loidy 1384 

33.  Top  view  of  imperfect  tooth. 

lUltodus  spatulatus  Newberry  and  Worthen 1388 

34.  Top  view  of  im]>erfpct  tootli. 
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Cladodua  striatua  sp.  nov 1378 

1-4.     Anterior,  posterior  and  side  views  and  outline  of  base. 

CladoduB  indianen8i8  sp.  nov 1377 

5-8.     Posterior,  side  and  anterior  views  and  outline  of  base. 

Cladodus  lamnoides  1378 

9,  10.     Posterior  and  side  views. 

Cladodus  sp.   indet 1379 

11.     Anterior  view  of  imperfect  tooth. 

Desmoidus  salemensis  sp.  nov 1392 

12-14.     Posterior,  side  and  anterior  views  of  perfect  specimen. 

Chomatodua  lanesvUlensis  sp.  nov 1381 

15-18.     Anterior,  posterior  and  top  views,  and  cross-section  of  type  speci- 
men.    One  end  broken  away. 

Ctenacanihus  hellus  sp.  nf»v 1393 

19-21.     Section,  side  and  posterior  views  of  fragment  of  spine. 

Uelodus  rohustus  sp.  nov 1382 

22-24.     Top,  side  and  anterior  views. 

Orodus  simplex  sp.  nov 1392 

25,  20.     Top  and  side  views  of  tooth  with  one  end  broken  away. 

Ilclodus  clegantulus  sp.  nov 1383 

27-29.     Side  and  top  view.s  of  tooth  with  one  en  1  broken  away. 

Gen.  ot  sp.   in<lot 1394 

30,  31.     Top  «nd  side  views  of  perfect  tooth   (x2). 

Ilclodus  minutus  sp.  nov 1384 

32-34.     Bottom,  side  and  top  viows  (x2). 

Orodus  ncglvctust 1391 

.'iH,  3G.     Sido  nud  top  view  of  tooth   i^'Uiijiiivr  littlo  more  than  the  median. 
Ii7.     Fragment  of  jaw  of  Ehismohranch 1394 

Ilclodus  onintus  s\).  nov 1383 

38-40.     Anterior,  top  and  po.sterior  views  of  tooth  with  a  .small  part  of  one 
end  broken  away. 

Ddtodns  cinctus   1300 

41.     Top  view  of  tooth  with  inner  end  broken  away. 

Sandalodus  con volutus  sp.  nov 1380 

42-44.     Views  of  anterior  end.  top.  antoro  lateral  and  postero  lateral  sides. 
Inner  end  of  tooth  broken  away. 


Plate  XLIl. 
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Pftitrcmites  conoideut. 

Variation  curvts  obtained  from  a  study  of  tlie  Harrodsburg  speci- 
mens.  Eacli  of  the  live  largest  curves  represents  the  variation  of  all  tbe 
specimens  from  Harrodsburg.  The  six  smaller  curves  in  the  right-hand 
corner  are  tlie  curves  obtained  from  the  grouped  data  for  the  ratio  of 
lengtli  to  l)readtli. 
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PLATE  XLIV. 

Variation  curves  obtained  from  the  study  of  the  grouped  data  of  th*^ 
Harrodsl)urg  specimens  of  Pentremites  conoideus.     See  page  1219. 


^ 

3- 

», 

„ 

T' 

~ 

TT' 

~1 

~ 

■ 

/ 

\ 

* 

^ 

* 

/ 

\ 

\ 

/ 

Jz 

^ 

T. 

,. 

/ 

\ 

^ 

,;, 

/ 

\ 

V- 

,j 

.^ 

T-; 

-. 

/ 

\ 

/ 

^'i 

™ 

/ 

\ 

i- 

7-^ 

\ 

^ 

/ 

, 

\ 

7 

i 

E 

LE 

:^ 

- 

H 

■-£ 

?P 

*i' 

"m 

-'^1 

-I 

s; 

S-  f 

"-Q 

■^  J 

P 

p 

1) 

f. 

,. 

" 

J 

__: 

■^ 

„. 

M- 

/ 

'^1 

\ 

"■ 

» 

_ 

, 

/ 

\ 

/ 

^ 

\ 

2.) 

-  3 

*^T 

P 

,/ 

\ 

V 

/ 

> 

^ 

/ 

s 

f 

\ 

/ 

S 

r^ 

Jin 

' 

- 

«J- 

~~ 

p 

'- 

- 

- 

" 

-;, 

T 

■'" 

\lU 

I 

A 

?, 

' 

"^^ 

'' 

■"' 

... 

T> 

^ 

^ 

> 

n1 

/-<■ 

'' 

"'• 

IV 

PR 

L 

„ 

PI 

/ 

\ 

/ 

^, 

^ 

__ 

-^ 

/ 

\ 

fn- 

'" 

>3. 

/tT 

p 

■ 

■'=■ 

'7 

ai 

PI 

,, 

•,: 

'•• 

I'w 

4- 

/* 

\ 

/ 

\ 

/ 

^ 

^ 

\ 

_ 

' 

\ 

_ 

_ 

^- 

7r 

. 

,e< 

eS 

"' 

"■ 

«- 

(2 

.r 

il 

p" 

fS 

'' 

h^ 

i,. 

hi 

hi 

h 

7 

^ 

*,. 

\' 

i.vt 

■1-7 

' 

, 

/ 

\ 

, 

, 

" 

'■ 

i 

- 

1 

/ 

\ 

/ 

\ 

y 

\ 

/ 

\ 

1 

\ 

1 

\ 

'7 

' 

-^ 

.s 

' 

y 

/ 

\ 

\ 

'  ? 

i- 

■Fb 

-a 

f>> 

s 

/a. 

op 

' 

°n 

-Ik 

J.P 

'* 

/7- 

in 

PP 

& 

u 

11 

Ai 

u* 

'Jl 

JlJ 

_i 

m] 

JU 

Cd 

L_ 

U: 

U. 

_ 

_ 

1474  REPORT  OF  STATE  GEOLOGIST. 


PLATE  XLV. 

Figs.  1  and  2.  Views  of  the  distal  portion  of  specimens  of  P.  conoideus. 
In  the  upper  central  portion  of  Fig.  2  are  shown  some  of  the  smallest 
specimens  found. 

Figs.  3,  4,  and  5.  Side  view  of  same  specimens  as  are  shown  in  Fig. 
2.  Salem  limestone,  Ilarrodsburg,  Ind.  All  figures  in  Plate  III  x  8*. 
Indiana  University  collection. 
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PLATK  XLVr. 

V\fi.  1.  Sido  viow  uf  a  si'iit's  of  spiH'inii'iis  of  /'.  amoidvm.  ranging 
from  the  smallest  to  one  of  tlio  lar^i'st  specimens.  The  smaHest  specimen? 
have  no  poral  pieci»s.  tlie  hirgvst  one  sliown  has  50. 

Fig.  2.  View  of  tlie  distal  portion  of  tlie  same  .series.  Specimens 
from  IIai*ro(lsl)nrg,  Ind..  Ell*»ttsvliie,  Ind.,  and  l*entreniite  Hollow,  Bloo'.n- 
ington.  Ind.     All  nnlural  size.     Indiana  University  colketion. 
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PLATE  XLVII. 

Fig.  1.  A  Keries  of  speciiiions  of  Cod<ister  (natural  size),  from  the 
Hamilton  formation,  Thcdford.  Ontario,  showing  the  similarity  in  shape 
to  the  youngest  specimens  of  P.  conoidcits.  ^ 

Figs.  2  and  4.  Specimens  of  /'.  conaideus  showing  plates  or  septa  in 
the  mouth  opening,  Salem  limestone,  I^anesville,  Ind.,  x  8}. 

Fig.  3.  Specimens  from  Ilarrodsburg  and  Pentremlte  Hollow,  to 
show  dwarfing  of  Harrodsburg  specimens.  The  two  upper  si)ecimens  have 
the  same  number  of  poral  pieces;  to  the  left,  Harrodsburg  specimen,  vo 
the  right  Pentremite  Hollow  specimen.  The  two  lower  specimens  are  of 
the  same  length.  Hari'odsburg  specimen  to  the  left  has  28  poral  pieces, 
Pentremite  Hollow  specimen  to  the  right  has  24  poral  pieces.  Natural 
size. 

Fig.  5.  Specimen  of  P.  conoideus  sliowing  the  three  basal  plates  x  8^. 
Salem  limostono.  HaiTodsburg,  Ind. 

Fig.  0.  Drawing  from  pliotogrnph  of  two  of- the  specimens  shown  In 
Fig.  n.  Specimens  shown  in  Figs.  1,  8,  4.  and  5.  Indiana  University  col- 
lection.   Specimens  in  Figs.  2  and  4,  colloctiou  of  Mr.  G.  K.  Green. 
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